Town of Belmont BITHOV 16 &Ky 45
Zoning Board of Appeals

APPLICATION FOR A SPECIAL PERMIT

Date: November &, 2017

Zoning Board of Appeals
Homer Municipal Building
19 Moore Street
Belmont, MA 02478

To Whom It May Concern:

Pursuant to the provisions of Massachusetts General Laws, Chapter 40A,
Section 9, as amended, and the Zoning By-Laws of the Town of Belmont, I/we the
undersigned, being the owner(s) of a certain parcel of land (with the buildings thereon)
situated on 344 Pleasant Street/Road, hereby apply to your Board
for a SPECIAL PERMIT for the erection or alteration on said premises or the use
thereof under the applicable Section of the Zoning By-Law of said Town for

the change of use to operate a Dunkin Donuts Restaurant in 1,500 square feet of

retail space with 15 seats. This is an amended application.pursuant to remand

from the Superior Court.

on the ground that the same will be in harmony with the general purpose and intent of

said Zoning By-Law.

Signature of Petitioner /Lagﬁu/‘, /J.-.,; )

Print Name Nicholas Leo/Patriot Donuts, LLC

Address 517 Concord Avenue

Cambridge, MA 02138

Daytime Telephone Number (617) 962-2020

ph M. Noone, Esquire
VERY, DOOLEY & NOONE, LLP
3 Brighton Street
BeTmont, MA 02478
(617) 489-5300

December 6, 2005



STATEMENT OF APPLICANT, PATRIOT DONUTS, LLC,
FOR 344 PLEASANT STREET, BELMONT, MA

1. History of Proposal and Revisions

Patriot Donuts, LL.C, seeks a special permit to operate a Dunkin Donuts at 344 Pleasant
Street. On October 10, 2017, the Planning Board issued its decision granting site plan review for
the construction of a new building consisting of 3,516 square feet. Previously, on January 11,
2016, the Applicant’s original application for a special permit was denied by a vote of 3-2 in
favor of the use. Although a majority of the ZBA voted in favor of the application, the special
permit was not granted. The Applicant appealed the decision to Superior Court and an order of
remand was issued by the Superior Court for the Board to reconsider the amended application
due to the fact that a more extensive traffic study was conducted and filed with the appeal, a
proposed significant reduction in the size of the Dunkin Donuts restaurant and number of seats,
and the verification that only one (1) parking space was required for the environmental
remediation equipment.

Belmont Pleasant Street, LLC is the owner of the property located at 344 Pleasant Street,
Belmont, MA. Vincent and Nicholas Leo are the principals of Belmont Pleasant Street, LLC and
Patriot Donuts, LLC.

Currently at 344 Pleasant Street, an automobile service station operates. For many years,
a gas station and automotive repair service station operated until the property sustained
environmental contamination. In July 2014, Belmont Pleasant Street, LLC acquired the
property.

344-350 Pleasant Street is a corner lot parcel, consisting of 15,510 square feet, and is
located in an LB3 zone.

As demonstrated in this amended application, the proposed use of a Dunkin Donuts will
be a significant betterment to the Town and will greatly outweigh any perceived adverse impact,
warranting the granting of the special permit.

2. Description of Dunkin Donuts Proposal

In accordance with the Site Plan approval, the existing structure will be demolished and a
new building will be constructed containing a gross floor area of 3,516 square feet. The lot
coverage will be 23%, which is a reduction from the existing 27% lot coverage (35% lot
coverage is permitted in an LB3 District under By-Law Section 4.2.1.). Even though he could
build a structure 8% larger under the zoning by-law, the Applicant has chosen to build a smaller
structure to minimize the impact on the abutting residential properties.

The building will have three retail spaces consisting of 1,500 square feet, 1,001 square
feet and 746 square feet. There will be 269 square feet of common space used for restrooms.



The Applicant, Patriot Donuts, LLC, seeks a special permit to operate a Dunkin Donuts
in the space consisting of 1,500 square feet. The original application for a special permit
involved occupancy of a retail space consisting of 2,014 square feet. The reduced size of the
Dunkin Donuts by 514 square feet to 1,500 square feet constitutes a 26% percent reduction in
size. Furthermore, the number of seats is reduced to 15 seats from the original proposal
containing 21 seats, resulting in a 29% percent reduction. During the warmer months, the
Applicant will have 8 outdoor seats. (Twenty outdoor seats are permitted as of right per section
5.1.2(d).)

The site will have 21 parking spaces and one loading zone for the handicap space.
Zoning By-Law Section 5.1.2(d) requires one parking space for every two restaurant seats. The
Dunkin Donuts requires 8 parking spaces based upon the 15 seats. Previously, the Zoning Board
relied upon a statement from an abutter that 3 parking spaces would be utilized for the
environmental remediation equipment. Per the site LSP, Kevin Trainer, only one (1) parking
space will be utilized during the remediation process after the site is developed. (See
Remediation Plan, Exhibit B, and Letter from LSP, Exhibit K.)

The building’s exterior will have a brick veneer fagade, EFS crown molding, gooseneck
lighting, and fabric awnings. Exterior seating and tables might be utilized.

Site access will be provided via curb cuts on both Pleasant Street and Brighton Street.
These curb cuts will provide access to a ground level parking area at grade with the building.
One of the three existing curb cuts on Pleasant Street will be eliminated. The curb cut on
Brighton Street will be moved southerly and will be reduced to 25.44 feet wide, as compared to
the existing 64-foot-wide curb cut. The reduction in size and relocation of the Brighton Street
curb cut is safer for pedestrians, as the entrance/exit is moved further away from the intersection.
The curb cut on Pleasant Street will be reduced to 38.4 feet wide. A site distance analysis was
carried out at the proposed location for the curb cuts to ensure safe movements entering and

exiting the site,

3. Special Permit Criteria

A. LOCATION
Storm Water Management

The Applicant has commissioned a preliminary storm water study based upon the
proposed building consisting of 3,516 square feet. The subject site area is 15,510 square feet.
The proposed project reduces total site impervious from 90% to 87%, thereby naturally reducing
storm water runoff rates and volumes. Runoff to the abutter (Design Point 1) is significantly
reduced in the proposed condition. Additionally, runoff is collected and routed, underground, to
a recharge infiltration field, rather than sheet flowing across public sidewalks, which can result in
icy conditions. The storm water plan was reviewed and approved by the Office of Community
Development and the Planning Board.
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Traffic

There will be no adverse traffic impact created by the proposed use. As part of the appeal
process and the application for Site Plan review, the applicant commissioned a Traffic Impact
and Access Study prepared by Design Consultants, Inc. (See Exhibit G and Exhibit H.)

Exhibit H addresses specific questions raised by the Planning Board after submission of the
original site plan review application. With the original application, only a Trip Generation Study
was submitted per the recommendation of OCD staff,

The more in depth Traffic Impact and Access Study of February 2017, further confirms
the findings reached the traffic count filed with the original application. The traffic engineers
conclude that the proposed redevelopment at 344 Pleasant Street that includes a Dunkin Donuts
will have no detrimental impact on surrounding traffic networks and will not result in a change
of the level of service at the Pleasant and Brighton intersection.

The additional traffic analysis performed considered two alternative scenarios of tenants
at the proposed development. Alternative One, consisting of a neighborhood restaurant and two
other retail spaces, is expected to generated zero (0) net new-vehicle trips during both the
morning and evening peak hours. Alternative Two, consisting of a Dunkin Donuts and two other
retail spaces, is expected to generate four (4) net new-vehicle trips during the morning peak hour
and 14 fewer (zero (0) net) new vehicle-trips during the evening peak hour as.compared to the
prior use of a gas station.

Over 22,300 vehicles travel on Pleasant Street on a daily basis. During the peak morning
hour, 1722 vehicles travel through Pleasant Street and Brighton Street. The four (4) net new
vehicle-trips in the morning peak hour will add 0.2% more trips to the existing trips at the
intersection of Pleasant Street and Brighton Street. The less than one percentage increase of
vehicular trips generated from the site is insignificant and will have no detrimental impact on
surrounding traffic networks and will not adversely impact the level of service.

B. ACTIVITY TYPE AND MIX

The property is located in a business district and abuts other commercial properties and
businesses. The building and the proposed use are in character and scale with the existing
commercial buildings. The development of the site will greatly enhance the appearance of the
site and neighborhood and will bring needed vitality to this business district. As stated
previously, the size of the building is 8% percent smaller than what the zoning permits on the lot.

Hours of Operation

The hours of operation of the Dunkin Donuts will be 6:00 a.m. to 11:00 p.m. The hours
of operation of the tenants in the other retail spaces is unknown at the present time due to the fact
that tenants are not yet secured.
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Deliveries

Deliveries will generally be made at non-peak hours. However, there will be an early
morning delivery for donuts that are made offsite. All of the bakery items are made offsite and
delivered to the property. There will be limited baking of items onsite, as most items are pre-
made. There will be no frying of goods at the premises.

Trash

Trash pickup will occur three (3) times per week. The trash dumpster will be contained
in a fenced-in enclosure. The dumpster itself will be located 10 feet from the rear lot line. The
parking lot and landscape areas will be cleaned on a daily basis.

Number of Employees

The number of employees working a shift will be between 1 to 6 persons. Most
employees will utilize public transportation to get to work or will be able to walk to work.

Signage

The Applicant will erect signage over each of the entrances to the property in conformity
with the size requirements of the by-law. The applicant will seek a special permit to erect a free-
standing monument sign to be located on the westerly side of the lot that will be perpendicular to
Pleasant Street.

C. VISUAL CONCERNS
Building Location and Appearance

The existing building is a pre-existing, non-conforming building because the rear portion
of the building is situated only 4 feet from the property line. The applicant originally desired to
renovate the existing structure. However, at the urging of the OCD, the location of the proposed
new building will be moved closer to Pleasant Street so as to eliminate parking at the front of the
property so as to create a more visually attractive site. The rear of the building will now be
situated 57 feet from the rear lot line making for a more attractive site, and provides the
residential property owners greater privacy. Per the request of the abutters, the rear lot line will
be fenced so that the parking areas will not be visible by the residential abutters.

The new building will greatly improve the current appearance of the site. The building’s
exterior will have a brick veneer facade, EFS crown molding, gooseneck lighting, and fabric
awnings. The new building will significantly upgrade the visual appearance of the site by
eliminating the existing structure which is tired and unappealing. The new building will greatly
improve and enhance the appearance of the neighborhood.

A dumpster will be located within a 6-foot-high, white, vinyl fence. As many as possible
of the existing trees in this area will be kept so as to provide additional buffering to the
residential neighbors. The trash pickup will occur no less than two times per week during
normal business hours. The parking lot and landscape areas will be cleaned on a daily basis.
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The transformer will be located on a pad adjacent to the dumpster. The location of the
dumpster and transformer were relocated on the site after consultation with the abutters.

Landscaping

The property will be landscaped as demonstrated on the landscape plan submitted
herewith. The landscaping will consist of 20 evergreen trees — arborvitae; 11 deciduous and
ornamental trees; 81 shrubs consisting of fothergilla, rhododendron, juniper, inkberry, and yews;
and 82 perennials, ground cover or grasses. Per the request of the abutters, as many as possible
of the existing trees on the rear of the property will be kept. The property will be landscaped in
accordance with the site plan review approval requirements.

D. ACCESS
Site Access and Parking

The parking lot, consisting of 21 parking spaces, conforms with Section 5.1 of the By-
Law.

Site access will be provided via curb cuts on both Pleasant Street and Brighton Street.
These curb cuts will provide access to a ground level parking area at grade with the building.
One of the three existing curb cuts on Pleasant Street will be eliminated. The curb cut on
Brighton Street will be moved southerly and be reduced to 23.56 feet wide, as compared to the
existing 64-foot-wide curb cut. The reduction in size and relocation of the Brighton Street curb
cut is safer for pedestrians as the entrance/exit is moved further away from the intersection. The
curb cut on Pleasant Street will be reduced to 38.4 feet wide. The traffic study included a site
distance analysis at the proposed location for the curb cuts to ensure safe movements entering
and exiting the site.

E. PROCESS

This project commenced two years ago, and the applicant originally planned on
renovating the existing building. However, based upon meetings with the direct abutters and the
suggestion of the Office of Community Development, the decision was made to construct a new
building closer to Pleasant Street. In addition, several meetings were held with the immediate
abutters to discuss the project. In these meetings, the topics discussed were the existing trees on
the rear lot line, the location of the dumpster and transformer, lighting, new landscaping and
potential uses. Based upon these discussions, the applicant agreed to try to keep as many of the
existing trees as possible, relocate the dumpster and transformer from the rear lot line and to
relocate and improve the monitoring devices for the environmental cleanup.

For the site plan review, a neighborhood meeting was hosted on May 9, 2017 and was
attended by seven (7) neighbors and abutters. A prior meeting occurred in 2016 which was
attended by over thirty (30) neighbors. Based upon the input received from the Office of
Community Development and neighbors, the plans were modified to accommodate most, if not
" all, of the requested changes.
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Moreover, at the time of the original application, the Applicant secured over 500
signatures in support of a Dunkin Donuts at the location.

4. Information about Applicants

The Leos own and operate several Dunkin Donut stores in the local area. Vincent Leo
and his three sons are the owners of the business. Vincent Leo is an Italian immigrant and is an
example of an American success story. Mr. Leo started working at Dunkin Donuts in an entry
level position and rose to become the successful owner of several locations. His sons are now
involved in the business too, with Nicholas serving as the primary manager for the ownership
entity.

Since the 1980s, the Leo family has operated all of their stores in a neat and professional
manner so that they are an asset to the neighborhood and town. The Leos are constantly making
sure that their properties and businesses do not negatively impact their abutters. Examples of the
properties are located in Fresh Pond, Massachusetts Avenue, Cambridge, Medford Square and
Woburn Center. Each of those properties were constructed in a manner to be consistent with the
existing architecture and surrounding properties. Each of the buildings is first class in their
appearance, inside and out.

In addition, the Leos are active in the communities in which they operate their stores and
are generous to local youth sports teams and other charitable entities.

5. Conclusion

The Applicant’s proposal will greatly improve a very visible location in the Town. The
new building and reconfiguration of the site will make the area more welcoming to pedestrians
and the neighborhood, while providing needed services to the area and additional tax revenue to
the town with very little, if any, impact upon town services.

The Applicant respectfully requests the Zoning Board of Appeal to approve the
resubmitted application for a special permit to operate the Dunkin Donuts restaurant.

Thank you for your time and consideration.

PATRIOT DONUTS, LLC

By its attorneys,

é?éeph M. Noone, Esquire (BBO #559644)
ERY DOOLEY & NOONE, LLP

3 Brighton Street

Belmont, MA 02478

(617) 489-5300

jnoone@averydooley.com
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APPLICANT’S LIST OF EXHIBITS
344 PLEASANT STREET, BELMONT, MA

Exhibit A Site Plan C1.0, dated 11/15/16

Exhibit B Remedial Equipment Plan, dated 2/16/17

Exhibit C Landscape Plan L1.0, dated 4/8/15

Exhibit D Floor Plan A-1, dated 10/13/17

Exhibit E Exterior Elevations A-2, dated 10/13/17

Exhibit F Color Exterior Renderings

Exhibit G Traffic Impact & Access Study prepared by Design Consultants, Inc.,
revised February 2017

Exhibit H Supplemental Traffic Memo prepared by Design Consultants, Inc., dated
October 19, 2017

Exhibit I Parking Memo prepared by Design Consultants, Inc., dated August 1, 2017

Exhibit J Izig;z’ilronmental Parking Memo prepared by Geolnsight, dated October 13,

Exhibit K Environmental Memo prepared by LSP Kevin D. Trainer of Geolnsight,

dated July 18, 2017
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EXECUTIVE SUMMARY

Design Consultants, Inc. (DCI) has prepared this Traffic Impact and Access Study (TIAS) to
analyze the impact of the proposed commercial development at 344 Pleasant Street on surrounding
traffic operations in Belmont, Massachusetts. This TIAS is a revision to the previously prepared
October 2016 TIAS. The site is bordered by Pleasant Street in the north, Brighton Street in the
east, and residences and commercial spaces in the south and west. Land use surrounding the site
is mixed-use that is both commercial and residential. The proposed project will demolish the
existing building to construct a new commercial building which be occupied by either a Dunkin
Donuts restaurant and two other retail spaces, or a Neighborhood Restaurant and two other retail
spaces. According to the Institute of Transportation Engineers (ITE), Neighborhood Restaurant’s
are “restaurants that serves lunch and dinner...may also be open for breakfast...and typically do
not take reservations.” The Dunkin Donuts or the Neighborhood Restaurant will occupy 1,500
square feet, while the two other retail spaces will occupy a combined 1,747 square feet. There will
also be an additional 269 square feet on the first floor that will act as a common space and
bathrooms to be shared between the three different land uses. Site access will be provided via curb
cuts on both Pleasant Street and Brighton Street. These curb cuts will provide access to a ground
level parking area at grade with the building, providing 20 parking spaces. A sight distance analysis
was carried out at the proposed locations for the Pleasant Street and Brighton Street curb cuts to
ensure safe movements entering and exiting the site.

A safety analysis of the most recent three years of crash data was completed to point out possible
existing safety issues within the study area that may need to be addressed as part of the traffic
study. It was determined that none of the study intersections analyzed had crash rates above district
or State averages. Capacity analyses of 2016 Existing, 2023 No-Build, and 2023 Build traffic
conditions were carried out to assess the impact that the new development at 344 Pleasant Street
will have on local traffic operations. The anticipated traffic impact due to this project is expected
to be minimal and create no greater impact than the prior land use. Therefore no mitigation is

proposed.
Study Area

The following three intersections in Belmont were examined in this traffic study:

o Pleasant Street and Brighton Street
o Brighton Street and Cross Street
o Pleasant Street and Lake Street/Frontage Road

Each of the study intersections is highlighted relative to the project site in Figure A2. See Section
A for detailed descriptions of existing conditions.

Safety Analysis

Crash data from the Massachusetts Department of Transportation (MassDOT) was analyzed from
years 2011 to 2013. The data was analyzed to determine trends in location, manner of collision,
and weather in order to point out high crash locations and analyze possible causation if necessary.
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None of the intersections studied have crash rates above District 4 or State averages. Based on this
analysis, there are no major safety issues with existing conditions or intersection geometries that
need to be addressed as part of this traffic study. Detailed safety analyses and crash data is
contained in Section C. As part of the safety analysis, a sight distance analysis was carried out for
the proposed driveway locations on Pleasant Street and Brighton Street. Minimum recommended
sight distance set forth by The American Association of State Highway and Transportation
Officials (AASHTO)} is met by the locations of the proposed driveways.

Capacity Analysis

For each intersection, capacity analyses were carried out under three scenarios: 2016 Existing
Conditions, No-Build in year 2023, and Build in year 2023, all of which are explained later in this
report.

MassDOT Transportation Impact Assessment (TIA) Guidelines require a 7-year planning horizon.
The Existing Conditions Analysis is based on current traffic counts carried out in the study area,
the results of which were adjusted and calibrated to reflect a typical day on the calendar. The 2023
No-Build scenario takes adjusted existing traffic volumes, applies a conservative regional growth
rate, and adds any area specific traffic due to development. The 2023 Build scenario adds the
predicted site specific traffic volumes to the 2023 No-Build scenario. Detailed breakdowns of each
of these scenarios are included in Section B of this report.

Level of Service (LOS) is a term used to qualitatively measure performance of traffic conditions

of each intersection and is explained further in the body of this study. A comparison showing the
results of the capacity analyses are shown in Tables A1 and A2.
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Table A1: Level-of-Service Summary — Neighborhood Restaurant Alternative
Build - Restaurant

Existing No-Build*

D East- North- Lane Alternative
West South AM PM AM PM AM PM
Road Road Peak Hour | Peak Hour | Peak Hour | Peak Hour | Peak Hour | Peak Hour
S8L E D E D E D
SBT E D E D E D
SBR C C C B C B
Lake
. t| street/ NBL D D D D D D
g | Fieasant ) Steey ruag B E B E B E
Street |Frontage
EBTR C C C C C C
Road
WwaL C 8 B B B B
WBT B B B B B B
Overall C o C C C C
SBLIR B B B B B B
NBLT B B B B B B
PI t | Brighton ald 4 A A A a A
easan
2 Street Street S £ B c £ ¢ E
wslL E F E F E F
WBTR C B B B B B
Overall C E C E C E
SBLTR B B B B B B
Bright e NBLTR B E B D B D
righton
3 Street Street LS e D e D £ s
WBLIR F F F F F F
Overall D F D D D D

*Any improvements to No-Build Conditions are due to the MassDOT requirement of using a 0.92 Peak Hour Factor for future conditions.
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Table A2: Level-of-Service Summary — Dunkin Donuts Alternative
Build - Dunkin Donuts

Existing No-Build* X
D East- North- Lane Alternative
West South AM PM AM PM AM PM
Road Road Peak Hour | Peak Hour | Peak Hour | Peak Hour | Peak Hour | Peak Hour
SBL E D E D E D
SBT E D E D E D
Lak SBR C C C B C B
Ehacantll G et , [ maL D D D D D D
g | easan Y "NBr B E B E B E
Street |Frontage
EBTR C C C C o C
Road
WBL C B B B B B
WBT B B B B B B
Overall C C C C C C
SBLTR B B B B B B
NBLT B B B B B B
Pleasant | Brighton |—n ) A ) A N A
2 | "lessant | Brig EBLTR C C 5 C c c
Street Street
WBL , E F E F E F
WB TR C B B B B B
Overall C E C E C E
SBLTR B B B B B B
Bright c NBLTR B E B D B D
3 | Prehton | tross o C D C D 3 D
Street Street
WB LTR F F F F F F
Overall D F D D D D

*Any improvements to No-Build Conditions are due to the MassDOT requirement of using a 0.92 Peak Hour Factor for future conditions.

As can be seen from Tables Al and A2, the proposed redevelopment at 344 Pleasant Street will
have no detrimental impact on surrounding traffic networks. Zero movements degrade in Level of
Service going from the No-Build to Build scenarios. The direct impact of the project on traffic
conditions is reflected in the lack of change between the No-Build and Build scenarios. It will be
shown in this report that the proposed redevelopment will have no negative impact on the
surrounding traffic network. Given that there are no negative expected impacts, there is no
mitigation needed proposed to alleviate changes in traffic operations.

Conclusion

From a safety perspective, data shows that all study intersections have below average crash rates,
and the proposed driveway locations do not present any issues in terms of sight distance. A
comparison of 2016 Existing, 2023 No-Build, and 2023 Build traffic conditions shows that there
will be no detrimental impact due to the proposed development at 344 Pleasant Street. Therefore,
no mitigation relating to traffic operations is proposed.
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A. EXISTING CONDITIONS

A1. STUDY AREA

The study area is located in a commercial and residential area in Belmont. The site address is
344 Pleasant Street. The following three intersections were selected for analysis as part of this
traffic impact study, and Figure A1 is a locus map, showing the study area relative to the larger
transportation network:

o Pleasant Street and Brighton Street
e Brighton Street and Cross Street
o Pleasant Street and Lake Street/Frontage Road

A2. STUDY ROADWAYS

Pleasant Street is classified as an Urban Principal Arterial under Town of Belmont jurisdiction.
It runs northwest-southeast through the study area, and carries one lane in each direction at the
project location and two lanes in each direction just east of the project location. Pleasant Street is
approximately 2.8 miles in length, and runs from its western limit at its intersection with Trapelo
Road in Belmont, to its eastern limit at its intersection with Massachusetts Avenue in Arlington.
Pleasant Street has a 29 to 39 foot curb to curb width in the vicinity of the study area. Parking is
not allowed on either side of the street within the vicinity of the project area. Land use on Pleasant
Street is mixed residential and commercial.

Brighton Street is classified as an Urban Minor Arterial under Town of Belmont jurisdiction. It
runs southeast-northwest through the study area. It carries one travel lane in either direction, and
parking is only allowed on-street north of its intersection with Pleasant Street. Land use along
Brighton Street is both commercial and residential. Brighton Street is approximately 0.9 miles
long. There are sidewalks provided on both sides of Brighton Street. There are no bike facilities
on Brighton Street.

Lake Street is classified as an Urban Minor Arterial under Town of Belmont jurisdiction. It carries
one lane in each direction, and is approximately 1.2 miles long. Land use is primarily residential.
The posted speed limit is 30 miles per hour. There are no bike facilities on Lake Street.

Frontage Road is classified as an Urban Minor Arterial under Town of Belmont jurisdiction. It
runs approximately 1.7 miles in a generally northwest-southeast direction. Frontage Road is one-
way in the southeast direction from its intersection with Standish Road to its intersection with
Pleasant Street. Frontage Road carries one left-turn only lane, one through-left turn lane, and one
right-turn only slip lane in the study area. The speed limit on Frontage Road is 25 mph in the
vicinity of the study area.
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Cross Street is classified as an Urban Collector under Town of Belmont jurisdiction. It is
approximately 0.9 miles long, spanning in a southwest-northeast direction to connect Channing
Road and Lake Street. Cross Street carries one travel lane in both directions. Sidewalks are
provided on the both sides of the road.
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A3. STUDY INTERSECTIONS

There are three intersections in this study. All of the study intersections are signalized. Figure A2
shows the study locations relative to the project site.

The intersection of Pleasant Street and Brighton Street is a four-way, signalized intersection.
Pleasant Street runs northeast-southwest, and Brighton Street runs northwest-southeast. For
vehicles, right turn on red is allowed for all movements, however it is prohibited during the all-
pedestrian phase. There are crosswalks across all approaches at this intersection. Near the
intersection, parking is prohibited on both roads. Sidewalks are located at all approaches to the
intersection. The pedestrian phase is exclusive and provides protected crossings for Pleasant Street
and Brighton Street.

The intersection of Brighton Street and Cross Street is a four-way, signalized intersection. Each
approach carries one lane in either direction. There are crosswalks provided across all approaches,
and the pedestrian phase is exclusive. Vehicles are permitted to make right turns on red at all
times. There are sidewalks provided at each approach.

The intersection of Pleasant Street and Lake Street/Frontage Road is a four-way, signalized
intersection. The Pleasant Street approach carries two lanes in the northeast direction, and two
through lanes and a left-turn only lane in the southwest direction. The Lake Street approach carries
a right-turn only and a lefi-turn only lane. The Frontage Road approach carries one lefi-turn only
lane, a through-left lane, and a right-turn slip lane that operates under no control. Sidewalks are
provided at all approaches to the intersection except the north side of Frontage Road. Crosswalks
are present across the all approaches except across Pleasant Street north of the intersection.

A4. MULTI-MODAL TRANSPORTATION

MBTA Bus Service

In the vicinity of the project site, MBTA bus routes 62, 67, 76, 78, and 84 service the area. Most
of these run along Frontage Road and Lake Street, with route 78 running closest to the project site.
Detailed maps and schedules for each bus route are provided in Appendix B.

Route 62 provides service between the Bedford VA Hospital and Alewife Station. It runs for a
stretch along Frontage Road and Lake Street, approximately 700 feet northeast of the project site.
Route 62 runs at approximately 35 minute intervals.

Route 67 provides service between Lawrence Lane in Arlington to Alewife Station. It runs for a

stretch along Frontage Road and Lake Street, approximately 700 feet northeast of the project site.
Route 67 runs at approximately 30 minute intervals.
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Route 76 provides service between Hanscom/Lincoln Labs and Alewife Station. It travels along
Frontage Road and Lake Street, with the nearest stop approximately a 700 feet northeast of the
project site. Route 76 runs at 20-40 minute intervals.

Route 78 provides service between Wadsworth Road in Arlington and Harvard Square in
Cambridge. The route runs along Pleasant Street and Brighton Street, with a stop at the corner of
the project site. Route 78 runs at 25-35 minute intervals.

Route 84 provides service between Wadsworth Road in Arlington and Alewife Station in
Cambridge. In the vicinity of the project area, the route runs along Frontage Road and Lake Street.

It runs at 30 minute intervals.

Pedestrian and Bicycle Facilities

For pedestrians, there are sidewalks provided along many of the streets in the project area and
crosswalks are provided across most approaches at each intersection. Pedestrian signals are
present at all intersections, and two of the three intersections provide an exclusive pedestrian phase
when the signal is activated via push button by the pedestrian. There are no exclusive bicycle
facilities in the vicinity of the project area.
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B. TRAFFIC VOLUME

B1. EXISTING TRAFFIC COUNTS

DCI contracted with Transportation Data Corporation (TDC) to collect turning movement counts
in March 2016. In order to provide accurate analysis for separate peak periods during the day, TDC
and DCI collected two peak hours’ data for both AM (7am to 9am) and PM (4pm to 6pm) peak
periods on a typical weekday. The traffic counts collected were turning movements at the
intersections of Pleasant Street and Brighton Street, Pleasant Street and Lake Street/Frontage
Road, and Brighton Street and Cross Street.

In compliance with MassDOT Transportation Impact Assessment (TIA) Guidelines, TDC
collected Automatic Traffic Recorder (ATR) counts through three consecutive days during a
Tuesday to Thursday period in March 2016. The ATR collected traffic volume data, vehicular
speed data, vehicle classification data, and the length of gaps in between vehicles. The counts are
summarized in 15-minute, hourly, and daily intervals. Data was collected at the following location:

o Pleasant Street between Brighton Street and Lake Street/Frontage Road

The ATR data collected on Pleasant Street are summarized in Table B1. As indicated in Table B1,
the average weekday daily traffic on Pleasant Street is 22,372 vehicles. The 85th percentile speed
is defined as the speed at or below which 85% of the vehicles are travelling. Throughout an average
weekday, the 85th percentile speed is 28 MPH and 33 MPH in the northbound and southbound
directions, respectively. Complete traffic count data are provided in Appendix A.

Table B1: ATR Data Summary

Weekday AM Peak Hour Weekday PM Peak Hour
Location ADT Volume K Peak Directionj Volume K Peak Direction
Pleasant Street Between
Brighton Street and 22372 1866 8% 63% SB 1833 8% 55% SB
Lake Street

B2. SEASONAL ADJUSTMENT

As per the MassDOT Traffic Impact Assessment (TIA) Guidelines and Traffic and Safety
Engineering 25% Design Submission Guidelines, a seasonal factor was calculated to adjust the
traffic counts to reflect average annual daily traffic conditions. By calculating monthly volumes
from MassDOT Permanent Counting Station #4798 on Concord Turnpike (Route 2) westbound at
the Pleasant Street on-ramp in North Waltham, it was determined that traffic levels in the vicinity
of the project site are 1.16% lower in March when compared to the average monthly rate. In order
to be more conservative, existing traffic volumes were increased by 1.16%. The resulting existing
peak hour traffic volumes are shown in Figure B1. The detailed seasonal adjustment has been
attached in Appendix C.
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B3. YEAR 2023 NO-BUILD CONDITIONS

Traffic volumes in the study area were projected to the year 2023, which reflects a seven-year
planning horizon from the existing year 2016, consistent with MassDOT’s Traffic Impact
Assessment (TIA) guidelines. The traffic conditions for the year 2023 under No-Build conditions
were examined independent of the proposed project, including all existing traffic and new traffic.

Traffic growth occurs due to land development in the immediate area and the surrounding
region. Two methods are typically employed to estimate this growth. The first method identifies
planned and permitted developments in the vicinity of the study area. For these specific
developments, traffic estimates are generated and assigned to the study network. The second
method is to use an annual percentage increase in traffic growth, which is applied to all traffic
volumes under study. This method generally covers traffic growth due to regional developments
outside the study area or developments that are proposed but not yet permitted. As there are no
other projects identified in the area that will affect traffic operations at the study intersections,
only a regional growth rate was applied for the purpose of this report.

Regional Growth Rate

Based on discussions with the Boston Region Metropolitan Planning Organization known as the
Central Transportation Planning Staff (CTPS), and traffic volume data compiled by MassDOT
from count stations, an annual traffic growth rate for Belmont was chosen for analysis purposes.
In order to provide an accurate and conservative analysis, a 0.002 percent compounded annual
growth rate was used to account for general background traffic growth and development by others
not yet identified. This number is based on the CTPS Long Range Transportation Plan published
in 2011, and updated in 2013. The 0.002 percent growth rate was verified by the Director of
Technical Services at MAPC in conjunction with the Travel Model Development and

Transportation Systems Analysis divisions.

Figure B2 shows the traffic volumes for the year 2023 No-Build condition. These volumes include
a conservative regional growth rate of 0.002% per year for Belmont, MA.
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B4. TRIP GENERATION

Site Generated Trips

For this study, there were two alternatives analyzed. Both alternatives consist of three commercial
spaces that would occupy a total of 3,247 square feet of space. Additionally, both alternatives
would consist of one of the retail spaces being a Hair Salon and one being an Apparel Store.
Alternative One would consist of the third commercial space, a total of 1,500 square feet, being
occupied by a Neighborhood Restaurant. Alternative Two would consist of the third commercial
space, also 1,500 square feet, being occupied by a Dunkin Donuts restaurant. The trip generation
for each alternative is shown below.

Neighborhood Restaurant (1,500 Square Feet) & Two Other Land Uses (1,747 Square Feet Total)

Alternative One is a Neighborhood Restaurant and two other land uses on the same property. The
base trip generation rates used were taken from the Trip Generation Manual, 9" Edition published
by the Institute of Transportation Engineers (ITE) in 2012. Land Use Codes 932, 876, and 918
were used for this alternative. Tables B2 to B4 show the trip generation calculations for each land
use, and Table B5 summarizes the trip generation calculations.

Table B2: Trip Generation Calculations — Neighborhood Restaurant

Land Use Code: 932

AM PM

Peak Hour Peak Hour

Size (per 1000sqft) 1.500 1.500
muliply by 10.81 9.85
Total Trips 16 15
Deduct 43% Pass-By Tripsin PM 16 8
AM Peak + PM Peak Trips 24

Table B3: Trip Generation Calculations — Apparel Store

Land Use Code: 876
AM PM
Peak Hour Peak Hour
Size (per 1000sqft) 0.746 0.746
muliply by 1.00 3.83
Total Trips 1 3
AM Peak + PM Peak Trips 4

344 Pleasant Street
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Table B4: Trip Generation Calculations — Hair Salon

Land Use Code: 918
AM PM
Peak Hour Peak Hour
Size (per 1000sqft) 1.001 1.001
muliply by 1.21 1.45
Total Trips 1 1
AM Peak + PM Peak Trips 2

Table B5: Trip Generation Calculations — Summary of Land Uses
Summary of Proposed Trips (Three Uses)

AM PM
Peak Hour Peak Hour
Total Trips 18 12
AM Peak + PM Peak Trips 30

As shown in Table B5, the three land uses consisting of a Neighborhood Restaurant, Apparel Store,
and Hair Salon is expected to generate 18 new trips during the morning peak hour and 12 new trips
during the evening peak hour, for a total of 30 new trips during both peak hours combined. As per
the Trip Generation Handbook, 3" Edition, a 43% pass-by trip rate was applied to the Restaurant
during the evening peak hour, thus reducing the number of trips generated by the proposed land

use.

Dunkin Donuts (1,500 Square Feet) & Two Other Land Uses (1.747 Square Feet Total)

Alternative Two is a Dunkin Donuts and two other land uses on the same property. The base trip
generation rates used were taken from the Trip Generation Manual, 9" Edition published by ITE
in 2012. Land Use Codes (LUC) 936 — Coffee/Donut Shop without DriveThru Window, 876 —
Apparel Store, and 918 — Hair Salon were used for this alternative, although they are subject to
change. Pass-by trips played a large role in this scenario, as many trips to the Dunkin Donuts are
expected to be pass-by trips. Pass-by trips are trips that are already in the traffic network, decide
to stop at the location being studied, and then continue onto the traffic network. Pass-by trips are
not new trips generated by the project, thus they are subtracted out from the generated vehicle-
trips. One of the main reasons for deducting pass-by trips for this project is due to the high
volume of Dunkin Donuts restaurants in the area. Figure B3 shows the location of Dunkin
Donuts restaurants within a five-mile radius of the Project site. Consequently, many drivers do
not have to go out of their way to visit a Dunkin Donuts, but rather are able to stop at one that is
on the way to their destination, meaning they are already using the traffic network.
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Figure B3: Dunkin Donuts Lecations within o 5-Mile Radius
A 75% reduction for pass-by trips was estimated for LUC 936 — Coffee/Donut Shop without

DriveThru based on the ITE Trip Generation Handbook, 3" Edition. More trip generation
information can be found in Tables B6 to B9.
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Table B6: Trip Generation Calculations — Coffee/Donut Shop w/out DriveThru

Land Use Code: 936

AM PM

Peak Hour Peak Hour

Size {per 1000sqft) 1.500 1.500
muliply by 64.21 25.81
Total Trips 96 39
Deduct 75% Pass-By Trips 24 10
AM Peak + PM Peak Trips 34

Table B7: Trip Generation Calculations — Apparel Store

Land Use Code: 876

AM PM
Peak Hour Peak Hour
Size (per 1000sqft) 0.746 0.746
muliply by 1.00 3.83
Total Trips 1 3
AM Peak + PM Peak Trips 4

Table B8: Trip Generation Calculations — Hair Salon

Land Use Code: 918

AM PM
Peak Hour Peak Hour
Size (per 1000sqgft) 1.001 1.001
muliply by 1.21 1.45
Total Trips 1 1
AM Peak + PM Peak Trips 2

Table B9: Trip Generation Calculations — Summary of Land Uses

Summary of Proposed Trips (Three Uses)
AM PM
Peak Hour Peak Hour
Total Trips 26 14
AM Peak + PM Peak Trips 40

As shown from Table B9, the three different land uses are expected to generate 26 trips during the
morning peak hour and 14 trips during the evening peak hour, for a total of 40 trips during both
peak hours combined.

A comparison of the two alternatives illustrates that Altemative One, with a 1,500 square foot

Neighborhood Restaurant, is expected to generate fewer trips than Alternative Two, with a 1,500
square foot Dunkin Donuts. As shown in Table B10, Alternative One is expected to generate a
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total of 30 trips during both the morning and evening peak hours combined, while Alternative
Two is expected to generate a total of 40 trips during both the morning and evening peak hours
combined. Alternative One would be expected to result in three fewer peak hour trips than

Alternative Two.

Table B10: Summary Comparisons of Alternative One and Alternative Two

Comparison of Alternatives
Alternative One Alternative Two
(incl. Restaurant) |(incl. Dunkin Donuts)
AM Peak Hour Trips 18 26
PM Peak Hour Trips 12 14
Total Trips 30 40

Comparison with Prior Land Use

There is a second comparison, which compares the prior use of the site with the proposed
redevelopment. Land Use Code 945 — Gasoline/Service Station was used, and Table B11
summarizes the trip generation calculations. As with the Dunkin Donuts, many trips for a gas
station are also considered to be pass-by trips. A pass-by trip percentage of 78% was used for the
previous land use, taken from research of traffic at gas stations. The 78% reduction for pass-by
trips for LUC 945 — Gasoline/Service Station is shown in Table B7.

Table B11: Preliminary Trip Generation Calculations — Gasoline/Service Station

Land Use Code: 945

AM PM

Peak Hour Peak Hour

Size (Vehicle Fueling Stations) 8.0 8.0
muliply by 12.58 15.65
Total Trips 100 126
Deduct 78% Pass-By Trips 22 28
AM Peak + PM Peak Trips 50

As shown in Table B11, the prior land use generated 22 trips during the morning peak hour and
28 trips during the evening peak hour, for a total of 50 trips during the morning and evening peak
hours combined. Tables B12 and B13 show a comparison in trips between the prior land use and

the proposed alternatives.
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Table B12: Trip Generation Calculations — Prior Land Use vs. Proposed Land Uses with
Neighborhood Restaurant

Net New Trips
AM PM
Peak Hour Peak Hour
Prior Land Use 22 28
Proposed (incl. Restaurant) 18 12
Difference -4 -16
AM + PM Peak Trips (Total Difference) -20

As shown in Table B12, the proposed land uses with a Neighborhood Restaurant is expected to
generate four (4) fewer trips during the morning peak hour and sixteen (16) fewer trips during
the evening peak hour. Both the four (4) fewer trips during the morning peak hour and the
sixteen (16) trips during the evening peak hour are considered to be a net zero number of trips for
further trip generation calculations.

Table B13: Trip Generation Calculations - Prior Land Use vs. Proposed Land Uses with
Dunkin Donuts Restaurant

Net New Trips
AM PM
Peak Hour Peak Hour
Prior Land Use 22 28
Proposed (incl. Dunkin Donuts) 26 14
Difference +4 -14
AM + PM Peak Trips {Total Difference) -10

As shown in Table B13, the proposed land uses with a Dunkin Donuts Restaurant is expected to
generate four (4) more trips during the morning peak hour and fourteen (14) fewer trips during
the evening peak hour. The four (4) trips during the morning peak hour will be used for further
trip generation calculations and the fourteen (14) fewer trips during the evening peak hour are
considered to be a net zero number of trips for further trip generation calculations. These trip
rates are unadjusted, as they account for all trips. Non-vehicle trips were deducted from the base
trips in the following steps.

Mode Share

ITE’s Trip Generation methods are typically based on data from suburban developments with no
nearby transit service and no appreciable share of people walking or bicycling to or from the site.
Commuting characteristics were analyzed from the 2014 American Community Survey 5-Year
Estimates. Census Data for Belmont was analyzed and used to estimate mode splits for journeys
to work in the project area. Table B13 displays estimated mode splits.
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Table B13: Mode Split Data for Residents of Belmont

MEANS OF TRANSPORTATION TO WORK
Car, truck, orvan 70.8%
Drove alone 63.2%
Carpooled: 7.6%
In 2-person carpool 6.3%
In 3-person carpool 0.8%
In 4 person carpool 0.5%
Public transportation (excluding taxicab) 14.7%
Bicycle 1.6%
Walked 2.3%
Other means 1.4%
Worked at home 9.2%

Based on the modal split data above, an Average Vehicle Occupancy (AVO) rate of 1.1 persons
per vehicle was calculated. The AVO of 1.1 persons per vehicle was applied to the preliminary
trip generation calculations to determine the total number of Person-Trips that are expected to be
generated by the project. Then the number of non-vehicle trips was determined by multiplying the
person-trips by the percentage expected to utilize transit, bicycling and walking to access the
Project site. The US Census Journey to Work data for the Town of Belmont is attached in Appendix
D.

Trip Generation Summary

The public transit, walking, and biking mode share from the US Census Data for Belmont
was taken and applied to the total person trips. By applying this non-vehicular mode split to the
Trip Generation calculations, the amount of expected vehicle traffic associated with the 344
Pleasant Street project is reduced. The resulting adjusted vehicular traffic on the surrounding
roadways was estimated and is summarized in Table B14.

Table B14: Adjusted Net Trip Generation — Three Land Uses including a Dunkin Donuts

Restaurant
AM PM
Peak Hour | Peak Hour
Base Trips 4 0
Total Person-Trips 4 0
Total Vehicle-Trips 3 0
Entering Vehicle-Trips 2 0
Exiting Vehicle-Trips 1 0
Total Public Transportation Trips 1 0
Total Bicycle Trips 0
Total Walking Trips 0 0
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As indicated in Table B14, the project is expected to generate four (4) total net new trips during
weekday morning peak hour and zero (0) net new total net trips during weekday evening peak
hour. Generated vehicle-trips are expected to be three (3) during the morning peak hour and zero
(0) during the evening peak hour. Given that there are 1,722 vehicle trips currently at the
intersection of Pleasant Street and Brighton Street, the three (3) net new vehicle-trips in the
morning peak hour will add 0.2% more trips to the existing trips at the intersection. Net new transit
trips are expected to be two (2) during the morning peak hour and zero (0) during the evening peak
hour. Net new pedestrian trips are expected to be zero (0) person-trips during both the morning
and evening peak hours. It is estimated that there will be zero (0) net new bicycle trips generated
during both the morning and evening peak hours.

As previously mentioned after Table B12, the proposed land uses with a Neighborhood Restaurant
are expected to create a net zero number of trips during both the morning and evening peak hours
as compared to the prior land use. As such, there will be zero additional vehicle-trips being added
to the network, which will resuit in no impact to the traffic network.

B5. TRIP DISTRIBUTION AND ASSIGNMENT

DCI estimated the trip distribution of project generated traffic from the site into the study area.
The directional distribution of this project generated traffic is based on existing travel patterns,
which were observed during the initial data collection in March 2016.

Furthermore, standard practice is to employ the same trip distribution and assignment percentages
for both inbound and outbound movements, acknowledging that the trip counts are estimates at
this time. This technique accounts for nuances in estimating the future numbers. These nuances
can include proximity to the transportation and roadway network intricacies. The trip distribution
for this project is shown graphically in Figure B4, and site specific project trips are shown in Figure
BS5.

B6. YEAR 2023 BUILD CONDITIONS

In order to analyze future traffic conditions following the completion of the 344 Pleasant Street
commercial project in Belmont, the 2023 Build Scenario traffic volumes were calculated. The
2023 No-Build traffic volumes (Figure B2) were summed with the calculated site-generated trips
(Figure B5). The resulting volumes are shown in Figure B6. These volumes were used to carry out
intersection capacity analysis for future Build conditions.
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C. SAFETY ANALYSIS

C1. CRASH DATA AND ANALYSIS

Crash data from MassDOT for years 2011 through 2013 was reviewed within the jurisdiction of
Belmont. These are the most recent years of data available through the MassDOT crash database.
The MassDOT crash records offered the following information:

Crash Location (General or Specific) / Direction of vehicle(s)

Date / Time

Roadway surface conditions / Light conditions / Weather conditions
Crash Severity / Manner of Collision

While it may be assumed that all relevant crash attributes should be reported and provided in
recordkeeping, a portion of the individual crash records have only partial information available.
Among various reasons for this, missing crash information might be attributed to the type of police
reports filled out and provided to MassDOT.

Locations of crashes in the area of the study intersections were general and approximated in many
cases. This lack of specificity can hinder the engineer’s ability to identify statistically significant
trends and diagnose potential safety problems. However, combined with engineering judgement,
the synthesized data has yielded a summary of crashes that may be used to speculate on a variety
of general crash patterns.

The results of the State crash analysis are shown in Tables C1 and C2. The crash rates compared
to average District 4 and State crash rates are shown in Table C3. Detailed crash analysis
worksheets for each intersection for years 2011 to 2013 are contained in Appendix E.
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Table C1: MassDOT Intersection Crash Conditions

Pleasant St & Brighton St & Laif;:/a; :.;ttfge
Brighton Street Cross St

Year et

2011 7 0 6
2012 2 0 5
2013 3 2 5
Total 12 2 16

Crash Hour 0 0 0

06:00AM to 10:00AM 3 2 1
10:00AM to 02:00PM 2 0 3
2:00PM to 06:00PM 5 0 8
06:00PM to 10:00PM 1 0 3
10:C0PM to 02:00AM 1 0 0
02:00AM to 06:00AM O 0 1
Total 12 2 16

Light Conditions 0 0 0
Daylight 9 2 8
Dawn 0 0 0
Dusk 1 0 4
Dark - lighted roadway 1 0 3
Dark - roadway not lighted 0 0 0

Dark 0 0 0 ]

Other, unknown 1 0 1
Total 12 2 16

Road Surface 0 0 0

Dry 9 2 11
Wet 2 0 4
Snow 0 0 0
lce 0 0 0
Sand, mud etc. 0 0 0
Water 0 0 0
Slush 0 0 0
Other, known 1 0 1
Total iz 2 16

Weather 0 0 0

Clear 8 2 10
Cloudy 1 0 2
Rain 2 0 3
Snow 0 0 0
Sleet, hail, freezing rain 0 0 0
Fog, smog, smoke 0 0 0
Severe crosswinds 0 0 0
Blowing sand, snow 0 0 0
Other, unknown 1 0 1
Total 12 2 16
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Table C2: MassDOT Intersection Crash Types

Pleasant St & Brighton St & PleasantSti&
. Lake St/Frontage
Brighton St Cross St
Rd
Crash Severity
Property Damage Only 10 1 10
Non-fatal Injury 2 1 3
Fatal Injury 0 0 0
Not Reported, Unknown 0 3
Total 12 2 16
Manner of Collision

Sideswipe, Same Direction 1 1 2
Sideswipe, Opposite Direction 0 0 1
Angle 7 1 7
Rear-end 3 0 4
Head-on 0 0 1
Single Vehicle 0 0 0
Other, not reported 1 0 1
Total 12 2 16

Table C3: MassDOT intersection Crash Rates

MassDOTD4 | Statewide Avg.
Avg. Avg. Crash |Avg. Crash Rate Crash Rate
Crashes | Rate (Crashes | (Crashes per {Crashes per
perYear | per MEV} MEV) MEV)
Pleasant St & Brighton 5t 4.00 0.52 0.73 0.77
Brighton St & Cross St 0.67 0.08 0.73 0.77
Pleasant St & Lake St/Frontage Rd 5.33 0.47 0.73 0.77

Tables C1 through C3 are summarized below, and any notable trends or statistics from each
intersection are pointed out.

The intersection of Pleasant Street and Brighton Street had twelve reported crashes over the
three year study period. There were no fatal crashes, and 83% of crashes resulted in property
damage only. The twelve crashes at this intersection resulted in an average of 4.00 crashes per
year, and a crash rate of 0.52 crashes per million entering vehicles (MEV). This rate is below the
District 4 and State averages for signalized intersections.

The intersection of Brighton Street and Cross Street had two reported crashes over the three
year study period according to MassDOT crash records. Of these two crashes, one was a sideswipe
in the same direction and one was an angled collision. One crash resulted in a non-fatal injury and
the other resulted in property damage only, and there were no fatal collisions. The intersection of
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Brighton Street and Cross Street had an average of 0.67 crashes per year, and a crash rate of 0.08
crashes per MEV. This rate is below the District 4 and State average for signalized intersections.

The intersection of Pleasant Street and Lake Street/Frontage Road had sixteen (16) reported
crashes over the three year study period according to MassDOT crash records. Of the reported
crashes, 63% resulted in property damage only and 19% resulted in non-fatal injuries, with zero
reported crashes resulting in fatal injuries. The sixteen crashes at this intersection resulted in an
average of 5.33 crashes per year, and a crash rate of 0.47 per million entering vehicles (MEV).
This rate is below the District 4 and State averages for signalized intersections.

Based on a review of the most recent available three years of data from MassDOT, it was
determined that the three study intersections do not have crash rates above the District 4 or State
averages. Given this fact and the low injury rate, there are not any salient existing safety
deficiencies at the study intersections that need to be addressed as part of this study.

C2. SIGHT DISTANCE ANALYSIS

Intersection Sight Distance

The location of the proposed site driveways on Pleasant Street and Brighton Street were evaluated
for available intersection sight distance (ISD). The sight distance analysis was carried out to ensure
sufficient sight distance for right-turn and left-turn maneuvers out of the site. The American
Association of State Highway and Transportation Officials (AASHTO) required intersection sight
distance requirements for various vehicle speeds are shown below in Table C4.

Table C4: AASHTO Minimum Recommended ISD for Uncontrolled Intersections

Design Speed Intersection Sight Distance for Crossover, Right-Turn &
{mph) Left-Turn Manuevers (ft)
15 70
20 90
25 115
30 140
35 165
40 195
45 220
50 245

The posted speed limit on both Brighton Street and Pleasant Street is 30 miles per hour. For aright-
turn or left-turn out of the driveway, the required sight distance is 140 feet. Based on on-site
measurements, the available sight distance for the proposed driveways is shown below in Table
Cs.
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Table C5: Measured ISD

Intersection Sight Distance for Crossover, Right-Turn &
Left-Turn Manuevers (ft)

Southeast Driveway Northwest Driveway
Required at 30mph 140 140
Measured 225 600

As shown in Table CS5, the proposed site driveways at 344 Pleasant Street meets the AASHTO
recommended sight distances for the right-turn maneuver. One of the three curb cuts will be closed
as part of the redevelopment, and both proposed curb cuts will be a sufficient distance from the
intersection to provide enough sight distance for drivers. These proposed changes will enhance the
safety of the vehicles entering and exiting the project site. As proposed, the current plan does not
require mitigation to improve intersection sight distance at the driveways for 344 Pleasant Street.

D. CAPACITY ANALYSIS

D1. TRAFFIC ANALYSIS CRITERIA

According to the TIA guidelines, both signalized intersection capacity analyses and stop- and
yield-controlled intersection capacity analyses should be used for traffic impact studies. The
Highway Capacity Manual (HCM) published by Transportation Research Board provides
methodologies on how to calculate motor vehicle Level of Service (LOS), average delay, and
volume-to-capacity ratios. Those terms are commonly used to measure performance levels for
freeway sections, ramp junctions, weave sections, and intersections, both signalized and
unsignalized.

Level of Service (LOS) is a term used to denote different operating conditions that occur under
various traffic volume loads. It is a qualitative measure of the effect of a number of factors
including geometrics, speed, travel delay, freedom to maneuver, and safety. The LOS is divided
into a range of six letter grades, ranging from A to F, with A being the best and F the worst. LOS
E and F are generally considered inadequate traffic operations in suburban and urban areas. The
delay ranges differ slightly between unsignalized and signalized intersections due to driver
expectations and behavior for each LOS. Table D1 summarizes the LOS criteria.
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Table D1: Intersection LOS Thresholds

Signalized Unsignalized
LOS Control Delay Control Delay

(sec/veh) {sec/veh)

A 0-10 0-10

B >10-20 >10-15

C >20-35 >15-25

D >35-55 >25-35

E >55-80 >35-50

F >80 >50

In this study, intersection performance measures were calculated in the form of volume to capacity
(v/c) ratio, average intersection delay, 95th percentile queue lengths, level-of-service (LOS) of
overall intersection LOS and the LOS of each approach. Synchro 9.0 was the software used to
execute the intersection analysis. Synchro 9.0, a software program from Trafficware, uses the
methodologies and thresholds outlined within the HCM. This is the preferred and recommended
software of MassDOT. Traffic volume represents the travel demand observed and capacity
represents the amount of traffic the intersection can accommodate under prevailing conditions. A
volume to capacity ratio that approaches or exceeds 1.0 indicates traffic congestion or poor
operating conditions.

Three types of Synchro reports were created to analyze and compare intersection performance in
this study:

¢ Main report — “Int: Lanes, Volumes, Timings”,
o Queuing Analysis Report
e HCM Unsignalized/Signalized Report.

In Synchro’s main report, LOS is estimated not by HCM formulas but by Synchro’s own formulas.
For signalized intersections, LOS is defined in terms of delay, which is a measure of driver
discomfort and frustration, fuel consumption, and lost travel time. The LOS for each movement
is calculated by determining the length of gaps that are available in the conflicting traffic stream.
For all future scenarios a peak hour factor of 0.92 was used, as per MassDOT guidelines.

In the HCM Unsignalized Report 95™ percentile queue length is estimated. In Synchro 9, HCM
2000 reports and HCM 2010 reports are both available. Both of them use HCM methodology to
measure the performance of the intersection.

D2. EXISTING CONDITIONS INTERSECTION ANALYSIS

The study intersections were analyzed for existing traffic conditions during the weekday morning
and weekday evening peak hours. Existing intersection lane configurations and traffic control were
modelled exactly the same as the current traffic operations which were field observed. The results
of the existing conditions analysis are shown in Table D2. Detailed capacity analysis worksheets
are included in Appendix F.
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Table D2: 2016 Existing Conditions LOS

Existing
East- North- AM Peak Hour PM Peak Hour
D West South Lane Avg. Avg.
Road Road v/c delay / LOS 95th % Q v/c delay/ | LOS Sh%a
veh (s) () veh (s) (7
SBL 0.87 59.3 E #340 0.77 49.4 D #291
SBT 0.88 60.4 E #355 0.80 52.1 D 175
Lake SBR 0.74 24.0 C #201 0.81 24.8 C #228
Pleasant | Street/ NBL 0.22 40.7 D 52 0.31 42.4 D 51
iq street | Frontage NBR 0.47 12.9 B 29 1.04 76.3 E #257
Road EB TR 0.50 21.5 C 208 0.54 21.6 C 250
WBL 0.68 22.0 C 103 0.24 14.8 B 46
WBT 0.47 13.9 B 209 0.31 12.1 B 130
Overall 27.6 C 32.8 C
SBLTR 0.14 13.0 B 21 0.15 13.6 B 22
NBLT 0.14 15.0 B 31 0.20 15.7 B 40
Pleasant | Brighton NBR 0.38 4.1 A 43 0.52 4.5 A 52
2 Street Street EBLIR 0.73 26.2 [ 211 0.85 34.5 C #337
WBL 1.04 73.2 E #251 1.58 >120 F #348
WB TR 0.84 23.7 C 292 0.60 14.2 B 222
Overall 30.8 C 76.5 E
SBLTR 0.57 15.1 B 374 0.69 18.6 B 399
Brighton NBLIR 0.60 14.9 B 351 1.05 62.2 E #957
3 Cross St Street EBLTR 0.49 27.6 C 156 0.92 53.7 D #398
WBLTR 1.24 >120 F #465 1.63 >120 F #452
Overal! 48.3 D 84.9 F

Volume-to-capacity {v/c), delay (seconds/veh), and Level of Service {LOS) obtained from HCM 2000 outputs in Synchro 9

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

# = volume for 95* percentile cycle exceeds capacity. If the v/c for this movement is less than 1.0, the 95% percentile queue will rarely be
exceeded. Queue shown is maximum after two cycles.

As shown in Table D2, almost all of the movements at the study intersections, and most of the
intersections as a whole, currently operate under capacity and were found to have adequate levels
of service. There are four movements that currently operate at an LOS of F, which are noted below.

Weekday Morning Peak Hour

Brighton Street at Cross Street

The westbound lefi-turn/through/right-turn movement operates at an LOS of F, with an
average delay greater than 120 seconds per vehicle.
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Weekday Evening Peak Hour

Pleasant Street at Brighton Street

The westbound left-turn movement operates at an LOS of F, with an average delay greater
than 120 seconds per vehicle.

Brighton Street at Cross Street

The westbound left-turn/through/right-turn movement operates at an LOS of F, with an
average delay greater than 120 seconds per vehicle.

The intersection overall operates at an LOS of F, with an average delay of 84.9 seconds
per vehicle.

As shown in the capacity analysis for the 2016 Existing Conditions, two of the three study
intersections and the majority of movements within these intersection operate at acceptable levels.

D3. 2023 NO-BUILD CONDITIONS INTERSECTION ANALYSIS

The study intersections were analyzed for estimated traffic conditions for year 2023 No-Build
Conditions, during the weekday morning and weekday evening peak hours. Existing lane
configurations and traffic control were assumed for this analysis. These traffic conditions utilize
the 2023 No-Build volumes discussed in Section B3 and shown in Figure B3. The results of the
2023 No-Build analysis are shown in Table D3. Detailed capacity analysis worksheets are included
in Appendix F.

38
344 Pleasant Street D C l

DUSTNESIATANTE A,



Table D3: 2023 No-Build Conditions LOS

No-Build*
East- North- AM Peak Hour PM Peak Hour
D West South Lane Avg. Avg.
Road Road v/c delay / LOS 95th % Q v/c delay / Los 95th % Q
veh (s) (79 veh (s) )
SBL 0.85 56.9 E #336 0.77 49.2 D #290
SBT 0.86 58.6 E #347 0.76 48.6 D #288
Lake SBR 0.75 24.8 C #224 0.75 18.7 B #183
Pleasant | Street/ NBL 0.20 40.2 D 53 0.21 40.5 D 55
1 Street | Frontage NBR 0.41 12.9 B 48 0.98 61.9 E #262
Road EBTR 0.52 ' 21.9 C 218 0.56 22.0 C 262
WBL 0.61 18.6 B 104 0.27 12.3 B 47
WBT 0.48 13.9 B 212 0.32 12.2 B 133
Overall 27.0 C 29.2 C
SBLTR 0.09 12.3 B 27 0.10 12.6 B 33
NBLT 0.12 14.8 B 37 0.16 15.2 B 47
Pleasant | Brighton NBR 0.39 4.1 A 44 0.51 4.5 A 52
2 Street Street EBLTR 0.65 22.7 C 204 0.82 32.1 C #322
WBL 0.98 56.0 E #239 1.47 >120 F #350
WB TR 0.72 17.0 B 291 0.60 13.9 B 219
Overall 24.6 C 66.4 E
SBLTR 0.55 14.8 B 358 0.57 15.3 B 378
Brighton NBLTR 0.55 13.9 B 325 1.00 48.5 D #910
3 Cross St Street EBLTR 0.38 25.8 C 158 0.73 36.3 D #347
WBLTR 1.10 108.5 F #459 1.21 >120 F #389
Qverall 37.0 D 51.7 D

*Any improvements to No-Build Conditions are due to the MassDOT requirement of using a 0.92 Peak Hour Factor for future conditions.
Volume-to-capacity {v/c), delay (seconds/veh), and Level of Service {LOS} obtained from HCM 2000 outputs in Synchro 9

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

# = volume for 95 percentile cycle exceeds capacity. If the v/c for this movement is less than 1.0, the 95* percentile quaue will rarely be
exceeded. Queue shown is maximum after two cycles.

As shown above, the northbound movement at the intersection of Cross Street and Brighton
Street continues to operate at an LOS of F, as does the intersection as a whole. However, there
was a decrease in delay for many of the movements. This drop in delay is due to the required
MassDOT practice of using 0.92 for a peak hour factor for all future conditions. Since Synchro
models are based on peak 15-minute flows, a higher peak hour factor relates to a decrease in
delay for the peak periods. The expected impact due specifically to the proposed development at
344 Pleasant Street is reflected in any change from the 2023 No-Build scenario to the 2023 Build

Scenario.
D4. 2023 BUILD CONDITIONS INTERSECTION ANALYSIS

The study intersections were analyzed for estimated traffic conditions for year 2023 Build
Conditions, during the weekday morning and weekday evening peak hours. Existing lane
configurations and traffic control were assumed for this analysis. These traffic conditions utilize
the 2023 Build volumes discussed in Section B4 and shown in Figure B5. The results of the 2023
Build analyses are shown in Tables D4 and D5. Detailed capacity analysis worksheets are included
in Appendix F.
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Table D4: 2023 Build Conditions LOS — Neighborhood Restaurant Alternative

Build - High-Turnaver Restaurant Alternative
East- North- AM Peak Hour PM Peak Hour
iD West South Lane Avg. Avg.
Road Road v/c delay / LOS SH%Q v/c delay / LOS %th%Q
veh (s) () veh (s) (7
SBL 0.85 56.9 E #336 0.77 49.2 D #290
SBT 0.86 58.6 E #347 0.76 48.6 D #2883
Lake SBR 0.75 24.8 C #224 0.75 18.7 B #183
Pleasant | Street/ NBL 0.20 40.2 D 53 0.21 40.5 D 55
1 Street | Frontage NBR 0.41 12,9 B 48 0.98 61.9 E #262
Road EBTR 0.52 219 C 218 0.56 22.0 C 262
WB L 0.61 18.6 B 104 0.27 12.3 B 47
WBT 0.48 13.9 B 212 0.32 12.2 B 133
Overall 27.0 C 29.2 C
SBLTR 0.09 12.3 B 27 0.10 12.6 B 33
NBLT 0.12 14.8 B 37 0.16 15.2 B 47
Pleasant | Brighton NBR 0.39 4.1 A 44 0.51 4.5 A 52
2 Street Street EBLTR 0.65 22.7 C 204 0.82 32.1 C #322
WB L 0.98 56.0 E #239 1.47 >120 F #350
WB TR 0.72 17.0 B 291 0.60 13.9 B 219
Overall 24.6 & 66.4 E
SBLTR (.55 14.8 B 358 0.57 15.3 B 378
Brighton NBLTR 0.55 13.9 B 325 1.00 48.5 D #910
3 Cross St Street EBLTR 0.38 25.8 C 158 0.73 36.3 D #347
WB LTR 1.10 108.5 F #459 1.21 >120 F #389
Overall 37.0 D 51.7 D

Volume-to-capacity {v/c), delay (seconds/veh), and Level of Service (LOS) obtained from HCM 2000 outputs in Synchro 9

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

# = volume for 95* percentile cycle exceeds capacity. If the v/c for this movement is less than 1.0, the 95" percentile queue will rarely be
exceeded. Queue shown is maximum after two cycles.

As shown in Table D4, there are only minor increases in delay moving from the 2023 No-Build to
2023 Build conditions. During the morning peak hour, increases in delay are minimal. In the
evening peak hour, there is no change in delay due to the fact that there are no new trips being
added to the traffic network. Although some movements have a minimal increase in delay during
the morning peak hour, zero movements decrease in level of service going into the Build
conditions.
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Table D5: 2023 Build Conditions LOS — Dunkin Donuts Restaurant Alternative

Build - Dunkin Donuts Restaurant Alternative
East- North- AM Peak Hour PM Peak Hour
iD West South Lane Avg. Avg.
Road Road v/c delay / LOS 95th % Q v/c delay/ LOS 95th%Q
veh (s) ) veh (s) ()
SBL 0.85 56.9 E #336 0.77 49.2 D #290
SBT 0.86 58.6 E #347 0.76 48.6 D #288
Lake SBR 0.75 24.8 C #224 0.75 18.7 B #183
Pleasant | Street/ NBL 0.20 40.2 D 53 0.21 40.5 D 55
1 Street | Frontage NBR 0.41 12.9 B 48 0.98 61.9 E #262
Road EBTR (.52 21.9 C 218 0.56 22.0 C 262
WBL 0.61 18.6 B 104 0.27 12.3 B 47
WBT 0.48 13.9 B 212 0.32 12.2 B 133
Overall 27.0 C 29.2 C
SBLTR 0.09 12.3 B 27 0.10 12.6 B 33
NBLT 0.12 14.8 B 37 0.16 15.2 B 47
Pleasant | Brighton NBR 0.39 4.1 A 44 0.51 4.5 A 52
2 Street Street EBLTR 0.65 22,7 C 204 0.82 32.1 C #322
WB L 0.98 56.5 E #239 1.47 >120 F #350
WB TR 0.72 17.1 B 291 0.60 13.9 B 219
Overall 24.7 C 66.4 E
SBLTR 0.55 14.8 B 358 0,57 15.3 B 378
Brighton NB LTR 0.55 13.9 B 325 1.00 48.5 D #910
3 Cross St Street EBLTR 0.38 25.8 C 158 0.73 36.3 D #347
WB LTR 1.10 108.5 F #459 1.21 >120 F #3895
Overall 37.0 D 51.7 D

Volume-to-capacity (v/c), delay (seconds/veh), and Level of Service {LOS) obtained from HCM 2000 outputs in Synchro 9
~ Volume exceeds capacity, queue is theoretically infinite. Queue shown Is maximum after two cycles.
# = volume for 95™ percentile cycle exceeds capacity. If the v/c for this movement is less than 1.0, the 95* percentile queue will rarely be

exceeded. Queue shown is maximum afier two cycles.

As shown in Table D5, there are no increases in delay moving from the 2023 No-Build to 2023
Build conditions. During both the morning and evening peak hours, there are no changes in delay
due to the fact that there are no new trips being added to the traffic network.

Based on the trip generation calculations and operational analyses carried out, there will be no
detrimental impact on the surrounding traffic network due to the redevelopment of 344 Pleasant
Street.
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E. CONCLUSIONS

This Traffic Impact & Access Study (TIAS) was prepared to analyze the traffic impact of the 344
Pleasant Street commercial project in Belmont, Massachusetts. Currently, the site has one
commercial building. The proposed project will demolish the existing building to construct a new
commercial building which be occupied by either a Dunkin Donuts restaurant and two other retail
spaces, or a Neighborhood Restaurant and two other retail spaces. The Dunkin Donuts or the
Neighborhood Restaurant will occupy 1,500 square feet, while the two other retail spaces will
occupy a combined 1,747 square feet. There will also be an additional 269 square feet on the first
floor that will act as a common space and bathrooms to be shared between the three different land
uses The site will be accessed via curb cuts on Pleasant Street and Brighton Street, which will
provide access to a ground level parking area. There will be 20 at-grade parking spaces surrounding
the building.

From a safety perspective, it was determined that there are no existing issues that need to be
addressed as part of this study. The most recently available three years of crash data from
MassDOT were reviewed for all three study intersections. None of the intersections were found to
have a crash rate above the District 4 or State averages. Additionally, the locations of the proposed
site driveways were analyzed for safe intersection sight distance. It was determined that the
locations provide sufficient sight distance based on standards set forth by the American
Association of State Highway and Transportation Officials (AASHTO).

Capacity analyses were carried out for the three study intersections, Pleasant Street and Brighton
Street, Pleasant Street and Lake Street/Frontage Road, and Brighton Street and Cross Street, for
2016 Existing, 2023 No-Build, and 2023 Build conditions. Alternative One, consisting of a
Neighborhood Restaurant and two other retail spaces, is expected to generated zero (0) net new
vehicle-trips during both the morning and evening peak hours. Alternative Two, consisting of a
Dunkin Donuts and two other retail spaces, is expected to generate three (3) net new vehicle-trips
during the morning peak hour and zero (0) net new vehicle-trips during the evening peak hour.
The three (3) net new vehicle-trips in the morning peak hour will add 0.2% more trips to the
existing trips at the intersection of Pleasant Street and Brighton Street.

The capacity analyses show that no movements degrade in LOS going from the No-Build to Build
scenarios. The impact of the project on traffic conditions is reflected in the lack of change in Level
of Service between the No-Build and Build scenarios. Based on the trip generation and capacity
analyses carried out, the proposed redevelopment of the site at 344 Pleasant Street will have no
detrimental impact on surrounding traffic networks.

Given the lack of existing safety issues, acceptable location of the proposed site driveways, and
lack of traffic impact the project is expected to have, there are no traffic mitigation measures
proposed for this project. Based on the safety analyses and capacity analyses carried out for this
study, the proposed redevelopment of 344 Pleasant Street will not have an adverse impact on the
surrounding traffic network in Belmont.
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APPENDIX A —TRAFFIC COUNTS
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Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

/8: Pleasant Street (Route 60) File Natme :04705A
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa PageNo :1

Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction

Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) |
From North From East From South { From West i

L StartTime  Right! Thru: Left Peds Right! Thru  Lefi Peds Right Thru ~ Lefi Peds Right Thru | Left Peds  int Towl’

Route 2 EB 6ﬁ:§ahip o 1
(Exit 59) |

07:00 AM 0 198 44 1 12 0 5 2 17 117 0 0 99 25 58 1! 579
07:15 AM 0 173 42 0 27 0 9 3 20 127 0 1 96 49 84 1 632
07:30 AM 0 164 50 0 34 0 10 4 15 145 0 0 95 57 88 0 662
_0745AM = 0 193 49 6 26 ___ 0 8 ..3,...20 _ 150 0 0. 87 .65 95 __ 1 __ 697
Total 0 728 185 1 29 0 32 12 72 539 0 1: 377 196 325 3. 2570
08:00 AM 0 210 64 0 19 0 7 2 14 150 0 0: 94 52 85 2 699
08:15 AM 0 210 43 0 34 0 kN 1 18 146 0 1 92 62 75 1, 694
08:30 AM 0 224 45 0 22 0 11 0 22 154 0 1 79 61 84 2 705
0845AM _ 0 _ 171 .. 43 6 34 __0_ 1 0 16 126 0 __1 68 _ 5 _ 77 0i _ 597
Total 0 815 195 o 109 0 40 3 70 576 0 3 333 225 321 51 2695
Grand Total 0 1543 380 1 208 0 72 15 142 1115 0 4. 710 421 646 8/ 5265
Apprch % 0 802 1938 01 705 0 244 51 113 884 0 03, 398 236 362 04
.. .Total% __ 0 293 72 . 0 4 0 .14 03. 27 212 _ 0 _01: 135 8 123 .02, .
Cars & Peds 0 1528 373 1 203 0 70 15. 140 1100 0 4 700 406 636 8: 5184
%Cars&Peds 0 99 982 100 976 0. 972 100 986 987 0 100 986 964 985 100: 985
Trucks & Buses 0 9 5 0 4 0 0 0 1 14 0 0 10 15 10 0: 68
% Trucks & Buses 0 _ 086 1.3 _ 0 19 o _0 __0 _o07 13 0 L0 14 36 1.5 0. 1.3
Bikes by Direction 0 6 2 0 1 0 2 0 1 1 0 0 0 0 0 0: 13
% Bikes by Direction 0 04 0.5 0 0.5 0 2.8 0 0.7 0.1 0 0! 0 0 0 0 0.2
i Pleasant Street (Route 60) | Lake Street Pleasant Street (Route 60) i Route 2 EB Osf;-? Bl (Dt !
| From North i From East From South | From West ]

_ Start Time _Right  Thru _ Left Peds | aovom | Right Thiu ' Left Peds | sm 1o Right Thru | Left| Peds | aprom | Right Thru  Left Peds s rom  lntTom
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM 0 193 49 0 242 26 0 8 3 37 20 150 0 0 170; 8 65 95 1 248 697
08:00 AM 0 210 &4 0 274 19 0 7 2 28 14 150 0 0 164: 94 52 85 2 233 699
08:15 AM 0 210 43 0 253, 34 0 N 1 46 18 146 0 1 165 92 62 75 1 230 694
08:30AM 0 224 45 0 269/ 22 0 11 0 33 22 184 O 1 177 79 61 84 2 226 705
Total Volume 0 837 201 0 1038! 101 0 37 6 144 74 600 0 2 676 352 240 339 6 937 2795
%App.Total 0 806 194 O 1704 0 257 42 109 88 0 03 6 256 362 06 .
.....PHF 000 .934 .785 .000 947:.743 .000 .841 .500 _.783 .841 .974 .000 .500 _ 36,923 .892 750 945 991
Cars & Peds 0 826 197 0 1023: 98 0 35 6 139 73 594 0 2 230 335 6 919 2750
% Cars & Peds 0 98.7 98.0 0 986:970 0 946 100 965 986 99.0 0 100 990989 958 98.8 100 981 984
Trucks & Buses 0 5 3 0 8! 2 0 0 0 2 0 6 0 0 6. 4 10 4 0 18 34
% Trucks & Buses 0 06 15 0 08: 20 0 0 0 14 0 10 0 0 09 11 42 12 0 1.9 1.2
Bikes by Dirscton 0 6 1 0 7: 1 0 2 0 3 1 0 0 0 1 0 0 0 0 0 11
% Bices by Dcion 0 07 05 0 07. 10 0 54 0 21 14 0 0 0 0.1 0 0 0 0 0 04



Transportation Data Corporation
Mario Perone, mperonel(@verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/8: Pleasant Street (Route 60) File Name :04705A
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa PageNo :1

_Groups Printed- Cars & Peds

i Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) ] Route:2 EB.tOngRamp
i From North From East From South ‘ (Exit 59)
I L S AT (S . .. From West e
L__ StartTime Right| Thru! Left Peds Right! Thru _Left Peds Right Thru Left Peds Right Thru' Left Peds  Int Total '
07:00 AM 0 198 43 1 12 0 5 2 17 115 0 0. 97 24 58 1. 573
07:15 AM 0 173 42 0 26 0 9 3 19 124 0 1 95 47 83 1; 623
07:30 AM 0 162 50 0 34 0 10 4 15 142 0 0 94 55 86 0! 652
07:45 AM L0191 47 0 25 0 8 __ 3 20 149 0 0 86 _ 63 94 1. 687
Total 0 724 182 1 97 0 32 12 71 530 0 1; 372 189 321 31 2535
08:00 AM 0 207 63 0 19 0 5 2 14 147 0 0 92 49 84 2: 684
08:15 AM 0 206 43 0 32 0 11 1 17 144 0 1 91 60 74 1 681
08:30 AM 0 222 44 0 22 0 11 0 22 154 0 1 79 58 83 2 698
0845AM . 0O 169 41 0 33 0 1. 0 16 126 0 ___ 1 €6 5 74 0 586
Total 0 804 9 0 106 0 38 3 69 570 0 3 328 217 315 5 2649
Grand Total 0 1528 373 1 203 0 70 15 140 1100 0 4 700 406 636 8 5184
Apprch % 0 803 196 0.1 705 0 243 52 113 884 0 03 40 232 363 0.5
Total % 0 295 7.2 0 3.9 0 1.4 0.3 27 212 0 01 135 78 123 021
T "
Pleasant Street (Route 60) | Lake Street Pleasant Street (Route 60) RESISIED Osffg-)Ramp (Exit ]
From North ! From East From South |

(E—— e L i e — S ... From West !
- Start Time _ Right  Thru = Left . Peds , aw. 1o | Right Thru: Left Peds apvow Right Thru: Left: Peds : am.ta  Right Thru: Left Peds amTom  int Tot
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

0745AM 0 191 47 0 238, 25 0 8 3 36 20 149 O O 169 86 63 94 1 244 687
0800AM 0 207 6 0 270, 19 0 5 2 26 14 147 0 0 161 82 49 84 2 227 684
08:15AM 0 206 43 0 249: 32 0 41 1 44 17 144 0O 1 162, 91 60 74 1 226 681
08:30AM 0 222 44 0 266, 22 0 _11 0 33 22 184 0 1 177, 79 58 83 2 222 698
Totalvoume O 826 197 0 1023 98 0 35 6 139 73 584 O 2 669 348 230 335 6 919 2750
%App.Total 0 807 193 0 705 0 252 43 109 88 0 03 379 25365 07 ..

. PHF_.000. .930 .782 .000 . .947:.766 .000 .795 .500 .790 . .830 .964 .000 .500 = .945.946 .913 891 .750 _ .942 985



Transportation Data Corporation
Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

.I/8: Pleasant Street (Route 60) File Name : 04705A
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa PageNo :1

Groups Printed- Trucks & Buses

% Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) |  Route 2 (Egitosfg)mmp i
| _ From North From East From South ! R s 1
L StatTime Right Thru _Left Peds Right! Thru _ Left Peds Right Thru Left Peds Right Thru .
07:00 AM 0 0 1 0 0 0 0 0 2 0 0 2 1
07:15 AM 0 0 0 0 1 0 0 0 3 0 0 1 2
07:30 AM 0 2 0 (4} 0 0 0 0 2 0 0 1 2
. 0745AM 0 __ 0O 1 o ..1___.0 _0__ 0 . d.__0 01 2. 1.
Total 0 2 2 0 2 0 0 0 8 0 0! 5 7 4
08:00 AM 0 1 1 0 [¢] 0 0 0 3 0 0. 2 3 1 0 11
08:15 AM ] 2 0 0 1 0 0 0 2 0 0 1 2 1 0 9
08:30 AM 0 2 1 0 0 0 0 0 0 0 0. 0 3 1 0 7
.. 0845AM O 2.1 6. 1. __0__0 0 L0 02 0 3 0 10
Total 0 7 3 0 2 0 0 [¢] 6 0 0 5 8 6 1} 37
Grand Total 0 9 5 0 4 0 0 0 1 14 0 0: 10 15 10 0: 68
Apprch % 0 643 357 0 100 0 Q 0 6.7 933 0 0 286 429 286 0:
Total % 0 132 7.4 0 59 0 0 0 1.5 206 0 0 147 221 14.7 0
i i Pleasant Street (Route 60) | Lake Street Pleasant Street (Route 60) | Route 2E8B Osngamp (Exit 1]
i From North From East From South ) (

Start Time _ Right - Thru__Left Peds | ap.om  Right  Thru | Left Peds sp.1om  Right Thru| Left Peds | ampTow  Right Thru | Left Peds s ou Int, Total

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM

0800AM 0 1 1 0 2 0 0 0 O 0 0o 3 o0 0 3, 2 3 1 o0 6 M
08:15AM 0 2 0 O 281 0 0 O 1 0 2 0 o0 2.1 2 1 0 4 9
08:30AM 0 2 1 0 3. 0 0 0 o0 0 0o 0o o0 o0 0;: 0 3 1t 0 4 7
O845AM .0 2 1 0 3 1 0 0 _0 1 0 1 0 0 1.2 0_3_0__5 10
TotalVoume. 0 7 3 0 10 2 0 0 0 2 0 6 0 0 6. 5 & 6 0 19 37
Yppp.To 0 70 30 O . ;10 0 O 0 . 0 100 O O 263 421 316 O _ .
~.. PHF. 000 .875 .750 .000 . .833 .500 .000 .000 .000 _.500 .000 .500 .000 .00 _ 500625 667 .500 .000 _.702  .841



Transportation Data Corporation
Mario Perone, mperonel@verizon.net

tel (781) 587-0086 cell (781) 439-4999

N/S: Pleasant Street (Route 60) File Name : 04705A
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa Page No :1

Groups Printed- Bikes by Direction S ~ T
} Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) i Route Z(Esﬁcggﬁamp }
! From North From East From South 1 From West i
|

“Right Thru | Left . Peds

|.__Stat Time Right. Thrui Lleft Peds Right; Thru _Left Peds Right Thru _ Left Peds ! Int, Total .
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 0! 0 0 0 0: 0
07:15 AM 0 0 0 0 0 0 0 0 0 0 0 0: 0 0 0 0 0
07:30 AM 0 0 0 0 0 0 0 0 0 1 0 0] 0 0 0 0: 1

. 07:45 AM o .2 __1.__.0 0O 0 o ___ 0 __0 0 6 __0:__0 0 ___ 0. 0: ____3

Total 0 2 1 0 0 0 0 0 0 1 0 0: a 0 0 0; 4
08:00 AM ] 2 0 0 0 0 2 0 0 0 0 0. 0 0 0 0 4
08:15 AM 0 2 0 0 1 0 0 0 1 0 ¢ 0! 0 0 0 () 4
08:30 AM 0 0 0 0. 0 0 0 0 0 0 0 0! 0 0 0 0: 0
08:45 AM 0 0 1.0, o. 0 0 0...0 0 0 _.0; o .0 _ 0 0. A
Total 0 4 1 0 1 0 2 0 1 0 0 0 0 0 0 0 9
Grand Total 0 6 2 0 1 0 2 0 1 1 0 o, 0 0 0 0 13
Apprch % 0 75 25 0 333 0 667 0 50 50 0 0 0 0 0 0
Total % 0 462 154 0 77 0 154 0 7.7 7.7 0 0 0 0 0 0
i -
Pleasant Street (Route 60) ‘ Lake Street Pleasant Street (Route 60) Route 2 B Osfg;'\‘amp (it
; From North ! From East From South From West

' Start Time Right - Thru Left Peds | app.7ow | Right Thru | Left Peds aprem Right Thru | Left: Peds ! appvom  Right Thru: Left Peds app.tom ot Tota
Peak Hour Analysis From 07:00 AM o 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 o: o 0 0 0 0 0 1 0 0 1. 0 0 0 o 0 1
07:45AM 0 2 1 0 3. 0 0 0 0 0 0 0 0 0 c. 0 0 0 0 0 3
08:00 AM 0 2 0 0 2.0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 4
0815AM 0 __2 0 0 2 1. ..0_0_ 0 1 1.0 .0 0 1.0 O 0 _O0_ 0O 4
Total Volume 0 6 1 0 7. 1 0 2 0 3 1 1 0 0 2 0 0 0 0 0 12

%App.Total 0 857 143 0 333 0 667 O .50 s 0 0 6 0 0 O . ...
PHF .000 .750 .250 .000 _ .583..250 .000 .250 .000 .375 .250 .250 .000 .000 _ .500:.000 .000 .000 .000 _ 000 .750



Transportation Data Corporation
Mario Perone, mperone l@verizon.net
tel (781) 587-0086 cell (781) 439-4999

/8S: Pleasant Street (Route 60)

E/W: Lake Street/Route 2 EB Off-Ramp
City, State: Belmont, MA

Client: DCI/S. Siragusa

Lake Street

From East From South

From North

_Start Time Right Thru_ Left  Peds | am7am | Right | Thiu | Left Peds  aopTowl
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM

r—————

s
Pleasant Street (Route 60) i
I

Pleasant Street (Route 60)

| Route 2EB Of-Ramp

. - FromWest
nght Thru: Left Pecls App Tota) | nght Thru Left . Peds App'l'ml Int. Total

File Name
Site Code
Start Date
Page No

(Exit 59)

07:45 AM 0 193 49 0 242! 26 0 8 3 37 20 150 0 0 170é 87 65 95 1
08:00 AM 0 210 64 0 274; 19 0 7 2 28 14 150 0 0 164! 94 52 85 2
08:15 AM 0 210 43 0 253 34 o0 1 1 46 18 146 0 1 165; 92 62 75 1
_0B30AM 0 224 45 0 S S 0 .33 22 154 0 1 177, 79 61 84 2
Total Volume 0 837 201 0 o 37 6 144 74 600 0 2 676 352 240 339 6
%App.Totat 0 806 194 0 _ | !701 L0 257 42 109 888 0 03 ;376256 362 06
.....PHF 000 .934 .785 .000 947 743 000 .841 500 783 .841 974 .000 .500 955 936 .923 .892 .750
Cars & Peds 0 826 197 0 1023! 98 g 35 6 139 73 594 0 2 669 348 230 335 6
% Cars & Peds 0 98.7 98.0 0] 986§970 0 946 100 96.5 986 99.0 0 100 99.0;989 958 988 100
Trucks & Buses 0 5 3 0 8, 2 0 0 0 2 0 6 0 0 6§ 4 10 4 0
% Trucks 8 Buses 0 06 15 0 08 20 0 0 0 14 0 10 0 0 0.9§ 1.1 42 1.2 0
Bikes by Diraction 0 6 1 0 7 1 0 2 0 3 1 0 0 0 1,0 0 0 0
% Bikes by Direction 0 07 05 0 07 1.0 0 54 0 21 14 0 0 0 01! 0 0 0 0
Pleasant Street (Route 60) !
,Qut.In . Total |
{ 1027 | 1023] 2050 j
12 ¢ 8 | 20
ST (N B
[ 1040 | 1038 . 2078 2
T T T e e “l |
"0 8k 197 o0
0 5 3 o0
.0 B _1__.0
o 83 301 0
nghl Thu  Left  Peds
4 Q b
-
L Peak Hour Data
m—’g_lEON :mvé'm & - ;u; T S
Fie- 8 5 8% T "8si..e @ a2
D =SS (W ig_,o,og{ Noﬂh ;: bk a»Nars‘-
e RR2°2a =il e,
gsiggogﬂ N ) Njﬁ [ 4 PeakHourBeglnsato745AM 1 E;o:!‘ooo dl} -‘sj:;'
E ..l eYoNe | Cars & Peds 1 = w-g
s i3 85 ' Trucks & Buses FBlL o, oem® g
m oocoo | &~ i Bikes by Direction ¥ TAmoa T
w3 i iwoow® H i 3
na 101 '8 & 2 .ag
g Lole ' ‘Jg_: %;a,oop, oumo=
T?:
5 |
4 » i
Left Thru Right_ Peds. |
0] 594] 73] Tz
o 6 0 03

: 04705
: 04705

A

:3/29/2016

1

|
!

248 697
233 699
230 694
226705
937 2795
945,‘ 991 )
919 2750
98.1 984
18 34
1.9 1.2
0 11

0 0.4



Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Pleasant Street (Route 60) File Name :04705AA
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa PageNo :1
- Groups Printed- Cars & Peds - Trucks & Buses - Bikes by Direction O —
’ Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) | TRl I(EEBx?t)ggamp !
From North From East From South |
ST | S SO = 1+ |- SO SR
__Start Time Right: Thru:@ Left Peds Right. Thru _ Left Peds Right Thru Left Peds Right Thru: Left Peds' Int Total .
04:00 PM 0 105 19 0 40 0 10 1 20 174 0 0. 48 13 72 1, 503
04:15 PM 0 128 20 0 59 0 6 0 21 211 0 0. 60 6 94 0 605
04:30 PM 0 129 28 0 68 0] 6 1 22 181 0 0; 69 5 105 1 615
0445PM 0 118 23 0 72 0. ... .3 1. .19 19 . _ 0 0. 79 15 124 0. . 645
Total 0 481 90 0. 239 0 25 3 82 756 0 0i 256 39 395 2; 2368
05:00 PM 0 138 22 0 68 0 15 0 17 188 0 0, 93 8 111 0 660
05:15 PM 0 150 20 0 85 0 10 3 15 176 0 0 99 7 124 1 667
05:30 PM 0 147 20 0 93 0 8 1 15 181 0 0: 96 18 114 2 695
_..0545PM 0 _ 128 20 .0 89 0 6 _ 1. 11 178 0 1:. 118 21 14 2 689
Total 0 563 82 0 315 0 39 5 58 723 0 1! 406 54 460 5 2711
Grand Total 0 1044 172 0 554 0 64 8 140 1479 0 1 i 662 93 855 7 5079
Apprch % 0 859 141 0 885 0 102 1.3 86 913 0 01 409 58 529 04
. Tolal % 0 206 34 0 109 0 1.3 02 28 299 0 0, 13 .. 18 168 01:
Cars & Peds 0 1037 167 0 550 0 64 8 138 1462 0 1. 656 84 849 7 5023
. %Cars&Peds 0 993 971 0 993 . 0 100 _100: 986 989 O 100’ 991 903 993 _ 100 989
Trucks & Buses 0 6 5 0 4 0 0 0 2 14 0 0 6 9 ] 0 52
% Trucks & Buses 0 06 29 0. 07 (] 0 0__14 _ 09 0 6, 09 97 07 0. 1
Bikes by Direction 0 1 0 0 0 0 0 0 0 3 0 0! 0 0 0 0. 4
% Blkes by Direction 0 0.1 0 0 0 0] 0 [} 0 0.2 0 0: 0 0 0 0. 0.1
Pleasant Street (Route 60) f Lake Street Pleasant Street (Route 60) Rooke'2 I%EBX?!)f;gamp i
From North ! From East From South From West

| Start Time _Right Thru Left Peds  am.tom Right Thru! Left Peds aptas Right Thru' Left Peds | app.tom E,Righi _Thru: Left | Peds app,rom _ it Totw
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM

205 93 8 111 212 660

05:00 PM 0 138 22 0 160; 68 0 15 0 83 17 188 0 0 0
05:15 PM 0 150 20 0 170, 65 0 10 3 78 15 1786 0 0 181, 99 7 121 1 228 667
05:30 PM 0 147 20 0 167, 93 0 8 1 102 15 181 0 0 19! 9% 18 114 2 230 695
. 0545PM 0 128 20 0 148 89 0 6 1 9% 11 178 0 1 190; 118 21 114 2 255 689
Total Volume 0 563 82 0 645! 315 0 38 5 359 58 723 0 1 782 406 54 460 5 925 2711
%AppTotal 0 873 127 0 877 0 109 14 74 L0001 0439 58 497 05
. PHF 000 938 .932 .000  .949!.847 .000 650 .417 _ .880 853 961 000 .250 ~.954 |.860 .643 .950 625 _ .907 975
Cars & Peds 0 559 81 0 640 313 0 39 5 357 57 720 0 1 778 403 48 457 5 913 2688
% Cars & Peds 0 993 98.8 0 992 994 0 100 100 994 983 996 0 100 995,993 88.9 993 100 987 992
Trucks & Buses 0 4 1 0 51 2 0 0 0 2 1 2 0 0 31 3 6 3 0 12 22
% Trucks & Buses 0 07 12 0 0.8 06 0 0 0 06 1.7 03 0 0 04 07 11.1 07 0 1.3 0.8
Bikas by Oiraction 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1
% Bikes by Diecton 0 0 0 0 0 0 0 0 0 0 0 01 0 0 01: 0 0 0 0 0 0.0



Transportation Data Corporation
Mario Perone, mperone l@verizon.net
tel (781) 587-0086 cell (781) 439-4999

d /S: Pleasant Street (Route 60) File Name : 04705AA
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Sitagusa PageNo :1

. Groups Printed- Cars & Peds e e o
Route 2 EB Off-Ramp |

i Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) (Exit 59) ;
! From North From East From South | .. From West ‘

Start Time  Right| Thru!_ Left. Peds Right| Thru _ Left Peds Right Thru Left Peds Right Thru! Left. Peds’rlrit. Total

04:00 PM 0 104 18 0 40 0 10 1 20 170 0 0 47 13 7 1 495
04:15 PM 0 128 20 0 59 0 6 0 21 208 0 0: 60 4 94 0 600
04:30 PM 0 127 27 0 68 0 6 1 22 178 0 0’ 68 5 103 1 606
04:45PM 0 119 21 0. 70 __0__ 3 1 18 186 0 _0: 78 14 124 0. 634
Total 0 478 86 0 237 0 25 3 81 742 0 0 253 36 392 2 2335
05:.00 PM 0 138 22 0 68 0 15 0 17 186 0 0 93 6 111 0: 656
05:15 PM 0 149 19 0 64 0 10 3 15 176 0 0! 97 7 119 1! 660
05:30 PM 0 145 20 0 93 0 8 1 14 180 0 0 95 16 114 2] 688
0545PM O 127 20 O 8 0 86 1 1 178 0 1...118 19 113 __2; 684
Total 0 559 81 0 313 0 39 5 57 720 0 1. 403 48 457 5{ 2688
Grand Total 0 1037 167 0 550 0 64 8 138 1462 0 1 656 84 849 7 5023

Apprch % 0 86.1 13.9 0 884 0 103 1.3 86 913 0 0.1 411 53 532 04

Total % 0 206 3.3 0 109 0 1.3 0.2 27 291 0 0 131 1.7 169 0.1

] Pleasant Street (Route 60) | Lake Street Pleasant Street (Route 60) | route2 ngotf;bRamp
From North !' From East From South ! FI(O ml We)st

Start Time  Rigtt Thru Left Peds | aprom | Right Thru! Left peds _tonTow Right Thru | Lefl | Peds | app vow i Right Thru| Left Peds s rom ot o
Peak Hour AnalyS|s From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire intersection Begins at 05:00 PM

0s00PM 0 138 22 0 160: 68 0 15 0 83 17 186 0 0 203 93 6 111 O 210 656
0515PM 0 149 19 O 168 64 0 10 3 77 15 176 0 O 191: 97 7 148 1 224 660
05:30PM 0 145 20 0 165' e 0 8 1 102 14 180 0 0 194/ 95 16 114 2 227 688
05:45PM 0 127 20 O 147, 8 0 6 1 _ 95 11 178 _ 0 _ 1 190, 118 19 113 _ 2 252 684
Totalvoume 0 559 81 0 640313 0 39 5 35 57 720 0 1 778 403 48 457 5 913 2688
%App.Total . 0 873 127 0 877 0 109 14 73 925 0 01 441 53 501 05

PHF 000 .938 .920 .000 _.952;.841 .000 .650 .417 .875 .838 .968 .000 .250 _.958 854 .632 960 625  .906 .977



Transportation Data Corporation
Mario Perone, mperone l@verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Pleasant Street (Route 60) File Name :04705AA
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa PageNo :1

__ Groups Printed- Trucks & Buses R
Route 2 EB Off-Ramp

| Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) ! (Exit 59) ;
i From North From East From South I
==, N o ...FromWest
i StartTime Right. Thru _ Left Peds Right. Thru  Left Peds Right _Thru Left "Peds ' Right  Thru Left Peds Int, Total .
04:00 PM 0 1 1 0 0 0 0 0 0 2 0 0: 1 0 1 0! 6
04:15 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 2 0 0 5
04:30 PM 0 1 1 0 0 0 0 0 0 3 0 0 1 0 2 0. 8
. 0445PM 0 __ 0 2 0 2 0 .0 o 1 __ 4 .0 0. 1 1 __ 0 ___ 0. 11
Total 0 2 4 0 2 0 0 0 1 12 0 0: 3 3 3 0: 30
05:00 PM 0 0 0 0 0 0 0 0 0 1 0 0. 0 2 0 0 ; 3
05:15 PM 0 a 1 ] 1 ¢ ] 0 o} 0 0 0 2 G 2 0 7
05:30 PM 0 2 0 0 Q 0 0 0 1 1 0 0. 1 2 0 0 7
05:45 PM | 0 1 0. 0. 1 0 0 0. 0 0__0 0 0 2 1.0 __ 5
Total 0 4 1 0 2 0 0 0] 1 2 0 0 3 6 3 0: 22
Grand Total 0 6 5 0 4 0 0 0 2 14 0 0, 6 9 6 0 52
Apprch % 0 545 455 0 100 0 0 0 125 875 0 0 286 429 286 0!
Total % 0 115 9.6 0 7.7 0 0 0 38 269 0 0 1.5 173 115 0
Pleasant Street (Route 60) | Lake Street Pleasant Street (Route 60) | Rodier2 Iigng;-gamp

From North i From East From South From West i

Start Tlme ngm Thn.l Leﬂ Peds | App. Total nght Thru | Leﬂ Peds app Toul nght Thru Left  Peds ! : App.Total | Rxght Thru . Left Peds  app.1tam InLTn!a.lr
Peak Hour Analysrs From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

0400PM 0 1 1 O 2. 0 0 0 O 0 0 2 0 O 2 1 0 1 0 2 6
0415PM 0 ©0 0 O 00 0 0 0 0 0 0 3 0 0 3. 0 2 0 O 2 5
0430PM 0 1 1 0 20 0 0 © 0 0 3 0 O 3.1 0 2 0 3 8
04:45 PM 0_.0 2 0 22 .0 o0 __0_ 2 1_.4 0 0 _ 5 1 1.0 0 _ 2 11
TolalVoume O 2 4 0 6 0 0 0 2 1 12 0 0 13 3 3 73 o 9 a0
_%App.Total 0 333 667 0 100 0 0 0 77 923 0 0 /333 333 333 0 ,

PHF .000 .500 .500 .000 .750:.250 .000 .000 .000 250 250 .750 000 .000 650 .750 .375 .375 .000 .750  .682



Transportation Data Corporation
Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

~/S: Pleasant Street (Route 60) File Name : 04705AA
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa PageNo :1
) Groups Printed- Bikes by Direction = ——
,i Pleasant Street (Route 60) Lake Street Pleasant Street (Route 60) | Route 2 EEB gt)t:jf-gRamp
i From North From East From South ! (Exilis)
L e A e S S o e N e . FTOM WeSt
L _ StatTime Right! Thru. Left Peds Right: Thru ~ Left. Peds Right Thru _ LeR Peds Right Thru' Left Peds . Int Total
04:00 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0! 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0. 0 0 0 0. 0
04:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0: 1
0445PM 0 o 0. 0 __.0 0 o __o0__..0__0 0 _..0:. __0 o o 0 0
Total 0 1 0 0 0 0 0 0 0 2 0 0. 0 0 0 0 3
05:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
05:15 PM 0 0 0 0 0 (1] 0 0 0 0 0 0 0 0 0 0. 0
05:30 PM 0 0 0 0 0 0 0 0 0 0 0 0! 0 0 0 0 | 0
0545PM 0 0 0 0 N 0 0__0 ¢. 0 __ 0 0. 0__0 0 0 )
Total 0 (4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Grand Total 4] 1 0 0 0 0 0 0 0 3 0 0. 0 0 0 0 4
Apprch % 0 100 0 0 0 0 0 0 0 100 0 0 0 i} 0 0
Total % 0 25 0 0 0 0 0 0 0 75 0 0: 0 0 0 0!
Pleasant Street (Route 60) | Lake Street Pleasant Street (Route 60) RBUIEle ngct)f;-gRamp |
From North i From East From South FSoml We)s t

Start Tlme nght Thru Left Peds " App. Tatal._ Rugm Thru i Leﬂ Peds  app. Total nght Thru Leﬂ Peds ; App Toul | Right Thru'6 Left Peds _Agp, Total L Tota! i
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM

04:00 PM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 2
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:30 PM 0 1 0 0 1: 0 0 0 0 0 0 0 0 0 o, 0 0 0 0 0 1
L0445PM. 0 __0 0 __ 0 0.0 _0_0_0__0 0 0_0__0 0 0 o0_0 O0__0 _ 0O
Total Volume 0 1 0 0 1. 0 0 0 0 0 0 2 0 0 2.0 0 0 0 0 3
%App.Total 0 100 0 0O 9 .0 0 0 0 100 Q o ... .0 0 0 0 . .
PHF .000 .250 000 .000  .250 .000 .000 .000 .000 .000_..000 .250 .000 .000 . .250:.000 .000 .00G .000 _ .000  .375



Transportation Data Corporation
Mario Perone, mperonel(@verizon.net
tel (781) 587-0086 cell (781) 439-4999

N/S: Pleasant Street (Route 60) File Name :04705AA
E/W: Lake Street/Route 2 EB Off-Ramp Site Code : 04705
City, State: Belmont, MA Start Date :3/29/2016
Client: DCI/S. Siragusa PageNo :1

| Pleasant Street (Route 60) ! Lake Strest Pleasant Street (Route 60) x PSS R .

1 From North i From East From South ; From West_ )

i Start Tlme R|ght Thru Left Peds App Totat R|gh! Thru Left Peds Agp. Total_ ngh! VThru Leﬂ Peds | app, Total ! Right Thru Left Peds i App Total it Total
Peak Hour Analysns From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 138 22 0 160° 68 0 15 0 83 17 188 0 o] 205 93 8 111 0 212 660
05:15 PM 0 150 20 0 170 65 0 10 3 78 15 176 0 0 191 99 7 121 1 228 667
05:30 PM 0 147 20 0 167 93 0 8 1 102 15 181 0 0 186 . 96 18 114 2 230 695
0545PM 0 128 20 0 148: 89 O 6 1.9 11 178 0 1 190 118 21 114 2 2565 689
Total Volume 0 563 82 0 645 315 0 39 5 355 58 723 0 1 782 406 54 480 5 925 2711
%App.Total 0 873 127 0 877 0 109 1.4 - 74 925 0 01 1439 58 497 05
PHF _.000 .938 .932 .000 _ .949:.847 .000 .650 417 _.880 .853 .961 .000 .250 _ .954 .860 643 950 625 807 .975
Cars & Peds 0 559 81 0 640 : 313 0 39 5 357 57 720 0 1 778 . 403 48 457 5 913 2688
% Cars & Peds 0 99.3 988 0 99.2‘994 0 100 100 994 98.3 99.6 0 100 99.5399.3 88.9 993 100 987 99.2
Trucks & Buses 0 4 1 0 §i 2 0 0 0 2 1 2 0 0 3; 3 6 3 ] 12 22
% Trucks & Buses 0 07 12 (1] 08 06 0 0 0 06 17 03 0 0 04: 07 111 0.7 0 13 0.8
Bikes by Direction 0 0 0 0 0. 0 0 0 0 0 0 1 0 0 1. 0 0 0 0 0 1
% Bikas by Direction 0 0 0 0 0. 0 0 0 0 0 0 01 0 0 01: 0 0 0 0 0 0.0
Pleasant Street (Route 60)
LOut In_ . Total !
“1490 [ Te40: 2130 !
ot s 12| i
A S S | S
1 1498 1 845 | 2143 |
I
[ e
0o 55 gl 0
0 4 1 1}
—_— .0 0. 0
0 583 82 B '}
R|ghl Thru Left Peds
¢ ‘; B
R ]
|
= Peak Hour Data
Bgoncg peog, P S
;ﬁgf; & 2 v§ | |l w-- 1 o
~F RRE i ~oonw o S
; mooy, - Noth o | 1.1
a | b £ . Peak Hour Begins at 05:00 PM « 3 ' o
Ee . | ceoel o ool
[V QMO Qe ' C & Ped : o, S -
g o 8TT85. ' Trucks & Buses -~ , | Zend g
o o000 K~ . Bikes by Direction v "8looc® <
53 CLLE 3 | g g8
r'S
4 »
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o 720 57 1
0: 0:
0 0
1
|
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L .782; | 1790 i
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/S: Brighton

Street

E/W: Pleasant Street
City,State: Belmont, MA

DCI

DESG N COMIATANTE, &0

File Name:
Site Code

Start Date : 3/17/2016

Client: PageNo :1
Groups Printed - Cars - Trucks
Pleasant Street Brighton Street Pleasant Street Brighton Street
From West From South From East From North
Start Time| Right|  Thry] Left{  Right]  Thru] Left|  Right]  Thruf Leftf  Right]  Thru]  Left] Int. Total|
7:00 AM 4 66 0 41 0 6 4 127 135 0 5 5 393
7:15 AM 4 110 0 48 2 15 6 134 81 3 6 413
7:30 AM 1 90 2 50 1 6 3 151 57 3 6 4 374
7:45 AM 5 67 0 59 4 2 159 98 3 1 413
Total 14 333 2 198 7 35 15 571 371 9 13 20 1593
8:00 AM 6 102 0 66 4 13 3 127 921 1 2 9 424
8:15 AM 6 67 0 63 2 7 3 132 89 2 2 3 376
8:30 AM 3 88 1 61 2 12 5 191 91 2 6 4 466
8:45 AM 7 85 2 68 3 11 1 150 101 3 3 4 438
Total 22 342 3 258 11 43 12 600 372 8 13 20 1704
(Grand Total 36 675 5 456 18 78 27 1171 743 17 31 40 3297
Approach %| 5.03% 94.27% 0.70%; 82.61% 3.26% 14.13%| 1.39% 60.33% 38.28%| 19.32% 35.23% 45.45%
Total %| 1.09% 20.47% 0.15%] 13.83% 0.55% 2.37%| 0.82% 35.52% 22.54%| 0.52% 0.94% 1.21%
Pleasant Street Brighton Street Pleasant Street Brighton Street
From West From South From East From North
Start Time|  Right|  Thru] Left]  Right]  Thrul Left| Right|  Thru] Left]  Right]  Thru] Left] Int. Total|
Peak Hour Analysis From 7:00 AM to 8:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 8:00 AM
8:00 AM 6 102 0 66 4 13 3 127 91 1 2 9 424
8:15 AM 6 67 0 63 2 7 3 132 89 2 2 3 376
8:30 AM 3 88 1 61 2 12 5 191 91 2 6 4 466
8:45 AM 7 85 2 68 3 11 1 150 101 3 3 4 438
Total Volume 22 342 3 258 11 43 12 600 372 8 13 20 1704
% App. Total| 5.99% 93.19% 0.82%| 82.69% 3.53% 13.78%| 1.22% 60.98% 37.80%| 19.51% 31.71% 48.78%
PHF| 0.786 0.838 0.375| 0949 0.688 0.827| 0,600 0.785 0.921] 0.667 0.542 0.556 0.914
Cars 22 340 3 256 11 42 12 596 369 8 12 19 1690
% Cars|#iHiiht 99.42% I 99.22% #iHHiHie 97.67% Hitfitiit 99.33% 99.19% ####E 92.31% 95.00% 99.18%
Trucks 0 2 0 2 0 1 0 4 3 0 1 1 14
% Trucks| 0.00% 0.58% 0.00% 0.78% 0.00% 2.33% 0.00% 0.67% 0.81% 0.00% 7.69% 5.00% 0.82%




N/S: Brighton Street
E/W: Pleasant Street
City,State: Belmont, MA

DCI

CESGN CONSIATANTS, *

File Name:
Site Code :

Start Date :3/16/2016

Client: PageNo :1
Groups Printed - Cars - Trucks
Pleasant Street Brighton Street Pleasant Street Brighton Street
From West From South From East From North
StartTime| Right[  Thrul Left]  Right]  Thru| Left]  Right]  Thrul Leftf Rightl Thruf  Left] Int. Total|
4:00 PM 9 112 1 76 7 15 4 115 61 0 1 2 403
4:15 PM 3 122 0 90 6 8 3 94 76 1 3 2 408
4:30 PM 8 131 1 20 5 12 7 110 83 4 6 3 460
4:45 PM 4 96 0 77 7 8 4 101 79 1 11 7 395
Total 24 461 2 333 25 43 18 420 299 6 21 14 1666
5:00 PM 2 113 0] 97 4 10 3 119 112 2 6 4 472
5:15PM 98 0 91 9 14 6 121 86 2 3 3 436
5:30PM 4 117 0 88 5 9 6 115 97 3 5 4 453
5:45 PM 14 118 0 104 6 16 4 133 105 2 15 3 520
Total 23 446 0 380 24 49 19 488 400 9 29 14 1881
Grand Total 47 907 2 713 45 92 37 908 699 15 50 28 3547
Approach %| 4.92% 94.87% 0.21%| 83.49% 5.74% 10.77%| 2.25% 55.23% 42.52%| 16.13% 53.76% 30.11%
Total %] 1.33% 25.57% 0.06%| 20.10% 1.38% 2.59%| 1.04% 25.60% 19.71%| 0.42% 1.41% 0.79%
Pleasant Street Brighton Street Pleasant Street Brighton Street
From West From South From East From North
Start Time| Right|  Thrul Left]  Right]  Thrul Left]  Right]  Thru| Leftff Right] Thruj  Left] Int. Total]
Peak Hour Analysis From 4:00 PM to 5:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 5:00 PM
5:00 PM 2 113 0 97 4 10 3 119 112 2 6 4 472
5:15PM 3 98 0 91 9 14 6 121 86 2 3 3 436
5:30 PM 4 117 0 88 5 9 6 115 97 3 5 4 453
5:45 PM 14 118 0 104 6 16 4 133 105 2 15 3 520
Total Volume 23 446 0 380 24 49 1S 488 400 9 29 14 1881
% App. Total| 4.90% 95.10% 0.00%| 83.89% 5.30% 10.82%| 2.09% 53.80% 44.10%| 17.31% 55.77% 26.92%
PHF| 0411 0945 0.000f 0913 0.667 0.766| 0.792 0.917 0.893} 0.750 0.483 0.875 0.904
Cars 23 445 0 379 24 49 19 486 398 9 29 14 1875
% Cars|#iiittit#t 99.78% il 09.74% HEHHHHE HHHHNE HHHEE 99.590% 99.50% HHUHHBHY HH#HHH HEEIH 99.68%
Trucks 0 1 0 1 0 4] 0 2 2 0 0 0 6
% Trucks| 0.00% 0.22% 0.00% 0.26% 0.00% 0.00% 0.00% 0.41% 0.50% 0.00% 0.00% 0.00% 0.32%




N/S: Brighton Street
E/W: Cross Street

DCI

File Name :
Site Code :

City,State: Belmont, MA DESIGN CONSLITANTS. 0 Start Date : 3/24/2016
Client: PageNo :1
Groups Printed - Cars - Trucks
Cross Street Brighton Streat Cross Street Brighton Street
From West From South From East From North
Start Time|  Right l Thrul Left Rightl ThruI Left Rightl Thru] Left Rightl Thrul Left] Int. Total]
7:00 AM 1 16 0 18 41 2 2 33 54 1 116 1 285
7:15 AM 0 25 2 34 50 2 6 44 50 0 110 1 324
7:30 AM 2 17 5 40 61 1 2 30 50 1 97 1 307
7:45 AM 2 32 4 52 82 4 0 37 48 3 114 2 380
Total 5 90 11 144 234 9 10 144 202 5 437 5 1296
8:00 AM 3 24 3 35 60 4 3 40 53 2 122 1 350
8:15 AM 1 53 2 57 74 2 1 33 51 0 139 2 415
8:30 AM 2 48 0 43 71 5 1 29 49 3 127 0 378
8:45 AM 2 31 2 46 68 4 2 38 48 3 123 1 368
Total 8 156 7 181 273 15 7 140 201 8 511 4 1511
Grand Total 13 246 18 325 507 24 17 284 403 13 948 9 2807
Approach %] 4.69% 88.81% 6.50%| 37.97% 59.23% 2.80%| 2.41% 40.34% 57.24%| 1.34% 97.73% 0.93%
Total %| 0.46% 8.76% 0.64%| 11.58% 18.06% 0.86%| 0.61% 10.12% 14.36%| 0.46% 33.77% 0.32%
Cross Street Brighton Street Cross Street Brighton Street
From West From South From East From North
startTime| Right| Thru]  leit] might] Thru]  tef| Right] Thr]  (e] Right] Thru|  Lef] nt.Total
Peak Hour Analysis From 7:00 AM to 8:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 8:00 AM
7:45 AM 2 32 4 52 82 4 0 37 48 3 114 2 380
8:00 AM 3 24 3 35 60 4 3 40 53 2 122 1 350
8:15AM 1 53 2 57 74 2 1 33 51 0 139 2 415
8:30 AM 2 48 0 43 71 5 1 29 49 3 127 0 378
Total Volume 8 157 9 187 287 15 5 139 201 8 502 S 1523
% App. Total| 4.60% 90.23% 5.17%| 38.24% 58.69% 3.07%| 1.45% 40.29% 58.26%| 1.55% 97.48% 0.97%
PHF| 0.667 0.741 0.563] 0.820 0.875 0.750| 0417 0.869 0.948| 0.667 0903 0.625 0.917
Cars 8 156 0.001 186 284 15 5 139 201 8 501 5 1517
% Cars| 100.0% 99.36% 0.00% 99.47% 0.00% 100.0% 0.00% 100.0% 100.0% 100.0% 99.80% 100.0% 99.61%
Trucks 0 1 0 1 3 4] 0 0 0 0 1 0 6
% Trucks| 0.00% 0.64% 0.00% 0.53% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.20% 0.00% 0.39%




N/S: Brighton

Street

E/W: Cross Street
City,State: Belmont, MA

DC

DESAGM CONSLATANTS, NG

File Name :
Site Code :

Start Date :3/23/2016

Client: PageNo :1
Groups Printed - Cars - Trucks
Cross Street Brighton Street Cross Street Brighton Street
From West From South From East From North
Start Time|  Right | Thrul Left Righﬂ Thrul Left Rightl Thrul Left Right| Thrul Left| Int. TotalJ
4:00 PM 9 43 0 111 87 S 2 11 19 2 67 1 357
4:15 PM 2 49 3 105 106 2 6 18 16 5 86 2 400
4:30 PM 5 68 2 93 108 3 2 20 20 3 98 3 425
4:45 PM 6 47 4 84 92 1 22 27 4 82 1 374
Total 22 207 9 393 393 14 11 71 82 14 333 7 1556
5:00 PM 5 66 5 114 106 2 2 20 23 3 104 2 452
5:15 PM 77 5 111 110 1 2 28 38 4 127 1 509
5:30 PM 7 60 11 130 124 1 2 27 50 2 157 4 575
5:45 PM 15 49 15 90 114 2 3 30 42 7 118 2 487
Total 32 252 36 445 454 6 9 105 153 16 506 9 2023
Grand Total 54 459 45 838 847 20 20 176 235 30 839 16 3579
Approach %| 9.68% 82.26% 8.06%| 49.15% 49.68% 1.17%| 4.64% 40.84% 54.52%| 3.39% 94.80% 1.81%
Total %) 1.51% 12.82% 1.26%| 23.41% 23.67% 0.56%] 0.56% 4.92% 6.57%| 0.84% 23.44% 0.45%
Cross Street Brighton Street Cross Street Brighton Street
From West From South From East From North
Start Time|  Right l Thrul Left Righﬂ Thru I Left Rightl Thrul Left Rightl Thrul Left]  Int. Total I
Peak Hour Analysis From 4:00 PM to 5:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 5:00 PM
5:00 PM S 66 5 114 106 2 2 20 23 3 104 2 452
5:15 PM S 77 5 111 110 1 2 28 38 4 127 1 509
5:30 PM 4 60 11 130 124 1 2 27 50 2 157 4 575
5:45 PM 15 49 15 90 114 2 3 30 42 7 118 2 487
Total Volume 32 252 36 445 454 6 9 105 153 16 506 9 2023
% App. Total| 10.00% 78.75% 11.25%| 49.17% 50.17% 0.66%| 3.37% 39.33% 57.30%| 3.01% 95.29% 1.69%
PHF] 0533 0.818 0.600 0856 0915 0.750] 0.750 0.875 0.765| 0.571 0.806 0.563 0.880
Cars 32 252 36 443 453 6 9 105 153 16 504 9 2018
% Cars| 100.0% 100.0% 0.00% 99.55% 0.00% 100% 0.00% 100.0% 100.0% 100.0% 99.60% 100.0% 99.75%
Trucks 0 0 0 2 1 0 0 0 0 0 2 0 5
% Trucks| 0.00% 0.00% 0.00% 0.45% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.40% 0.00% 0.25%




Transportation Data Corporation Page 1
Mario Perone, mperone l@verizon.net

Pleasant Street (Route 60) tel (781) 587-0086 cell (781) 439-4999 04705Aspeed
south of Lake Street Site Code: 04705
City, State: Belmont, MA
Client: DCI/S. Siragusa
Northbound i : , .
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total
03/29/16 0 0 6 24 8 6 0 0 o 0 0 [ 0 44
01:00 0 0 8 10 5 2 0 0 0 ) 0 0 0 25
02:00 0 1 4 13 5 3 ] o 0 0 0 0 0 2
03:00 1 2 2 8 1 0 0 0 0 0 o 0 0 14
04:00 0 1 4 3 & 2 0 0 0 0 0 0 0 16
05:00 0 1 21 45 15 2 2 o 0 0 0 0 ) 86
06:00 7 6 77 122 27 6 o 0 0 0 0 0 0 245
07:00 12 55 270 233 34 3 o 0 V 0 0 0 ) 612
08:00 63 186 289 168 28 1 0 ) 0 0 0 0 0 665
03:00 14 60 179 204 44 2 ) 0 0 0 0 0 0 503
10:00 17 28 181 200 a7 3 0 0 0 ) o 0 0 476
11:00 5 53 220 176 28 2 0 0 0 o 0 0 0 484
12PM 0 37 186 237 49 5 0 o 0 0 0 0 o 514
13:00 17 20 214 235 31 ) 0 0 0 0 ) 0 0 517
14:00 9 59 218 262 44 4 0 ] 0 0 0 0 0 596
15:00 73 126 345 208 29 0 0 0 0 0 0 0 0 781
16:00 179 249 291 95 10 0 0 0 0 0 0 0 0 824
17:00 305 227 181 54 7 ] 0 0 0 0 0 0 0 774
18:00 216 208 228 106 10 0 0 0 0 o 0 0 ) 769
19:00 8 54 303 214 20 3 1 o 0 0 0 0 0 603
20:00 3 26 175 130 24 1 0 0 0 o 0 0 0 359
21:00 6 28 123 73 13 1 0 0 0 0 0 0 o 244
22:00 0 16 102 52 20 0 o 0 0 0 0 0 0 190
2300 2 12 57 3 41 1 .9 ___ o ___ 9o _ & ____ 8. 0 0 120
Total 937 1385 3885 2914 _ 516 47 3 0 0 o 0 0 0 9487
Percent 9.9%  146%  388%  30.7% 5.4% 0.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Daily 15th Percentile : 16 MPH
50th Percentile : 23 MPH
85th Percantile : 28 MPH
95th Percentile : 30 MPH
Mean Speed(Average) : 23 MPH
10 MPH Pace Speed : 21-30 MPH
Number in Pace : 6599
Percent in Pace : 69.6%
Number of Vehicles > 30 MPH : 566

Percent of Vehicles > 30 MPH : 6.0%



Transportation Data Corporation Page 2
Mario Perone, mperonel@verizon.net
Pleasant Street (Route 60) tel (781) 587-0086 cell (781) 439-4999 04705Aspeed
south of Lake Street Site Code: 04705
City, State: Belmont, MA
Client: DCI/S. Siragusa

Northbound , : - = :
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time 15 20 25 30 35 40 45 50 53 60 65 70 75 Total
03/30/16 2 2 15 13 5 1 0 0 0 0 0 0 0 38
01:00 0 1 [ 8 2 1] 0 0 0 0 [1} 0 0 17
02:00 0 2 4 9 2 0 0 0 0 0 0 0 0 17
03:00 1 o 5 0 2 1 0 0 0 0 0 0 0 9
04:00 o] 0 3 4 4 2 0 0 1] 0 0 0 0 13
05:00 0 4 19 43 16 3 1 0 0 0 0 0 0 86
06:00 1 5 76 122 40 6 1 1 0 0 0 0 0 252
07:00 25 71 285 226 24 0 [1} 0 0 0 0 0 '] 631
08:00 35 N 248 224 43 0 0 0 ] 1] 1} 0 0 641
09:00 3 31 209 203 46 2 0 0 0 1} [1] 0 0 494
10:00 0 27 190 211 38 3 0 0 0 0 0 0 0 469
11:00 9 19 168 235 56 3 1 0 0 0 0 0 0 491
12PM 3 32 174 262 40 2 1 0 0 0 0 0 [+] 514
13:00 97 108 185 128 18 0 0 0 0 0 0 0 0 546
14:00 100 137 252 107 21 1 0 0 0 0 0 0 0 618
15:00 73 140 304 242 39 1 0 0 0 0 ] 0 1} 799
16:00 47 122 331 220 27 1 0 0 0 0 0 0 0 748
17:00 136 204 317 102 15 1 0 1} 0 0 0 0 4} 775
18:00 134 170 286 145 12 0 0 4] 0 [1} [1} 0 0 747
19:00 10 52 266 221 25 4 0 0 0 0 1} 0 0 578
20:00 20 10 110 181 22 1 0 0 0 0 0 0 0 344
21:00 1 3 98 144 28 4 0 0 0 0 0 1} 0 278
22:00 1} 7 61 89 23 2 1 o [1] 0 0 0 0 183
280 _ 0 _ 3 36 8 &2 5 e 0. e __. o0 .0 0 ____.0.__ 123
_Total = €97 = 1241 _ 3658 3197 _570 43 - 1 0 0 0 0 _.0. 9412
Percent 7.4% 13.2% 38.9% 34.0% 6.1% 0.5% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Daily 15th Percentile : 17 MPH
50th Percentile : 23 MPH
85th Percentile : 28 MPH
95th Percentile : 31 MPH
Mean Speed(Average) : 24 MPH
10 MPH Pace Speed : 21-30 MPH
Number in Pace : 6855
Percent in Pace : 72.8%
Number of Vehicles > 30 MPH : 619

Percent of Vehicles > 30 MPH : 6.6%



Transportation Data Corporation Page 3
Mario Perone, mperonel@verizon.net
Pleasant Street (Route 60) tel (781) 587-0086 cell (781) 439-4999 04705Aspeed
south of Lake Street Site Code: 04705
City, State: Belmont, MA
Client: DCI/S. Slragusa

Northbound =~ ) , ) 0
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time = 15 20 25 30 35 40 45 50 55 60 65 70 75  Total
03/31/16 0 0 10 25 15 1 0 0 0 0 0 0 0 51
01:00 0 3 8 5 2 0 0 0 0 0 0 0 20
02:00 0 1 1 8 7 2 0 0 0 0 o 0 0 19
03:00 1 1 2 3 3 2 0 [+} 0 0 0 0 ] 12
04:00 0 1 2 4 3 2 0 1 0 0 0 0 0 13
05:00 1 1 21 23 25 5 0 0 0 0 0 0 0 76
06:00 3 13 78 a9 42 5 0 0 0 0 0 0 0 240
07:00 32 87 267 222 44 2 1 0 0 0 0 0 0 655
08:00 44 117 309 162 27 2 0 [} [} 0 0 o 0 661
09:00 8 31 198 233 37 4 0 0 0 0 0 0 0 511
10:00 3 28 140 185 50 <] 1 0 0 0 0 0 0 423
11:00 4 32 185 252 38 2 [} 0 0 1] 0 0 0 523
12PM 8 42 201 218 44 7 0 0 0 0 ¢ 0 0 520
13.00 12 50 234 254 28 1 0 0 0 0 o] 0 0 579
14.00 18 65 302 203 41 2 0 0 0 [} 0 4] 0 632
18:.00 173 182 265 161 17 0 0 0 4] 0 0 0 [+} 798
16:00 100 192 300 173 10 2 0 0 0 0 0 0 0 777
17:00 387 237 126 45 2 0 0 0 0 0 0 0 o 797
18:00 136 104 263 175 12 0 0 [+} 0 0 0 0 o] 690
19:00 11 72 298 207 21 0 0 0 0 0 0 0 0 609
20.00 0 7 167 182 39 2 0 0 0 ] 0 0 0 397
21.00 0 o 106 162 28 7 0 1 0 0 o] 0 [} 304
22:00 0 3 42 83 27 2 0 0 0 0 0 1] 0 167
2300 0 4 3% .9 2B 3 e ___o6___ 0 .o 0 _ o0 ___ 0 118
Total 942 1272 3565 3158 588 61 2, - 2 0 0 0o 0 0 9590
Percent 9.8% 13.3% 37.2% 32.9% 6.1% 0.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Daily 15th Percentile : 16 MPH

50th Percentile : 23 MPH

85th Percentile : 28 MPH

95th Percentile : 31 MPH

Mean Speed(Average) : 23 MPH

10 MPH Pace Speed : 21-30 MPH

Number in Pace : 6723

Percent in Pace : 70.1%

Number of Vehicles > 30 MPH : 653

Percent of Vehicles > 30 MPH : 6.8%
G.;:z n‘adl 2576 3898 10908 9269 1674 151 10 3 0 [¢] 0 0 0 28489

Overall 15th Percentile : 17 MPH

50th Percentile : 23 MPH

85th Percentile : 28 MPH

95th Percentile ; 31 MPH

Mean Speed(Average) : 23 MPH

10 MPH Pace Speed ; 21-30 MPH

Number in Pace : 20177

Percent in Pace : 70.8%

Number of Vehicles > 30 MPH : 1838

Percent of Vehicles > 30 MPH : 6.5%



Transportation Data Corporation Page 4
Mario Perone, mperone l@verizon.net
Pleasant Street (Route 60) tel (781) 587-0086 cell (781) 439-4999 04705Aspeed
south of Lake Street Site Code: 04705
City, State: Belmont, MA
Client: DCI/S. Siragusa

Southbound . _ , e . ,
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time 15 20 25 30 35 40 45 50 55 60 65 70, 75 Total
03/29/16 o] 0 0 22 17 11 1 0 0 0 0 0 0 51
01:00 0 1 2 8 7 3 [¢] 0 [¢] 0 0 0 0 21
02:00 4] 0 1 4 5 1 0 1 [] 0 0 0 0 12
03:00 0 1 1 3 [ 4 2 0 0 0 0 ] [ 17
04:00 1} 0 2 11 21 12 0 1 0 0 0 0 0 47
05:00 1] 1 15 56 85 29 ] 0 0 0 0 0 0 192
06:00 58 95 174 291 191 45 4 1 o] o 0 [¢] 4 859
07:.00 82 143 321 392 149 36 5 1 0 0 0 1] 0 1129
08:00 184 241 267 249 112 17 0 [4] 1] 0 [4] 0 0 1070
09:00 72 91 180 306 255 57 5 1 0 0 0 0 0 977
10:00 24 54 132 241 194 54 6 0 1] 0 0 0 [1} 705
11:00 22 23 92 226 180 46 6 0 0 0 0 0 0 595
12 PM 14 40 125 228 171 38 5 0 0 4] 0 0 0 621
13:00 12 24 93 226 188 49 [ 0 0 0 0 [¢] 0 599
14:00 17 37 111 278 208 56 5 1 0 0 0 0 0 713
1500 24 60 124 292 204 48 6 0 1 0 [1} ] 0 759
16:00 36 77 146 253 211 66 8 o 1] 0 0 1] [¢] 797
17:00 103 183 251 271 134 25 3 0 0 0 0 1] 0 970
18:00 59 95 228 282 161 44 3 1 0 0 0 0 0 873
19:00 10 37 94 224 172 35 6 0 ] 0 0 o] o 578
20:00 0 9 70 160 108 14 3 0 0 0 0 1] 0 364
21:00 1 5 55 143 17 23 2 0 1] o [] [1] 0 346
22:00 0 5 36 87 85 17 1 0 V] 0 0 [o] 0 231
200 0 3 15 37 __ 40 9 .1 .0 6 __0__ 0 __ 0 ____ 0 105
 Total 718 1225 _ 2545 _ 4200 3022 739 84 7 1 0 _ o "o 0 12631
Percent 5.7% 9.7% 20.1% 34.0% 23.9% 5.9% 0.7% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%

Daily 15th Percentile : 19 MPH

50th Percentile : 27 MPH

85th Percentile : 33 MPH

95th Percentile : 36 MPH

Mean Speed(Average) : 27 MPH

10 MPH Pace Speed : 26-35 MPH

Number in Pace ; 7312

Percent in Pace : 57.9%

Number of Vehicles > 30 MPH : 3853

Percent of Vehicles > 30 MPH : 30.5%



Transportation Data Corporation Page 5
Mario Perone, mperonel@verizon.net
Pleasant Street (Route 60) tel (781) 587-0086 cell (781) 439-4999 04705Aspeed
south of Lake Street Site Code: 04705
City, State: Belmont, MA
Client: DCI/S. Siragusa

Southbound B : . = , =
Start 1 16 21 26 31 36 41 46 51 56 61 66 71
Time 15 .20 25 30 35 40 45 50 55 60 65 70 75 Total
03/30/16 1 1 6 9 21 3 [ 0 o] 0 7] 0 0 4
01:00 0 0 4 12 3 1 0 0 0 0 1] 1] 0 20
02:00 0 2 2 5 4 3 1] 0 0 0 0 1] 0 16
03:00 0 0 1] 4 2 7 0 0 0 0 0 0 0 13
04:00 0 0 3 1 14 9 3 1 0 1] 0 0 [1} 41
05:00 0 1 14 53 101 22 9 1 0 0 0 0 0 201
06:00 73 144 214 270 174 35 5 1 0 0 0 1] 0 916
07:00 126 188 270 321 153 33 3 1} 1] 0 0 0 0 1094
08:00 156 272 306 239 78 8 1 0 0 [1] 0 [1} 0 1060
09:00 80 143 235 328 205 36 4 0 0 0 1] 0 0 1031
10:00 59 80 161 247 174 48 3 1 1] 0 0 0 0 783
11:00 13 44 112 248 174 32 9 0 0 0 0 0 0 632
12 PM 27 54 119 229 147 30 3 1 0 [1} 0 0 0 610
13:00 23 45 133 242 154 26 1 0 0 0 0 0 0 624
14:00 30 39 150 252 168 31 [1} 2 0 0 0 0 0 672
15:00 21 43 144 334 204 46 3 0 1} [+] 0 0 0 795
16:00 64 84 179 310 200 41 5 0 0 o [o] 0 0 883
17:00 108 160 269 303 140 29 4 0 0 0 0 0 0 1013
18:00 77 124 237 271 156 36 2 1] [4] 0 0 [+] 0 903
19:00 17 17 81 186 154 42 8 o 0 0 0 0 0 505
20:00 13 40 il 160 109 29 2 o] 1] 0 0 0 0 424
21:00 1 ] 54 123 122 27 4 0 0 0 0 [1] 0 331
22:00 1 0 19 80 83 11 4 0 [1} 1] 0 0 4} 198
200 0 __ 1 98 37 3% 10 1 _ 8 0 ___ o Q... 0 0 94
Total 890 1492 2792 4274 2776 895 74 7 0 0 0 .0 .0 12800
Percent 6.9% 11.6% 21.6% 33.1% 21.5% 4.6% 0.6% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0%
Daity 15th Percentile : 18 MPH
50th Percentile : 26 MPH
85th Percentile : 32 MPH
95th Percentile : 35 MPH
Mean Speed{Average) : 26 MPH
10 MPH Pace Speed : 21-30 MPH
Number in Pace : 7066
Percent in Pace : 54.8%
Number of Vehicles > 30 MPH : 3452

Percent of Vehicles > 30 MPH : 26.8%



Pleasant Street (Route 60)
south of Lake Street

City, State: Belmont, MA
Client: DCI/S. Siragusa
Southbound

Transportation Data Corporation
Mario Perone, mperone l@verizon.net

tel (781) 587-0086 cell (781) 439-4999

Start 1 16 21 26
Time 15 20 25 30
03/3116 o 0 4 16
01:00 0 0 1 3
02:00 0 0 3 3
03:00 0 0 1 7
04:00 0 0 2 9
05:.00 0 0 15 65
06:00 55 84 181 300
07.00 137 194 316 312
08:00 114 191 314 293
09:00 62 105 193 328
10:00 26 41 130 243
11:00 13 18 135 261
12PM 12 30 104 232
13:00 9 30 117 268
14:00 48 64 161 278
15:00 49 95 195 276
16:00 51 78 195 320
17:00 123 204 289 277
18:00 58 20 217 310
18:00 14 44 107 217
20:00 4 18 68 156
21:00 2 14 53 122
22:00 0 3 23 79
L2000 2.5 42
Total 77 1303 2838 4417
Percent 5.9% 10.0% 21.7% 33.7%
Daily 15th Percentile :
50th Percentile :
85th Percentile :
95th Percentile :
Mean Speed(Average) :
10 MPH Pace Speed :
Number in Pace :
Percent in Pace :
Number of Vehicles > 30 MPH :
Percent of Vehicles > 30 MPH :

Grand
 Total 2385 4020 8176 12981
Overall 15th Percentile :
50th Percentile :
85th Percentile :
95th Percentile :
Mean Speed{Average) :

10 MPH Pace Speed :
Number in Pace :
Percent in Pace ;
Number of Vehicles > 30 MPH :
Percent of Vehicles > 30 MPH :

210
215
198
179
188
166
182
197
121
179
131
109
113

77

2969

22.7% 5.

27 MPH
26-35 MPH
7386

56.4%
3758
28.7%

8767

19 MPH
26 MPH
33 MPH
35 MPH

26 MPH
26-35 MPH
21748
56.3%
11063
28.6%
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Transportation Data Corporation Page 1
Mario Perone, mperonel@verizon.net
Pleasant Street (Route 60) tel (781) 587-0086 cell (781) 439-4999 04705Avolume
south of Lake Street Site Code: 04705
City, State: Belmont, MA
Client: DCI/S. Siragusa

Start 29-Mar-16 NB SB Combined 30-Mar NB SB Combined
_ Time Tue AM.  PM. AM. _PM. AM _PM Wed AM PM AM.  PM. AM.__ PM.
12:00 12 123 16 161 28 284 14 122 9 152 23 274
12:15 9 116 8 144 17 260 12 147 14 149 26 296
12:30 14 127 15 150 29 277 8 116 10 165 18 281
12:45 9 148 12 166 21 314 4 129 8 144 12 273
01:00 8 139 10 156 18 295 5 114 4 150 9 264
01:15 8 116 4 138 12 254 5 140 9 157 14 297
01:30 5 129 4 145 9 274 4 144 5 164 9 308
01:45 4 133 3 160 7 293 3 148 2 153 5 301
02:00 6 128 2 167 8 295 5 151 4 147 9 298
02:15 4 139 3 172 7 31 8 139 5 172 13 311
02:30 7 154 3 173 10 327 2 156 6 176 8 332
02:45 9 175 4 201 13 376 2 172 1 177 3 349
03:00 5 180 2 179 7 359 2 177 1 186 3 363
03:15 1 201 3 198 4 399 3 209 3 190 6 399
03:30 4 196 4 179 8 375 2 205 5 220 7 425
03:45 4 204 8 203 12 407 2 208 4 198 6 407
04:00 1 188 8 174 9 362 2 163 3 180 5 343
04:15 2 218 10 199 12 415 1 191 10 190 11 381
04:30 5 209 17 221 22 430 7 208 13 232 20 440
04:45 8 211 12 203 20 414 3 186 15 281 18 467
05:00 11 210 19 245 30 | 455 16 205 17| 265 33 470
05:15 20 182 37 249 57 431 17 205 29 231 46 4386
05:30 19 190 53 233 72 423 18 179 62 2486 80 425
05:45 36 192 83 243 119 435 35 186 93 271 128 457
06:00 42 187 114 228 156 415 33 194 112 243 145 437
06:15 41 208 177 233 218 441 44 194 207 246 251 440
06:30 64 180 266 210 330 390 75 199 275 217 350 416
06:45 98 194 302 202 400 396 100 160 322 197 422 357
07:00 134 187 286 170 420 357 127 171 270 177 397 348
07:15 156 151 280 179 436 330 169 147 285 132 454 279
07:30 156 141 292 119 448 260 181 144 259 98 440 242
07:45 166 124 271 110 437 234 154 116 280 a8 434 214
08:00 156 117 307 105 463 222 179 94 270 148 449 242
08:15 180 88 306 79 486 167 163 109 287 107 450 216
08:30 174 86 276 97 450 183 128 69 283 70 411 139
08:45 155 68 181 83 336 151 171 72 220 99 391 171
09:00 157 68 233 95 390 163 159 83 257 89 416 172
09:15 118 58 249 91 367 149 123 61 278 104 401 165
09:30 122 63 229 a3 351 156 113 69 245 65 358 134
09:45 106 55 266 67 372 122 99 65 251 73 350 138
10:00 121 73 197 72 318 145 115 62 242 56 357 118
10:16 126 44 180 65 306 109 105 41 201 42 306 83
10:30 113 37 148 44 261 81 117 46 173 42 290 88
10:45 116 36 180 50 296 86 132 34 167 58 299 92
11:00 129 43 167 39 296 82 129 38 160 37 289 75
11:15 105 34 140 21 245 55 105 36 143 22 248 58
11:30 119 23 140 19 259 42 141 32 173 19 314 51
__11:45 131 20)_.148 .26 279 461 . 116 18 156 16 272 P
Total 3196 6291 5675 6956 8871 13247 3158 6254 5848 7052 9006 13306
Day Total 9487 12631 22118 9412 12900 22312
% Total 144% 284% 25.7% 31.4% 142% 28.0% 26.2% 31.6%
Peak - 0745 0415 07:30 05:00 07:45 0500 - 0715 04:30 06:30 0445 07:15 04:30
Vol. - 676 846 1176 970 1836 1744 - 683 804 1152 1023 1777 1813

P.H.F. 0939 0979 0958 0974 0944 0.958 0943 0962 0894 0910 0979 0.964



Transportation Data Corporation Page 2
Mario Perone, mperonel@verizon.net
Pleasant Street (Route 60) tel (781) 587-0086 cell (781) 439-4999 04705Avolume
south of Lake Street Site Code: 04705
City, State: Belmont, MA
Client: DCI/S. Siragusa

|
!
{

Start 31-Mar-16 NB SB Combined 01-Apr NB SB Combined
Time . .Thu AM. PM. AM. PM. AM PM._ Fr AM. PM. AM. PM. AM PM
12:00 16 117 15 160 31 277 * Q * * * *
12:15 15 137 9 144 24 281 * B * * * o
12:30 11 113 9 170 20 283 * L B # * b
12:45 9 153 6 131 15 284 * * * * * *
01:00 7 146 4 175 11 321 * J * B * *
01:15 5 151 4 173 9 324 * * * * * *
01:30 4 129 3 152 7 281 * * * * * B
01:45 4 153 4 166 8 319 * B * N & s
02:00 5 127 0 162 5 289 . * * * * *
02:15 5 167 2 179 7 346 * * d b & o
02:30 2 151 4 207 6 358 * * B * # *
02:45 7 187 3 225 10 412 * * * * o M
03:00 2 180 2 202 4 382 * * B . * *
03:15 5 208 2 211 7 419 - . * * * .
03:30 4 207 ! 3 230 7 437 * * . * d &
03:45 1 203 | 9 197 10 400 * B * * N .
04:00 2 175 8 206 10 381 * . * * * o
04:15 1 187 1 190 12 377 - d o * * %
04:30 6 213 15 243 21 456 B B * * . *
04:45 4 202 13 241 17 443 J * & * * *
05:00 16 187 25 239 41 428 g B * B B .
05:15 18 211 42 257 60 468 * * * * * .
05:30 16 199 56 271 72 470 L & C " U *
05:45 26 200 85 273 11 473 & * = ¥ ™ *
06:00 32 176 124 239 156 415 * * * . . .
06:15 39 164 215 259 254 423 & * o o i *
06:30 84 188 262 213 346 401 * . * * * .
06:45 85 162 343 183 428 345 3 * * * * '
07:00 131 189 282 163 423 352 * * B o & N
07:15 174 145 296 161 470 306 . . * * * *
07:30 171 154 271 111 442 265 * B B * . B
07:45 179 121 269 114 448 235 s B s * B '
08:00 183 93 286 109 469 202 . * * * * *
08:15 163 101 275 108 438 209 * B = d N B
08:30 139 105 266 73 405 178 * * . > * -
08:45 176 o8 257 91 433 189 * d * & * o
09:00 143 75 253 85 396 160 B . * = o .
09:15 129 82 242 87 371 169 * * * - * o
09:30 126 86 234 80 360 166 . ' * & . '
09:45 113 61 217 71 330 132 o * * * * .
10:00 107 4 207 54 314 95 * * . o * *
10:15 115 44 176 57 291 101 * . . o * .
10:30 111 52 173 50 284 102 * * * * * .
10:45 80 30 166 49 256 79 * & * * * &
11:00 128 32 156 41 284 73 * # i 4 * *
11:15 146 30 159 25 305 55 * * * o & g
11:30 126 31 161 21 287 52 * & N N % *
145 1230231 ..191. 21 314 44| * S A
Total 3204 6386 5825 7269 9029 13655 0 0 0 0 0 0
Day Total 9590 13094 22684 0 0 0
% Total 141% 282% 25.7% 32.0% 0.0% 00% 00% 0.0%
Peak - 0715 0430 0645 0530 07:15 05:00 . - - . . 5 -
Vol. . 707 813 1202 1042 1829 1837 . = s - - - s
P.HF. 0.966 0954 0.876 0954 0973 0.971

ADT  ADT22371  AADT 22,371



Pleasant Street (Route 60)
south of Lake Street

City, State: Belmont, MA
Client: DCI/S. Siragusa

Start 29-Mar-16 NB
Time . Tue

12:00 12
12:15 9
12:30 14
12:45 9
01:00 8
01:15 8
01:30 5
01:45 4
02:00 6
02:15 4
02:30 7
02:45 9
03:00 5
03:15 1
03:30 4
03:45 4
04:00 1
04:15 2
04:30 5
04:45 8
05:00 11
05:15 20
05:30 19
05:45 36
06:00 42
06:15 41
06:30 64
06:45 98
07:00 134
07:15 156
07:30 156
07:45 166
08:00 156
08:15 180
08:30 174
08:45 155
09:00 157
09:15 118
09:30 122
09:45 106
10:00 121
10:15 126
10:30 113
10:45 116
11:.00 129
11:15 105
11:30 119

B - - T S <3
Total 3196

Combined
Total Sy
Percentag

e

0.0%

Transportation Data Corporation
Mario Perone, mperone l@verizon.net
tel (781) 587-0086 cell (781) 439-4999

Morning  Afternoon

123
116
127
148
139
116
129
133
128
139
154
175
180
201
196
204
188
216
209
211
210
182
190
192
187
208
180
194
187
151
141
124
117

88

86

68

68

58

63

55

73

A4

37

36

43

34

23

6291

25

26

14

16

86

245

612

665

503

476

484

~ Hour Totals
Morning  Afternoon

514

517

596

781

824

774

769

603

359

244

190

1201

SB
Morning  Afternoon
16 161
8 144
15 150
12 166
10 156
4 138
4 145
3 160
2 167
3 172
3 173
4 201
2 179
3 198
4 179
8 203
8 174
10 199
17 221
12 203
19 245
37 249
53 233
83 243
114 228
177 233
266 210
302 202
286 170
280 179
292 119
271 110
307 105
306 79
276 97
181 83
233 95
249 91
229 93
266 67
197 72
180 65
148 44
180 50
167 39
140 21
140 19

.48 . 26|

5675 6956

12631

Hour Totals
Morning  Afterngon

51

21

12

17

47

192

859

1129

1070

977

705

595

621

599

713

759

797

970

873

578

364

346

231

105,

Page 1

04705Avolume
Site Code: 04705

‘Combined Totals
Moming  Afternoon

95 1135
46 1116
38 1308
3 1540
63 1621
278 1744
1104 1642
1741 1181
1735 723
1480 590
1181 421
e NO79 225
8871 13247
22118



Pleasant S

treet (Route 60)

south of Lake Street
City, State: Belmont, MA
Client: DCI/S. Siragusa

Start
Time .

12:00

12:15
12:30
12:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00
05:15
05:30
05:45
06:00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30

11:45

Total
Combined
Total
Percentag
e

\ltmu_h_h_\
[4] WOAONDWN=MNDNNLBGNNNOORWEAR OO Ao

100
127
168
181
154

0.0%

Transportation Data Corporation
Mario Perone, mperone l(@verizon.net

tel (781) 587-0086 cell (781) 439-4999

122
147
116
129
114
140
144
148
151
139
156
172
177
209
205
208
163
191
208
186
205
205
179
186
194
194
199
160
171
147
144
116

94
109

69

72

83

61

69

65

62

41

46

34

38

36

32

30-Mar-16 NB
Wed Morning Afternoon
14
12

18

6254

Hour Totals
Morning.  Afternoon

38

17

17

13

86

252

631

641

494

469

491

514

546

618

799

748

775

747

578

344

278

183

L1240

Morning =~ Afternoon

9
14
10

WhOWaadbdNOIOA®

270
287
283
220
257
278
245
251
242
201
173
167
160
143
173
e 108
5848

12900

SB

152
149
165
144
150
157
164
163
147
172
176
177
186
180
220
199
180
190
232
281
265
231
248
271
243
246
217
197
177
132

98

98
148
107

70

99

89
104

65

41

20

16

13

41

201

916

1094

1060

1031

783

632

" HourTotals
Morning  Afternoon

Page 2

04705Avolume
Site Code: 04705

" Combined Totals
. Morming __Afternoon_

610 79 1124
624 37 1170
672 33 1290
795 22 1594
883 54 1631
1013 287 1788
203 1168 1650
505 1725 1083
424 1701 768
331 1625 609
198 1252 381
.94 1123 218

9006 13306

22312



Pleasant Street (Route 60)
south of Lake Street

City, State: Belmont, MA
Client: DCI/S. Siragusa

T Start
Time

12:00

12:15
12:30
12:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
03:45
04:00
04:15
04:30
04:45
05:00
05:15
05:30
05:45
06:00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
08:45
09:00
09:15
09:30
09:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30

11:45

Total
Combined
Total
Percentag
e

" Total
Percent

ADT

Transportation Data Corporation

Mario Perone, mperone I@verizon.net
tel (781) 587-0086 cell (781) 439-4999

31-Mar-16 NB Hour Totals
Thu Morning. Afterncon  Morning.  Afternoon
16 117
15 137
11 113
9 153 51 520
7 146
5 151
4 129
4 153 20 579
5 127
5 167
2 151
7 187 19 632
2 180
5 208
4 207
1 203 12 798
2 175
1 187
6 213
4 202 13 777
16 187
18 211
16 199
26 200 76 797
32 176
39 164
84 188
85 162 240 690
131 189
174 145
171 154
179 121 655 609
183 93
163 101
139 105
176 98 661 397
143 75
129 82
126 86
113 61 511 304
107 41
115 44
111 52
80 30 423 167
128 32
146 30
126 31
e 123 .23, 523 118
3204 6386
9590
0.0%
9558 18931
33.5% 66.5%
ADT 22,371 AADT 22,371

SB

Moming  Afternoon
15 160
9 144

9 170

6 131

4 175

4 173
3 152
4 166

0 162

2 179
4 207

3 225

2 202

2 211

3 230

9 197

8 206
11 190
15 243
13 241
25 239
42 257
56 271
85 273
124 239
215 259
262 213
343 183
292 163
296 161
271 111
269 114
286 109
275 108
266 73
257 91
253 85
242 87
234 80
217 71
207 54
176 57
173 50
166 49
156 41
159 25
161 21
el 21
5825 7269

13094

17348~ 21277

44.9%

55.1%

" Hour Totals
Moming Afternoon

39

15

16

47

208

944

1128

1084

946

722

667

605

666

773

840

880

1040

894

549

381

323

210 |

108

Page 3

04705Avolume
Site Code: 04705

‘Combined Totals

Moming _Aftemoon

90 1125
35 1245
28 1405
28 1638
60 1657
284 1837
1184 1584
1783 1158
1745 778
1457 627
1145 377
q180 224
9029 13655
22684

| 26906 40208

40.1% 59.9%



Pleasant Street (Route 60)
south of Lake Street

City, State: Belmont, MA
Client: DCI/S. Siragusa

T Stet T 28Mar16

JJime . NB ___ SB ..

12:00 AM
01:00
02:00
03:00
04:00
05:00
06:00
07:.00
08:00
08:00
10:00
11:00

12:00 PM
01:00
02:00

Ol & & % + % & ¢ & ¢ & 5 & 5 0 b+ F ot b B oA e

<
g D
2

Ve e
©

i
|

4]

ADT ADT 22,371

Ois & & & ¢ & & % & 5 & & & % & ¢ & % & & & » &+ &

29-Mar-16
NB . SB
44 51
25 21
26 12
14 17
16 47
86 192
245 859
612 1129
865 1070
503 77
476 705
484 595
514 621
517 599
596 713
781 759
824 797
774 970
768 B73
603 578
359 364
244 346
180 231
1200 105
9487 12631
L2218
08:00 07:.00
..B68 1129
16:00 17:00
824 . 970
22118
AADT 22,371

Transportation Data Corporation

Mario Perone, mperonel@verizon.net
tel (781) 587-0086 cell (781) 439-4999

30-Mar-16
~.NB ____ 8B
38 41
17 20
17 16
9 13
13 41
86 201
252 916
631 1094
641 1060
484 1031
469 783
491 632
514 610
546 624
618 672
799 785
748 883
775 1013
747 903
578 505
344 424
278 331
183 198
9412 12800
. 22312
08:00 07:00
.. B4t 1094
15:00 17:00
799 1013
22312

31-Mar-16
NB. __ SB.
51 39]
20 15,
19 9
12 16
13 47
76 208
240 N4
655 1128
861 1084
51 946
423 722
523 667
520 805
579 866
632 773
798 840
777 880
797 1040
690 894
609 549
397 381
304 323
167 210
w18 108
9580 13094
08:00  07:00
. 661 1128
1500~ 17:00
-..798 . 1040

22684

T 0t-Apr-16

_..NB

Oiv # % ¢ & & &+ ¢ & & % 2 + & & + & % 5 ¢ ¢ 4 % %

.. 8B

Ok &+ & % % % % & + & ¢ & & & 5 %+ + & b 8 5+ 8

Weekday Average
NB___ SB_
4 44
21 19
21 12
12 18
14 45
83 200
246 906
633 1117
656 1071
503 985
456 737
499 631
516 612
547 630
615 719
793 798
783 853
782 1008
735 890
597 544
367 380
275 333
180 213
120 102
9498 12874

22372

Page 1
04705AVOLUME
Site Code: 04705
02-Apr-i6  03-Apr-16
NB_ _ SB_ . _NB ___SB .
3 = 2 i
% : . .
0 0 oo
0 0.
0 0



APPENDIX B — MULTI-MODAL
TRANSPORTATION

44
344 Pleasant Street D C I



Route 62 Bedford VA Hospital - Alewife Station
Route 76 Hanscom/meoln Lab - AIeW|fe Station

Tl = 13

*SNOW ROUTE
During snow slerms or when slippery road condmons are present,
this route may be di d to an route below,

To view service updates or request T-Aleris sent via email or text
massage, visil www.mbia.com.

z

Route 62: Omits Service Road & Park Avenue. Use Stops on
Pleasant Street, Arlington or Massachusetts Avenue.
Route 76: No stops on Route 2 Service Road.
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Winter December 31, 2016 - March 24, 2017

62 Bedford VA Hospital-Alewife Station

76 Hanscom/Lincoln Lab-Alewife Sta.

Serving
Bedford Center

tional Heritage Museum
ttle Green

Informati



62 & 76 Weekday 62 & 76 Saturday
Inbound Outbound Inbound Qutbound
Leave Leave Anive Lv/Amive Armrive Leave Amive Arrive Arrive Arfive Leave Arrive Arrive Amive | Leave Artive Arrive Artive
VA Lincoln  Civil Air Lexingtan Alewife Alewife  Lexinglon Civil Air Lincoln VA VA Civil Alr  Lexington  Alewife | Alewife Lexinglon  Civil Air VA
Hospital Lab Terminal Center Station Station Center Terminat Lab Haspital Hospital Terminal  Center  Station | Station Center  Tenminal  Hospital
B G00A G07A 6224 G37A | B2bE47A  GOGA o e BOOA &19A 837A B52A| 7.00A 716A 7:20A  7:48A
62 b6:24A ... . 6:38 6:56 76 6:.05 6:20 6:34A . y . . . . ) .
g 9:10 9:29 947 1002 | 80D 818 8:3t 8:52
62 ... . . 6:50 7:13 62 6:10 629 .. . 6:45A . p g 5 5 B ) .
: 1020 10:39 10557 1112 | @10 928 9:41  10:02
76 ... 6:40 6:47 7:03 7:25 76 6:20 6:35 649 ... 11:30  11:49  12:07P 12:26P | 1020 1040 10:54 1117
62 e&s52 ... @ .. 711 7:36 62 6:40 658 ... .. 7:15 ! B . " 11j30 11j50 12:04,, 12:2.",
7% ... 7:00 7.08 7:26 7:48 76 7:00 7:156 7:29 : : g .
62 e e 7:30 7:58 62 7:10 720 ... 7:48
: ; 12:40P 12:59P  1:16P  1:34P(12:40P 1:00P 1:14P  1:36P .
62 720 .. .. 7:39 8:04 76 7:30 745 L. 7:59 : g ; : ; . : :
62 7:50 818 |62 745 808 .. .. gzs | 180 209 226 244 | 150 207 221 244 | NOService
76 .. 7:35 743 8:01 823 |76 800 818 9:34 300 319 336 353 | 300 ;M9 333 356 | gp Sunday
62 755 .. .. 8:14 833 | 62 815 8:37 e 8:55 400 419 4:35 454 | 400 418 4:30 4:52
7% .. 811 8:19 8:37 8:59 76 8:30 a48 .. 9:04 ... 5:00 5:19 5:34 5:50 5:00 5:18 5:30 5:52
62 832 ... ... 8:51 9:10 62 9:00 9:19 v 9:37 6:00 6:17 6:32 6:47 6:00 6:18 6:30 6:50
% .. 841 8:49 9:05 9:20 76 9:30 9:46 10:00 7:00 717 7:31 7:47 | 7:00 7:18 7:30 7:50
62 905 .. ... 9:23 9:42 62 9:55 10114 .. 10:32 8:00 8:18 B8:31 8:47
76 ... a1 918 9:33 0:48 | 76 10:30 1046 .. 11:00 b - To/from Bedford Center. Does NOT serve VA Hospital.
oo aGT 16T 10s as | movm e T wiw %2 | o-ToLexingion Center
62 1045 ... .. . 1105 125 | 621185 12:14p L .. fzap | T -Operatesbetween Five Forks and Alewie Station and does
% . 1111 1118 11:33 11:48 NOT serve Lincoln Lab or Hanscom Civil Air Terminal.
62 11:45 .. ... 12:05P  12:25P | 76 12:30P 12:46P  1:00P 1:10P ... R
62 12:55  1:14 o 1:33 NOTE: No Saturday service on Bedford Street
L2, om H2:1BRR12:18R e ol r -zl 210 -~ | between Lexington Center and Hartwell Avenue.
18 .. 1:32 147 |76 230  2:47 306 318 All Saturday service operates via Arlington Heights.
.......... 2:05 2:25 62 3:00 3:25 3:45
2:20 2:35 2:53 76 3:30 3:48 4:09 4:24 All buses are accessible to persons with disabilities
..... 3:05 3:26 62 3:45 4:10 4:33 ROUTE 76 NOTE:
3:23 3:38 3:58 76 4:05 4:25 4:46 500 ... .
4:08 4:20 62 40 435 e e 4:58 | For AM weekday outbound = b+ =] i (= R
4:33 4:48 5:11 76 4:40 4:59 5:16 5:28 service to Hanscom Civil Air T
4:53 519 | 62 4:50 5:14 - 5:35 n LoealBess Bus+Bis LR ;
505 ... 5:20 539 | 76 5105 528 545 557 ... Terminal, stay on bus at
----- . 5:23 5:50 62 ¢ 5:15 5:42 Lincoln Lab. In the PM the CharlieCard  $1.70  $1.70
""" - 5:47 s | 524590 56 810 | bus will serve Hanscom CharlieTicket  $2.00  $2.00
540 ... 5:55 6:14 76 5:35 5:58 6:12 )
.......... 6:11 6128 | 62 547  6:10 6:30 | then Lincoln Lab. Cash-on-Board  $2.00  $4.00
6:10 6:25 6:40 62 ¢ 5:59 6:21 Fal wal Rl Studente $0.85 $0.85
6:41 6:58 76 6:10 6:30 6:44 653 @ ... Senior/TAPs+  $0.85 $0.85 $1.10 $1.10
6:36 ... 6:47 701 | 62 &20 641 ... ... 701 | Route 62 & 76 VAUID PASSES: LinkPass ($84.50/mo.); Lucal Bus (S55/me.J; *Student UnkPass ($30.00/ma.:
62 6:44 N 7:00 717 76 6:45 7:05 7:19 7:28 B df d VA ;;%Evgor/LAP::;:Paulg Soémog;ans‘lie!(rz:ss:us,mmmumkr;",:ndbgalp;lsises.
Liay L
o g g [ L — o e
15 ... =3 7:4 g e owy H * Requires Student CharlleCard, available to students t rough participating
;g - ....!.;5 7:35 T7:46 8:00 gé !:g'g: g:gg --------------- I:iospltal olr . m:ﬂ:f:?;%%grh%azggﬁf, avallable to Medicare cardholders, senlors 65+,
7: 8:05 8:19 : : oty and persons with disabllities.
7% .. £8:05 .. 8:11 8:25 76 9:35 9:50 10:01 1010 ... : anSEEm
62b8:40 ... 8:50 9:04 Lincoln Lab- Winter 2017 Holidays
» - o January 2: see Sunday  January 16 & February 20: see Saturday
76 £9:05 ... 9:11 9:25 . . .
% 10445 o 1026  10-39 Route 76 indicated by shaded areas Alewife Station




schedule change

Route 67 Turkey Hill - Alewife Station 7 ® 7

Route 79 ArIington Heights - Alewife Station

Winter December 31, 2016 - March 24, 2017

67 Turkey Hill-AlewifeStation

79 Arlington Heights-AlewifeStation

Serving
Arlington High School

SNOW ROUTE
5- Ariingfon e
§ Resérvoir <

WEST MEDFORD %
P,
_56\ == ) wighSt

:';kARLINGTON
Gircle &

55
St &
& 3

porsh S
§
BELMONT *©
e Petore, o
$kSNOW ROUTE
During snow storms or when slippery road conditions are present,
this route may be di d to an all route described below.

To view service updales or request T-Alests sent via amail or fext
messags, visit www.mbta.com.

1

S CAMBRIDGE | (Dtersssteses” SmassDOT

/. BALEW |
5 o Informati
©Fie nforma
Express to/from Buirlif [ =S
PRI GD Ty o LS

Route €7: Omits Turkey Hilii Loop and Symmes Road. Flag
bus on Sunset Road at Forest Street or use stops on
\Summer Street.

S AN




67 Weekday 79 Weekday
Inbound Qutbound Inbound Outbound
Leave Arive Arrive Leave Arrive Arrive Leave Arrive Arrive Leave Amive Artive
Turkey Adington Alewife Alewife Arlington Turkey Arington Arlingtort Alewife Alewife Arlington Arlington
Hill Canter Station Station Center Hill Heights Center Station Station Center Heights
6:18A  6:25A 6:34A| 5:53A 6:00A 6:13A| 6:40A 6:46A 6:57A | 7:00A  7:08A  7:19A
6:52 6:59 7:10 6:26 6:33 6:46 7:00 7:06 717 7:20 7:28 7:39
7:25 7:34 7:48 6:59 7:08 7:19 7:20 7:26 7:41 7:45 7:53 8:04
7:52 8:01 8:15 7:26 7:33 7:47 7:45 7:52 8:08 8:10 8:18 8:29
8:19 8:28 8:43 7:53 8:00 8:14 8:10 8:17 8:33 8:35 8:43 8:54
8:46 8.53 9:05 8:23 8:30 8:42 8:35 8:42 8:58 2:00 9:08 9:19
9:10 8:17 9:27 8:47 8:54 9:06 9:00 9:05 2:15 9:50 9:57 10:06
10:00 10:07 10:17 9:37 9:44 9:56 9:25 9:30 9:40 |10:40 10:47 10:56
10:50 10:57 11:07 [10:27 10:34 10:46 10:15 10:20 10:30 {11:30 11:37 11:46
11:40 11:47 11:56 | 11:17 11:24 11:36 11:05 11:10 11:20
11:55 12:00N 12:10P
12:30P 12:37P 12:46P | 12:07P 12:14P 12:26P
1:20 1:27 1:36 |12:57 1:04 1:16 12:45P 12:50P 1:00P | 12:20P 12:27P 12:37P
2:10 2:17 2:26 1:42 1:49 2:01 1:35 1:40 1:50 1:10 1:17 1:27
3:00 3:07 3:16 2:32 2:41 2:54 2:25 2:30 2:42 2:00 2:07 2:17
3:50 3:57 4:06 3:22 3:31 3:44 |s 2:35 2:41 2:55 2:25 2:32 2:42
4:40 4:47 4:56 4:12 4:21 4:34 |s2:45 2:51 3:05 2:45 2:52 3:02
5:08 5:16 5:26 4:44 4:55 5:08 2:55 3:01 3:13 3:05 3:12 3:22
5:35 5:43 5:53 5:11 5:22 5:35 |s2:55 3:01 3:15 3:30 3:37 3:47
6:03 6:11 6:21 5:38 5:49 6:02 3:15 3:21 3:33 3:50 3:57 4:07
6:31 6:37 6:46 6:05 6:16 6:29 3:35 3:41 3:53 4:10 4:17 4:27
6:56 7:02 7:11 6:33 6:41 6:54 3:55 4:01 4:13 4:30 4:40 4:50
7:35 7:41 7:49 7:15 7:23 7:35 4:15 4:21 4:33 4:50 5:00 5:10
8:18 8:24 8:32 7:58 8:05 8:16 4:35 4:41 4:53 5:10 5:20 5:30
4:55 5:01 5:13 5:30 5:42 5:53
Servico Note: Ruic 7 e 0= i
Serves Symmes Road OUTBOUND ONLY. 5;05 6;1 1 G;Z3 6:30 6:41 6:50
6:35 6:41 6:53 7:00 7:11 7:20
7:25 7:29 7:38 7:45 7:51 7:58
8:05 8:09 8:18 8:30 8:36 8:43
8:50 8:54 9:03 9:10 9:16 9:23
9:30 9:34 9:43 9:50 9:56 10:03

Route 67

Turkey Hill-Alewife Station

s - Leaves from Massachusetts Avenue at Appleton Street and
does NOT run during school vacation

Route 79

Arlington Heights-Alewife Station

No service on weekends.

All buses are accessible to persons with disabilities

o e R @R

ocal Bus Bus + Bus "I'?r?r)}ft Eus.".:?i;:m
CharlieCard  $1.70  $1.70 $225  $2.25
CharlieTicket ~ $2.00  $2.00 $275  $4.75
Cashon-Board $2.00  $4.00 $2.75  $4.75
Students $0.85  $0.85 $1.10  $110
Senior/TAP++  $0.85  $0.85 $110  $1.10

VALID PASSES: LinkPass ($84.50/mo.}; Local Bus {$55/me.); *Student LinkPass {$30.00/mo.);
**Senior/TAP LinkPass (530/mo.); and express bus, commuter rall, and hoat passes.
FREE FARES: Children 11 and under ride free when accompanied by an adult; Blind
Access CharlleCard holders ride free and if using a guide, the gulde rides fres.
* Requires Student CharlieCard, available to students through participating
middle schools and high schools.
** Requires Sentor/TAP CharlleCard, avallable to MedIcare cardholders, seniors 65+,
and persons with disabliities.

Winter 2017 Holidays
January 2: see Sunday  January 16 & Fabruary 20: see Saturday



Route 62 Bedford VA Hospital - Alewife Station
Route 76 Hanscom/LlncoIn Lab - AIewufe Station
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' e
V. et /o ¢I¢SNOW ROUTE
T ) During snow storms or when slippery road conditions are present,
S this route may ba di dto an route describad below.
To view service updates or request T-Aleris sent via email or text
ge, visit bta.com.

Route §2: Omits Servlce Road & Park Avenue Use Stops an
Street, Arlington or M:
Route 76: No stops on Route 2 Service Road,
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Winter December 31, 2016 - March 24, 2017
62 Bedford VA Hospital-Alewife Station

76 Hanscom/Lincoln Lab-Alewife Sta.

Serving
Bedford Center

tional Heritage Museum
ttle Green




62 & 76 Weekday 62 & 76 Saturday
Inbound Outbound Inbound Qutbound
Leave Leave Arrive Lv/Arive Arrive Leave Armive Arrive Armive Arrive Leave Arrive Arrive Arrive | Leave Arrive Arrive Arrive
VA Lincoln  Civil Air Lexington Alewife Alewife  Lexington Civil Air Lincoln VA VA CiilAir  Lexington Alewife | Alewife  Lexinglon  Civil Air VA
Hospital Lab Terminal Center Station Station Center Terminal Lab Haspital Hospital ~Terminal  Center  Station | Station Center  Terminal  Hospital
76 ... 6:00A 6:07A  622A  &:37A | 62b547A  E03A ... .. . BODA 619A 837A B52A| 7:00A 7:46A 7:20A  7:48A
62b6:24A ... .. 6:38 6:56 76 6:.05 6:20 6:34A . : . . . ; ; .
. : 2:10 9:29 9:47 10:02 8:00 8:18 8:31 8:52
62 ... 6:50 7:13 62 6:10 6:29 6:45A ; . . . g . . .
3 : : : 10:20  10:39 10:57  11:12 | 910 928 941 10:02
76 .. 6:40 6:47 7:03 7:25 76 6:20 635 ... 6:49 ; : . y y ; : .
: g - : : 11:30 11:49  12:07P 12:26P |10:20 10:40  10:54  11:17
62 652 .. ... 711 7.36 62 6:40 659 ... .. 7:15 1130 1150  12:04P 12:27p
7613, 7:00 7.08 7:26 7:48 76 7:00 71670 @ 7:29 . i ) -
62 .. .. 7:30 7:58 62 7:10 729 L. 7:48
: : ; 12:40P  12:59P 1:16P  1:34P [ 12:40P 1:00P 1:14P  1:36P -
62 720 .. ... g : 76 7:30 745 ... g
82 720 .......... ?z:gg g:?; 62 7:45 s:gg ..... 759 gas | 180 209 226 244 | 150 2007 221 244 | NOService
76 .. 795 743 8:01 823 |76 800 818 8:34 300 &:19 336 3E3 | 300 X193 A6 | gn Sunday
62 755 ... ... 8:14 8:39 62 8:15 837 . 8:55 4:00 4:19 4:35 4:54 4:00 4:18 4:30 4:52
76R10 811 819 8:37 8:59 76 830 8:48 9:04 5:00 519 5:34 5:50 5:00 5:18 5:30 5:52
62 832 ... .. 8:51 9:10 62 9:00 819 .. 9:37 6:00 617 632 647 | 6:00 618  6:30 6:50
76 ... 8:41 8:49 9:05 9:20 76 0:30 946 .. 10000 ... 7:00 7:17 7:31 747 7:00 7:18 7:30 7:50
62 9:05 = 9:23 9:42 62 955  10:14 - e 10:32 8:00 8:18 8:31 8:47
76 ... 911 9:18 9:33 9:48 76 10530 10:48 11:00 b - To/from Bedford Center. Does NOT serve VA Hospital.
sg 9:45 e 1 113-3; ‘1%5‘; Sg 1?:33 }::lg """ g fi:52 ¢ - To Lexington Center
62 1045 .. ... 11:05  11:25 | 62 11555 12:114P o o 12:32P f - Operates between Five Forks and Alewfe Station and does
76 ... 11:11 11:18 11-:33 11:48 NOT serve Lincoln Lab or Hanscom Civil Air Terminal.
62 11:45 .. 12:05P 12:25P 76 12:30P 12:46P 1:00P 1:10P .
62 12:55 1114 .. . 1:33 | NOTE: No Saturday service on Bedford Street
76 ... 12:11P  12:18P 12:33P 12:47Pp 76 1330 1:46 2:00 210885 .o between Lex]ngton Center and Hartwe"Avenue
62 12:45p ... p— 1:05 1:25 62 1:55 215 ... 2:36 : X i .
76 .. 118 ... 1:32 1:47 | 76 230  2:47 3:06 3:18 All Saturday service operates via Arlington Heights.
62 1:45 ... ... 2:05 2:25 62 3:00 3:25 3:45
76 ... 2:20 2:35 2:53 76  3:30 3:48 4:09 424 . All buses are accessible to persons with disabilities
62 2:45 sl el 3:05 3:26 62 3:45 410 ... . 4:33 .
76 . 3:38 358 | 76 4:05 425  4:48 5:00 . | ROUTE 76 NOTE:
62 350 @ ... ... 4:08 4:209 62 4:10 435 e 4:58 | For AM weekday outbound = -+ ) = =y}
76 s oo 4.:48 511 76 4:40 4:59 5:16 5:28 gz service to Hanscom Civil Air o
62 4:35 — 4:53 5:19 62 4:50 5:14 5:35 - Fare LocalBus Bus+Bus Ropd
76 v 505 5:20 538 | 76 5:05  6:28 545 557 ... Terminal, stay on bus at Transil
62 505 .. 5:23 5:50 | 62¢515  5:42 - e e Lincoln Lab. Inthe PMthe  CharlieCard  $1.70  $1.70  $2.25
[ T— ol T o s S, 610 | hus will serve Hanscom CharlieTicket  $2.00  $200  $275
62 555 s e 6:11 6:28 | 62 547 10 g:30 | then Lincoln Lab. Cashon-Board $2.00  $4.00  $275
7% ... 6:10 6:25 6:40 62 ¢ 5:59 6:21 . Student+ $0.85 3085 $110
62 625 @ ... ... 6:41 6:58 76 6:10 6:30 6:44 6:53 Senior/TAP=+ $0.85 $0.85 $1.10  $1.10
76 . 6:36 ... 6:47 70 62 €20 B4 .. . 7:01 Route 62 & 76 VALID PASSES: LinkPass ($84.50/mo.); Local Bus ($55/ma.); *Student UnkPass (§30.00/ma.);
62 G:44 ... ... 7:00 7:17 76 6:45 7:05 719 728 ... Bedf: d VA +Senior/TAP LinkPass (530/ma.); and express bus, commuter rail, and boat passes.
O i — = = S L
g T 7:3 7:43 B 93 o H © Requires Student CharlieCard, avallable to students through participating
76 .. 7:35 7:46 8:00 | 62b805 823 .. .. .. Hospital or = Requies Somir AP Chpshocrs, avalabe to Medlcare cardhaiders, seniors 65,
62 b 7:55 8:05 a:19 76 18:35 8:53 ] TR Hanscom/ and persons with disabilities.
7% ... £8:05 ... 8:11 8:25 76 9:35 9:50 10:01 10:10 L .
620840 ... o 8:50 9:04 Lincoln Lab- Winter 2017 Holldays
% .. £9:05 = 9:11 9:25 . . January 2: see Sunday  January 18 & February 20: see Saturday
% 10415 o 10080 1911550 Route 76 indicated by shaded areas Alewife Station




Route 78 Arimont Village - Harvard Station
Route 84 Arimont Village - Alewife Station

ﬂ ................ D /Arlington &Jy
’ + _Heights

To viaw servica updatas or request T-Aleris sent via amail or text
message, visit wwwv.mbta.com.
Route 78: Arlington Heights trips omit Park Avenue. Use
stops on Pleasant Street or Massachusetts Avenue.
Arimont Village trips omit Park Circle. Use stops on
kWu::huselt Avenue.
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Winter December 31, 2016 - March 24, 2017
78 Arimont Village-Harvard Station

84 Arimont Village-Alewife Station

Serving
Park Circle

Massachusetis Bay g9
Transportation Authority s



78 Weekday 78 Saturday 84 Weekday
Inbound Quthound inbound Outbound Inbound Outbound
Leave Leave
Harvard Harvard
Leave Arrive Arrive Station Arrive Arrive Leave Arive Afrive Stalion Armive Arrive Leave Artive Arrive Leave Arrive Arrive
Arimont Pleasant Harvard Upper Pleasant Arlmont Arimont Pleasant Harvard Upper Pleasant Arlmont Arimont Pleasant Alewife Alewife Pleasant Arlmont
Village Street Station Busway Street Village Village Street Stalion Busway Strest Village Village Strest Station Station Street Village
5:42A 5:50A 6:06A | 5:55A 6:10A 6:22A 7:00A 7:06A 7:23A 6:2;A 6:38A 6:51A B:ﬁA g:SSA G:g'i'A ;:giA ;:OBA ;:EA
6:07 6:15 6:31 6:20 6:35 6:47 8:00 8:06 8:23 7:2 7:38 7:51 7: 24 7: g :38 K
6:32 6:40 7:02 |b&4s5 7:01 7:07 9:00 9:06 9:23 8:27 8:38 8:51 7:44 7:54 8:01 8.04 8:08 8:12
: . : ; ) : 10:00  10:06  10:23 | 9:30 9:41 9:54 | 814 8:24 8:31 | 8:34 8:37 8:41
6:57 7:05 727 |b7:10 7:26 733 | 11:00  11:06 11:23 | 10:30  10:41 10:54 8:44 8:54 9:00
a7:.15 722 748 |b7:35 7:54 B:02 11:30 11:42 11:55 S
a7:34 7:41 8:06 |b8:00 8:19 8:27 4:10P 4:16P 4:21P | 3:58P 4:02 4:08P
: . X : iy . 1:00 1:07 1:25 1:30 1:43 1:56 §:20 5:27 5:33 | 5:07 5:11 5:17
agi2 8:18 8:48 9:00 9:17 9:28 2:00 2:07 2:25 2:30 2:43 2:56 5:37 5:45 5:51 | 5:24 5:28 5:35
a8:37 8:43 9:07 9:35 9:52 10:03 3:00 3:07 3:25 3:30 3:43 3:57 5:54 6:03 6:07 5:41 5:45 5:52
9:02 g:10 9:28 10:10 10:27 10:38 4:00 4:07 4:25 4:30 4:43 4:57 6:47 6:55 6:58 5:58 6:02 6:08
. . . : . . 5:00 5:06 5:24 5:30 5:43 5:57 6:20 6:24 6:31
9:35 9:43 10:02 10:45 11:02 11:13 . N . ; n N . . .
6:00 6:06 6:24 6:30 6:43 6:57 6:35 6:39 6:46
10:10 10:17 10:37 11:20 11:37 11:48 7:05 7:11 7:29 7:35 7:48 8:02 .
10:45  10:52 1112 | 14:55 12:13P  12:26P | 8:05 8:11 8:29 | 8:35 8:48 9:02 No Route 84 service on weekends.
11:20 11:27 11:47 9:05 9:11 9:29 9:35 9:47 10:01 . A X
. i . 10:05  10:11 10:27 | 10:35  10:47  11:01 NOTE: Buses arrive at Park Circle approximately
155 12:02P  12:22P 1:05 1111 11:25 |11:35 1145  11:58 X . ]
12:30P  12:49P  1:02P | 12:05A 12:11A  1225A | 12:35A 12:45A 12:58a | 4 Minutes after leaving Arimont Village
12:30P  12:37P  12:57P 1:05 1:24 1:37 R te 78 & 84
1:05 1:12 1:32 | 1:40 1:59 212 | 78 Sunday oute
1:40 1:47 2:07 | 2:15 2:34 aun f ":"’“"" R uHanvarg  Outhound = Arlmont Village-Harvard Station or
2:15 2:22 2:42 2:50 3:09 3:22 cave mive mive tion mmive ve - .
i Pl Harvard d
250 257 318 | 325 342 355 | Viegs  Svesl  Smion | ooie,  emsan  Admon Alewife Station _
3:25 3:33 3:54 |b4:00 4:23 4:36 6:40A 647A 7:00A 610A 6:21A 6-32A All buses are accessible to persons with disabilities
4:05 4:13 4:34 | b4:25 4:48 5:01 7:40 7:47 8:00 7:10 7:22 7:33
a4:40 4:45 5:04 |b4:50 5:13 5:26 8:40 8:48 9:02 8:10 8:22 8:33 Q g i g E Q e E
a5:05 5:10 5:29 |b5:15 5:38 5:51 9:40 9:47 10:04 9:10 9:22 9:33 .
asis0 535 554 |b540 603 e | 1040 1047 1104 ) 10:10 s = LocstBus [Bis s Bus | yoans
as5:55 6:00 6:19 b 6:05 6:28 6:41 ' ) ’ ' | ’ CharlieCard  $1.70  $1.70  §$225  $225
gﬂ 1 6:17 6:33 6:30 6:47 7:00 13:4DP 12:48P  1:05P | 12:10P  12:24P  12:35P CharlieTicket ~ $2.00  $2,00 $275  $47§
a6:20 6:25 6:44 6:55 7:10 7:22 :40 1:48 2:05 1:10 1:24 1:35 Cash-on-Board  $2.00 $4.00 $2.75 $4.75
6:35 6:41 6:57 7:25 7:39 7:51 2:40 2:47 3:04 2:10 2:24 2:35 Students $0.85  $0.85 $1.10 ° $1.10
a 6:45 6:50 7:09 7:55 8:09 8:21 3:40 3:47 4:04 3:10 3:24 3:35 a . - . - .
N y g - * - 4:40 4:47 5:04 4:10 4:25 4:37 Senior/TAP+  $0.85 $0.85 $1.10 $1.10
7:10 7:16 7:33 8:30 8:44 8:56 5:40 5:47 6:02 5:10 5:25 5:37 VALID PASSES: LinkPass ($84.50/mo.J; Lacal Bus (S55/mo.); *Student LinkPass {530.00/mo.J;
8:05 81 8:26 | 9:30 9:44 9:56 | :40 6:47 7:02 6:10 6:23 6:35 FREE FARES:Chien 15 e oo e e commiter ral and boatpasce.
9:05 o:11 9:26 | 10:30  10:44  10:56 | 7:40 7:46 8:00 7:10 7:23 7:35 Acgss ChanleCand holdes e (e an fuing a gude, the guide des 1.
10:05  10:11 10:26 | 11:30  11:44  11:56 8:40 8:46 9:00 8:10 8:23 8:35 il schaols and hlgh schaols.
9:40 9:47 10:00 9:10 9:23 9:35 ** Requires Senlor/TAP CharlieCard, available to Medlicare cardholders, seniors 65+,
11:05  11:11  11:26 | 12:30A  12:44A 12:56A | & : ; : : : nd persons wih dkabinics.
12:05A  12:11A  12:94A 10:40 10:47 11:00 10:10 10:23 10:35
’ - - 11:40 11:47 12:00M | 11:10 11:23 11:34
a-From Arlington Heights, does NOT serve Arlmont Village | 12:40A  12:46A  12:57A | 12:110A  12:22A  12:34A Winter 2017 Holidays

b-To Arlington Heights, does NOT serve Arimont Village

Harvard Station: buses depart from the upper busway.

January 2: see Sunday  January 18 & February 20: see Saturday



Route 78 Arimont Village - Harvard Station

Route 84 Arlmont Village - Alewife Station
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During snow storms or when slippery road conditions are presant,
Lhis route may be di toan roule described balow.
To view service updates or request T-Aleris sent via email or text
massage, visit www.mbla.com.
Route 78: Arlington Helghts trips omit Park Avenue, Use
stops on Pl Street or M
Arimont Village trips omit Park Circle. Use stops on
kWachuutt Avenue,
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Winter December 31, 2016 - March 24, 2017
78 Arlmont Village-Harvard Station
84 Arlmont Village-Alewife Station

Serving
Park Circle

) Massachusetts Bay ¢
Transportation Authority

| 2SS L |
Informati



78 Weekday 78 Saturday 84 Weekday
Inbound Outbound Inbound Outbound Inbound Qutbound
L
Horvard Hanver _ _
Leave Arrive Amive Station Arrive Amive Leave Arrive Arive Station Arrive Arrive Leave Arrive Arnv_e Lea\fe Arrive Arrive
Arimont Pleasant Harvard Upper Pleasant Arimont Arimont Pleasant Harvard Upper Pleasant Arlmont Arimont Pleasant Alewifa Alewife Pleasant Arment
Village Straet Station Busway Street Village Village Street Statian Busway Street Village Village Street Station Station Strest Village
5:42A  5:50A  B:06A| 5:555A  6:10A 6:22A | 7:00A 7:36A 7:ng §,:2;A g:ggA g:g}A g:ﬁA g:giA g:g:A ;:giA ;:ggA ;:1 %A
. . - . . . 8:00 8:06 8:2 2 g s : : g . : :
6107 6215 6Z31 6120 6135 6347 9:00 9:06 9:23 8:27 2:38 8:51 7:44 7:54 8:01 8:04 8:08 8:12
632 6:40 702 |b6:4S 7:01 707 | 1000 1008  10:23 | 9:30 9:41 954 | 814 8:24 831 | 834 8:37 841
6:57 7:05 727 | b7:10 7:26 7:33 11:00 11:06 11:23 | 10:30 10:41 10:54 8:44 8:54 9:00
a7:15 7:22 7:48 |b7:35 7:54 8:02 11:30 11:42 11:55 410p T e ———
34 g g b 8:0 8: 27 : 116 2 : E :
: ;23 Z.g; g.g? g-zg 8.12 2.56 12:00N  12:07P  12:25P [ 12:30P 12:42P 12:55P | 4:45 4:53 4:59 | 4:33 4:37 4:43
i : : . ) ’ 1:00 1:07 1:25 1:30 1:43 1:56 5:20 5:27 5:33 5:07 5:11 5:17
agn2 8:18 8:48 9:00 9:17 9:28 2:00 2:07 2:25 2:30 2:43 2:56 5:37 5:45 5:51 | 5:24 5:28 5:35
a 8:37 8:43 9:07 9:35 9:52 10:03 3:00 3:07 3:22 3:30 3:43 gg;l 5:2; G:gg 2:27 ggg ggg ggg
: : . 10: . R :00 4:07 4:2! 4:30 143 5 6: 6: :58 5 5 H
9.02 9.10 9.28 0.10 10.27 10.38 5:00 5:06 5:24 5:30 5:43 5:57 6:20 6:24 6:31
9:35 943 10:02 } 10:45  11:02  11:13 6:00 6:06 6:24 | 6:30 6:43 6:57 635 639 6:46
10:10 10:17 10:37 11:20 11:37 11:48 7:05 7:11 7:29 7:35 7:48 8:02 )
10:45  10:52  11:12 | 11:55 12:13P  12:26P | 805 8:11 8:29 | 8:35 8:48 9:02 No Route 84 service on weekends.
11:20 11:27 11:47 9:05 9:11 9:29 9:35 9:47 10:01 . B .
: ; . 10:05  10:11 10:27 | 10:35  10:47  11:01 NOTE: Buses arrive at Park Circle approximately
1SS 12028 1222 1FeS MM 1125 1135 1145 11:58 |, minutes after leaving Arlmont Village
12:30P 12:49P  1:02P | 121054  12:11A  12:25A | 12:35A 1245A  12.88A g g
12:30P  12:37P  12:57P| 1:05 1:24 1:37 Route 78 & 84
1:05 1112 1:32 | 1:40 1:50 212 | 78 Sunday oute
1:40 1:47 2:07 | 2:15 2:34 247 | "2’“"" LutHarvars °':”°“"" R Arlmont Village-Harvard Station or
2:15 2:22 2:42 2:50 3:09 3:22 eave rive Arrive ation mive mve . .
Ul Pl H: Arl
250 257 318 | 325 342 355 | Visg  Sve  mwe | o, Femen  Afmon Alewife Station -
3:25 3:33 3:54 |ba4:00 4:23 4:36 6:40A 647A 7:00A 6:10A 6:21A 6:32A All buses are accessible to persons with disabilities
4:05 4:13 4:34 | b4:25 4:48 5:01 7:40 7:47 8:00 7:10 792 7:33
a 4:40 4:45 5:04 |b4:50 5:13 5:26 8:40 8:48 9:02 8:10 8:22 8:33 (== = R (=]
a5:05  5:10 5:29 (b5:15 5:38  5:51 | 940 947 10:04 9:10 9:22 9:33 P Rapid  Bus + Rapid
a5:30 5:35 5:54 |b5:40 6:03 6:16 }g’;ﬁg ]?52; };Eggp }?;]g }?gg ]?;gi Fare LocakBus L Busehus L1 et L T
a 5:56 6:00 6:19 | b6:05 6:28 6:41 ’ ’ ) ) ’ ) ChatieCard  $1.70  $1.70 $225  $2.25
6:11 6:17 6:33 6:30 6:47 7:00  f12:40P 12:48P  1:05P | 12:10P 12:2aP  12:35p CharlieTicket $200  $200 $275  $4.75
a6:20 6:25 6:44 6:55 7:10 7:22 1:40 1:48 2:05 1:10 1:24 1:35 Cash-on-Board  $2.00 4.00 75 75
6:35 6:41 6:57 | 7:25 7:39 7:51 2:40 2:47 3:04 2:10 2:24 2:35 gt:d;,T.Boa :0 a5 :0 85 :f 10 :'11 10
a6:45 6:50 7:09 7:55 8:09 8:21 3:40 3:47 4:04 3:10 3:24 3:35 . > - - -
. ; ' . . : 4:40 4:47 5:04 4:10 4:25 4:37 Senior/TAP++  $0.85  $0.85 $1.10  $1.10
7:10 7:16 7:33 8:30 8:44 8:56 5:40 5:47 6:02 5:10 §:25 5:37 YLD PASSES: inkbase 584.50/ma.; Lo Bus (55 mo.; “Student UnkPass £30,00/mo.
s e vE wm o we we | e G 2 | ef e e | GEENNEmmsmen
: 9: 9:2 0:30 0:4 0:56 : : : 3 123 d  Resires Student CharieCordy poamoble s dide, the gukle rides free.
10:05  10:11  10:26 | 11:30 1144  11:56 | 8:40 846 800 | 810 823 835 R e e e gy 1Y
., . . . o - es o ard, available ta olders, senlors 65+,
1:05 1111 11:26 | 12:30A  1244A  1256A | 240 9:47  10:00 | 910 923  9:35 sndpeion v daibs
; 10:40 10:47  11:00 10:10 10:23 10:35
12:08A  12:11A 12:24A 11:40  11:47  12:00M | 11:40  11:23  11:34
a-From Arlington Heights, does NOT serve Arimont Village | 12:40A  12:46A  12357A | 12110A 120224  12:34A Nintena017 liohuaya

b-To Arlington Heights, does NOT serve Arlmont Village

Harvard Station: buses depart from the upper busway.

January 2; see Sunday

January 16 & Febryary 20: see Saturday
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Count Station 4798

Concord Turnpike Westbound

Year 2010-2012
[ Jan [ Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dpec |
64970 68755 72584 74766 79351 78867 72373 72956 75363 77253 73963 70071
73439 Monthly Avg.
Mar. Avg. 72584
Total Avg. 73439 0.9884 0.0116

(Plus 1.16%)



APPENDIX D — TRIP GENERATION

46
344 Pleasant Street D C l



N - ™

... e / _."_ "
%/ U.S. Census Bureau

AMERICAN

FactFinder ( ,,)\

S0801 COMMUTING CHARACTERISTICS BY SEX

2010-2014 American Community Survey 5-Year Estimates

Supporting documentation on code lists, subject definitions, data accuracy, and stafistical testing can be found on the American Community Survey
website in the Data and Documentation section.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the American Community
Survey website in the Methodology section.

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is the Census Bureau's Population
Estimates Program that produces and disseminates the official estimates of the population for the nation, states, counties, cities and towns and
estimates of housing units for states and counties.

{

Subject I - AB,elmgn/t“(j?pP, Magsagbgs_e}ts
! Lo JTotal o Male T Fomale |
i | . Estimate Marginof Emor  Estimate Margin of Eror Estimate |
12864 418 6493 w299 6071

Workers 16 years and over

MEANS OF TRANSFORTATION TO WORK I < :

Car truck,orvan B L T08% 2.5 697% +-3.3 72.1%

' Drovealone 7 63.2% +-2.6  628% +-34 63.6%

Capoded " 77 e T8% +1.7 68% 47 8%

 In2-person carpool " " S 83% 414 53% 413 73%
1 3-person carpool L 08% +-0.6 09% w07 0.8%

T R R S Y o wer T os
! Workers per car, truck, or van ; L108 4001 108 4002 1.07 -

"PJBﬁE;ifén‘sﬁoﬁéti'on'"(’éiaﬁ&ingi'ta')'(icaf:) h 14.7% +-1.9 O 148% +2.4 14.5%

A - 23% 19%  +08 27%
[Boyee o , L6 24% 08 0.7%
 Taxicab, motorcycle, or other means | 1.4% 1.6% +1.2 1.2%
Workedathome ] 92% S 97% 419 8.7%
e R e kL. d W i ) =
PLACEOFWORK ~— 7777 W7 T s s R e ﬁf

Worked in state of residence = o ee4% 403 99,2% +0.5 99.7%
| Workedincounty of residence ~ T T gggu T ype T 674% +32  706%
. Worked outside couniy of residence C305% 42 F T 3
Worked outside state of residence

308% 23 318% 434 29.1%
0.6% +0.3 08% _ +05 0.3%

Livinginaplace =~ 100.0% +-0.3 100.0% +-05 100.0%
Worked in place of residence 20.6% +-23 189% #31 22.5%
" Worked outside place of residence 794% +#23 T g% T 434 77.5%
Not living in a place ' 0.0% 03  00% T 405 0.0%

i

Living in 12 selected states ~ +-03 100.0% +H-0.5 100.0%

" Worked in Vn"ifﬁbféi'vi’l'dii}i;iori of*r’eﬁéident:é’ o +#23 189% +-3.1 - 225%
" Worked outside minor civil division of residen;ie  H23 81.1% +-3.1 77.5%
fii\ljbﬂtfii’\iiﬁﬁi'h 12 selected states T C+H03 - 0.0% H#05  0.0%

Workers 16 years and over who did not work at home ~ | 11,402 ' +/-396 T 5862 #4203 5540

JE LEAVING HOME TO GO TO WORK 1 - o
2:00am. t04:59am. T T % ,,@(-40;5 _ " 1.0% w08 T T os%

500am.to5:29am 1.3% 0.7 1.8% +-1.0 0.7%
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Subjct Belmont COP, Massachusets
Total __ Male - Female ol

R ) Estimate Margm of Error T_ Wé‘.st'imatew ] Margin qf%Error o Estlmate
" 5:30am.to 5:59 am. _13% +-06 21% A0 05%

6:00 a.m. to 6:29 a.m. i 6% i +/1 3 0% +H20  40%

~ 6:30am.ob59am. T s +08 5.0% w12 46% .
7:00am.to 7:29 am. 165% 17 q8e% . w26 142%
T P L 1% wial ek #27 161%

Cswamwsasam T TN ek war L tere [ was 286
"~ aDam. o850 am. T e +/17 I +/2o T 122%
_ S00am.tof159pm. — o 222% 425 183%. 430 ___ 263%

1 T o _j

TRAVELTIME TOWORK T T i ] e
LessthaniOmintes —— ~ T T ey T T 44 "_ T s% w21 _ T 10%
10 to 14 minutes e e o o 0L

15'to 19 minutes
20 to 24 minutes

2510 29 minutes
30to 34 minutes
3510 44 minutes

45 to 59 minutes
* 60 or more minutes

' Mean travel time to work (minutes) HAd 29 0. A2 26.1
i e _ I SO

VEHICLES AVAILABLE

“Workers 16 years and over |n households T +/-420 6490 +£299 8,070
| Novehicle available h +#06 08%  +-06 1.4%

Tvehicleavallable ~—— T T T T gspy T 427 T 243% +31  26.3% .
* 2vehicles available ~ T s2a% . w37 sae% +-3.8 52.2%

" 3ormore vehicles available  213% +32 22.4% +34  201%

PERCENT IMPUTED r
Means of transportatlon towork 51% ) 0 L(XW)H B
 Private vehicle occupancy o T 64% o® © ™ ‘ (LR
Place of work T 6.5% N R I -
Time leaving home togotowork T~ 12.6% ) ) . [0 TR ¢
Travel time to work 6.9% x) x) X *x

" Vehicles available 0.7% T ) ) ) X
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Subject " Belmont CDP,
Massachusetts

i

!

Female
Margm of Error |
Workers 16 years and over T +-309 ‘
,MEANS OF TRANSPORTATIONTOWORK — ~ "~ "~ ™'~
* truck, or van T +I31
rove alone ST _,,____- o +- 3{
Carpooled T "_4_ B :__ h

‘in 2-person carpool

= S 0 S S

in 3-person carpool

| docmeiepenancapedl " | _ . os]
" Workers per car, truck, or van 4002
" Public transportatlbn ’(éxcludlng ta)ﬂcab) e H25

Waiked B N (e - ) |
Blcycle T i . Ho5.

' Taxicab, motorcycle, or other means . +09

‘“Workedalhome N ) L HaT

PLACE ‘OF WORK ™
Worked in state of residence
Worked in county ‘of residence
" ‘Worked outside cbunty of resxdence T
Worked outsnde state of resndence ”

Living in aplace

Worked in place of residence ~ ; +-2.9
Worked outside place of residence T T e
Not Ilvmg ina place S +-0.6
Living in 12 selected states 7 +-0.6
- Worked in minor civil division of residence +-29
““rked outside minor civil division of residence T 429
iving in 12 selected states 406

Workers 16 years and over who did notwork athome ~  4£.305 .

TIME LEAVING HOMETOGOTOWORK ~~ ~ " """
12:00 a.m. to 4:59 a.m. T +/-06
500am.to5:29am. 1 +-06

5:30 a.m. to 5:59 a.m. - | +/-05

'6:00 a.m. t06:29 a.m. ‘ +I-15

6:30 a.m. to 6:59 a.m. ' +1. 2
7:00 a.m. to 7:29 a.m. + 2. 4
7:30 a.m. to 7:59 am. +)- 2 5
8:00 a.m. to 8:29 am. +-36
'8:30 a.m. to 8:59 a.m, +- 2 5
9:00 am. to 11:59 p.m. r +- 3 4

TRAVEL TIMETOWORK ~

Less than 10 minutes = ™ 4/22 ’
10 to 14 minutes ’ +-2, 3
" 150 19 minutes w21
* 20 10 24 minutes +25
2510 29 minutes ez

30 to 34 minutes 5 _ +-28

350 44 minutes _ HAT
45t0 59 minutes T 77 421
60 or more minutes +1. e
antravel ime to work (minutes) T +15

VEHICLES AVAILABLE
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Subject " Belmont CDP,

;. Massachusetts
. Fomale
e Margin of Error
Workers 16 years and over in households : +-310
' No vehicle available P 409
" 1 vehicle available . +-3.3
{2 vehicles available ol a4
" 3ormore vehicles availabe 7 +/-3.8
PERCENT IMPUTED 7777
' Means of fransportation to work TN T T
 Private vehicle occupancy T T T o
Place of work ! X)
Time leaving home to gotowork " T T T ()
Travel time to work : X

 Vehicles available

Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from sampling variability is
represented through the use of a margin of error. The value shown here is the 90 percent margin of error. The margin of error can be interpreted
roughly as providing a 90 percent probability that the interval defined by the estimate minus the margin of error and the estimate plus the margin of
error (the lower and upper confidence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see Accuracy of the Data). The effect of nonsampling error is not represented in these
tables.

The 12 selected states are Connecticut, Maine, Massachusetts, Michigan, Minnesota, New Hampshire, New Jersey, New York, Pennsylvania, Rhode
Island, Vermont, and Wisconsin.

Workers include members of the Armed Forces and civilians who were at work last week.

While the 2010-2014 American Community Survey (ACS) data generally reflect the February 2013 Office of Management and Budget (OMB)
definitions of metropolitan and micropolitan statistical areas; in certain instances the names, codes, and boundaries of the principal cities shown in
ACS tables may differ from the OMB definitions due to differences in the effective dates of the geographic entities.

Estimates of urban and rural population, housing units, and characteristics reflect boundaries of urban areas defined based on Census 2010 data. As
aresult, data for urban and rural areas from the ACS do not necessarily reflect the resuits of ongoing urbanization.

Source: U.S. Census Bureau, 2010-2014 American Community Survey 5-Year Estimates

Explanation of Symboals:

1. An "* entry in the margin of error column indicates that either no sample observations or too few sample observations were available to
compute a standard error and thus the margin of errar. A statistical test is not appropriate.

2. An ' entry in the estimate column indicates that either no sample observations or too few sample observations were available to compute an
estimate, or a ratio of medians cannot be calculated because one or both of the median estimates falls in the lowest interval or upper interval of an
open-ended distribution.

3. An - following a median estimate means the median falls in the lowest interval of an open-ended distribution.

4. An'+ following a median estimate means the median falls in the upper interval of an open-ended distribution.

5. An** entry in the margin of error column indicates that the median falls in the lowest interval or upper interval of an open-ended distribution. A
statistical test is not appropriate.

6. An'**** entry in the margin of error column indicates that the estimate is controlled. A statistical test for sampling variability is not appropriate.

7. An'N' entry in the estimate and margin of error columns indicates that data for this geographic area cannot be displayed because the number of
sample cases is too small.

8. An '(X)' means that the estimate is not applicable or not available.
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Design Consultants, Inc.

January 2017

344 Pleasant Street Belmont, MA

Preliminary Trip Generation Calculations

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

MEANS OF TRANSPORTATION TO WORK
Car, truck, or van 70.8%
Drove alone 63.2%|
Carpooled: 7.6%|
In 2-person carpool 6.3%
In 3-person carpool 0.8%
In 4 person carpool 0.5%
Public transportation (excluding taxicab) 14.7%)
Bicycle 1.6%
Walked 2.3%
Other means 1.4%
Worked at home 9.2%

Average Vehicle Occupancy (AVO)

# Occupants Weight muit. By Product
Drove Alone 0.632 1 0.632
Carpool (2) 0.063 2 0.126
Carpool (3) 0.008 3 0.024
Carpool (4) 0.005 4 0.02
Sums 0.708 0.802
AVO (Sum of Products/Sum of Weights) 1.1
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Moving Massachuserts Farw.mD O T

el 2 Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Belmont COUNT DATE : Mar-16

DISTRICT : 4 UNsiGNALIZED: [ |  sienauzep: [ x|

~ INTERSECTION DATA ~

MAJOR STREET : Pleasant Street

MINOR STREET(S) : Brighton Street

INTERSECTION North
DIAGRAM
(Label Approaches)
<
&
%
[~
!
®,
PEAK HOUR VOLUMES
. Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NEB SWB NWB SEB Approach
. Volume
PEAK HOURLY
VOLUMES (PM) : 474 918 458 52 1,902
. _ INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.090 APPROACH VOLUME - 21,133
#OF AVERAGE # OF
TOTAL # OF CRASHES : 12 _ 3 CRASHES PER YEAR (|  4.00
YEARS : A):
CRASH RATE CALCULATION : 0.52 RATE = “‘('\}"3"3‘22‘;‘”
Comments :

Project Title & Date: 344 Pleasant Street




MaunyM rssIchusens FOrward, ﬁ 0 T

e @ Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Belmont COUNT DATE : Mar-16

DISTRICT : 4 UNSIGNALIZED: [ | siGNALZED: [ x|

~ INTERSECTION DATA ~

MAJOR STREET : Pleasant Street
MINOR STREET(S) : Lake Street
Frontage Road

INTERSECTION North
DIAGRAM
(Label Approaches)

PEAK HOUR VOLUMES
. Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NEB SWB NWB SEB Approsch
Volume
PEAK HOURLY
GGRUME SRS 681 1,043 136 942 2,802
o _ INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR : 0.090 e o L el 31,133
o AVERAGE # OF
TOTAL # OF CRASHES :| 16 _ 3 |crRASHESPERYEAR(| 5.3
YEARS : e
CRASH RATE CALCULATION : 0.47 RATE = SR
Comments :

Project Title & Date: 344 Pleasant Street




7iassDOT
e o Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Belmont COUNT DATE : Mar-16

DISTRICT : 4 UNSIGNALIZED: | |  sieNALzED: [ x|

~ INTERSECTION DATA ~

MAJOR STREET : Brighton Street
MINOR STREET(S) : Cross Street

i)

INTERSECTION North
DIAGRAM
(Label Approaches)

PEAK HOUR VOLUMES
. Total Peak
APPROACH : 1 2 3 4 5 Hourly
DIRECTION : NEB SWB NWB SEB Approach
Volume
PEAK HOUR"Y.V OLUMES 323 270 915 537 2,045
(PM) :
o i INTERSECTION ADT (V) = TOTAL DAILY
" IFG GO 0.030 APPROACH VOLUME : 22,722
#OF AVERAGE # OF
TOTAL # OF CRASHES : 2 _ 3 CRASHES PER YEAR (|  0.67
YEARS : A
CRASH RATE CALCULATION : 0.08 RATE = (“('\}'903%2‘;0)
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/08/2017
il N T S B O A S

Lane Group SEL SET SER NWL NWF NWR NEL NET NER SWL SWT SWR

Lane Configurations & ) i e 5 b

Traffic Volume (vph) 20 13 8 43 1 261 3 346 2 376 607 12

Future Volume (vph) 20 13 8 43 11 261 3 346 2 376 607 12

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

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 0 1 0

Taper Length (ff) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 100

Frt 0.977 0.850 0.992 0.996

Flt Protected 0.976 0.963 0.999 0.950

Satd. Fiow (prot) 0 1723 0 0 1802 1599 0 1866 0 1787 1874 0

Flt Permitted 0.862 0.785 0.984 0.294

Satd. Flow {(perm) 0 1522 0 0 1469 1599 0 1838 0 553 1874 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 275 4 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 233 1288 700 549

Travel Time (s) 53 29.3 15.9 125

Peak Hour Factor 056 05 067 083 069 095 038 08 079 082 079 060

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Adj. Flow (vph) 36 24 12 52 16 275 8 412 28 409 768 20

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 72 0 0 68 275 0 448 0 409 788 0

Enter Blocked Infersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 12

Link Offset(ft) 0 0 0 0

Crosswatk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 4 1 4 4 1 4 4 4

Detector Template Left Left Left

Leading Detector (ft) 20 66 20 66 66 20 66 66 66

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 8 20 6 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CHEx CHEx CHEx CHEx CH+Ex  CIH+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20 20 20

Detector 2 Size(ft) 6 6 6 6 6 6

Detector 2 Type CHEX Cl+Ex CHEX CHEXx Cl+Ex CHEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 00 0.0 0.0

Detector 3 Position(ft) 40 40 46 40 40 40

Detector 3 Size(ft) 6 6 6 6 6 6

Existing AM Synchro 9 Report

Page 1



Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane.Group @9

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow {vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)
Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

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

Peak Hour Factor
Heavy Vethicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)

Existing AM

Synchro 9 Report
Page 2



Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017
I S S S S R N U
Lane Group SEL SET SER NWL NWT NWR NEL NET NER  SWL  SWT SR
Detector 3 Type CHEX CHEx ChEx CH+Ex Cl+Ex Cl+Ex
Detector 3 Channel
Detector 3 Extend (s) 0.0 0.0 0.0 0.0 0.0 00
Detector 4 Position(ft) 60 60 60 60 60 60
Detector 4 Size(ft) 6 6 6 6 6 6
Detector 4 Type CHEX Cl+Ex CHEx CHEX Cl+Ex Cl+Ex
Detector 4 Channel
Detector 4 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Tumn Type Perm NA Perm NA  Pemn Pem NA pmipt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 50 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 200 200 200 200 200 200 200 95 200
Total Split (s) 250 250 250 250 250 250 250 10.0  35.0
Total Spiit (%) 32.5% 32.5% 325% 325% 325% 325% 325% 13.0% 455%
Maximum Green (s) 200 200 200 200 200 200 200 55  30.0
Yellow Time (s) 40 4.0 40 4.0 40 40 40 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 4.5 5.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 30 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max  Max Max Max Max Max  Max None  Max
Act Effct Green (s) 20.0 200 200 20.0 305 300
Actuated g/C Ratio 0.33 033 033 0.33 051 050
vic Ratio 0.14 014 038 0.73 104 084
Control Delay 13.0 15.0 4.1 26.2 732  B7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.0 15.0 4.1 26.2 732 237
LOS B B A c E c
Approach Delay 13.0 6.2 26.2 40.6
Approach LOS B A c D
Intersection Summary
Area Type: Other

Cycle Length: 77

Actuated Cycle Length: 60
Natural Cycle: 80

Control Type: Semi Act-Uncoord
Maximum vic Ratio: 1.04

Intersection Signal Delay: 30.8 Intersection LOS: C
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  3: Pleasant Street & Brighton Street
o1 Hoz M g4
b | | B




Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group 29

Detector 3 Type

Detector 3 Channel

Detector 3 Extend (s)

Detector 4 Position(ft)

Detector 4 Size(ft)

Detector 4 Type

Detector 4 Channel

Detector 4 Extend (s)

Turn Type

Protected Phases 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0
Minimum Split (s) 17.0
Total Split (s) 17.0
Total Split (%) 22%
Maximum Green (s) 13.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Act Efict Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary

Existing AM

Synchro 9 Report
Page 4



Queues

3: Pleasant Street & Brighton Street 01/09/2017
LU S S
Lane Group SET NWI NWR NET SWL swr
Lane Group Flow (vph) 72° 68 275 448 409 788
vfc Ratio 014 014 038 073 104 084
Control Delay 13.0 150 41 262 732 237
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 130 150 41 262 732 237
Queue Length 50th (f) 15 17 0 138 -~93 2%
Queue Length 95th (ft) 21 31 43 211 #2510 292
internal Link Dist (ft) 153 1208 620 469
Turn Bay Length (ft) 200
Base Capacity (vph) 515 489 716 615 394 938
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 014 014 038 073 104 084
Intersection Surmmary

~ 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.

Existing AM Synchro 9 Report
Page 5



HCM Signalized Intersection Capacity Analysis

3: Pleasant Street & Brighton Street 01/09/2017
AR BN N A B T

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWI_ SWR

Lane Configurations o 4 i & 5 b

Traffic Volume (vph) 20 13 8 43 11 261 3 346 22 376 607 12

Future Volume (vph) 20 13 8 43 1 261 3 346 22 376 607 12

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

Total Lost time {s) 5.0 5.0 5.0 5.0 45 50

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00

Frt 0.98 1.00 085 0.99 1.00 100

Fit Protected 0.98 09  1.00 1.00 095 1.00

Satd. Flow (prot) 1723 1802 1599 1865 1787 1874

Fit Permitted 0.86 079  1.00 0.98 028 1.00

Satd. Flow (perm) 1522 1469 1599 1836 554 1874

Peak-hour factor, PHF 056 05 067 08 069 095 038 08 079 092 079 060

Adj. Flow (vph) 36 24 12 52 16 275 8 412 28 409 768 20

RTOR Reduction (vph) 0 8 0 0 0 183 0 3 0 0 1 0

Lane Group Flow (vph) 0 64 0 0 68 92 0 445 0 409 787 0

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Tum Type Perm NA Perm NA  Perm Pem NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 20.0 200 200 200 30.0 300

Effective Green, g (s) 20.0 200 200 20.0 300 300

Actuated g/C Ratio 0.33 033 033 0.33 050 050

Clearance Time (s) 5.0 5.0 5.0 5.0 45 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 507 489 533 612 390 937

v/s Ratio Prot c0.10 042

v/s Ratio Perm 0.04 005 ¢0.06 0.24 c0.43

vic Ratio 0.13 014 017 0.73 1.05 084

Uniform Delay, d1 13.9 14.0 141 17.6 156 129

Progression Factor 1.00 100 1.00 1.00 1.00 100

Incremental Delay, d2 0.5 0.6 0.7 74 58.9 9.0

Delay (s) 144 146 148 250 745 219

Level of Service B B B C E c

Approach Delay (s) 144 14.8 250 3.8

Approach LOS B B C D

Intersection Summary

HCM 2000 Control Delay 316 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Existing AM Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
e R T S T P A

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT  SWR

Lane Configurations = & & &

Traffic Volume (vph) 5 508 8 15 290 189 9 159 8§ 203 14 5

Future Volume (vph) 5 508 8 15 290 189 9 159 8§ 23 14 5

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

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Fit 0.997 0.946 0.993 0.996

Flt Protected 0.999 0.998 0.997 0973

Satd. Flow (prot) 0 1892 0 0 1787 0 0 1865 0 0 1841 0

Fit Permitted 0.993 0.975 0.968 0.601

Satd. Flow (perm) 0 1881 0 0 1746 0 0 1810 0 0 1137 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 44 3 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1288 657 754 675

Trave! Time (s) 29.3 14.9 17.1 15.3

Peak Hour Factor 063 09 067 075 088 082 056 074 067 095 08 042

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Parking (#hr) 0

Adj. Flow (vph) 8 564 12 20 330 230 16 215 12 214 162 12

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 584 0 0 580 0 0 243 0 0 388 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100  1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 3 1 3 1 3 1 3

Detector Template Left Left Left Left

Leading Detector (ft) 20 26 20 26 20 26 20 26

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(it) 20 6 20 6 20 6 20 6

Detector 1 Type CHEx CH+Ex CHEx Cl+Ex CHEx ChHEx Cl+Ex ChEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 10 10 10

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CHEX Cl+Ex Ci+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 20 20 20 20

Detector 3 Size(ft) 6 6 6 ]

Detector 3 Type CHEX Cl+Ex Cl+Ex Cl+Ex

Detector 3 Channel

Existing AM Synchro 9 Report
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- Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2017

Lane, Grotp g

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
ldeal Flow (vphpl)
Lane Util. Factor

Frt

Fit Protected

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 (%)
Parking (#hr)

Adi. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tum Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (i)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)
Detector 3 Type
Detector 3 Channel

Existing AM

Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
I ST RN S S A . T U
Lane Group SEL_SET SER NWL NWT NWR NEL NET NER SWL  SWT  SWR
Detector 3 Extend (s) 0.0 0.0 0.0 0.0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 50 5.0 5.0 5.0 50 5.0 5.0 50
Minimum Split (s) 2.0 200 2.0 200 2.0 200 200 200
Total Split (s) 450 450 450 450 250 250 250 250
Total Split (%) 479% 47.9% 479% 47.9% 26.6% 26.6% 266% 26.6%
Maximum Green (s) 40.0 400 400 400 200 200 200 200
Yellow Time (s) 4.0 40 4.0 4.0 4.0 40 4.0 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension {s) 30 30 30 3.0 3.0 30 3.0 30
Recall Mode Max  Max Max  Max Max  Max Max  Max
Walk Time (s}
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 404 404 20.2 20.2
Actuated g/C Ratio 0.55 0.55 0.27 0.27
vic Ratio 0.57 0.60 0.49 1.24
Control Delay 15.1 14.9 27.6 161.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.1 14.9 276 161.3
LOS B B c F
Approach Delay 15.1 14.9 276 161.3
Approach LOS B B C F
Intersection Summary
Area Type: Other

Cycle Length: 94

Actuated Cycle Length: 73.8

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio; 1.24

Intersection Signal Delay: 48.3

Intersection Capacity Utilization 77.6%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: D

ICU Level of Service D

6: Cross Street & Brighton Street

Existing AM

Synchro 9 Report
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2017

tane Group 5

Detector 3 Extend (s)

Tum Type

Protected Phases 9
Permitied Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4,0
Minimum Split (s) 19.0
Total Split (s) 24.0
Total Split (%) 26%
Maximum Green (s) 21.0
Yellow Time (s) 20
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Flash Dont Walk (s) 11.0
Pedestrian Calls {#/hr) 3
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Contro! Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

intersection Summary

Existing AM

Synchro 9 Report
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Queues

6: Cross Street & Brighton Street 01/09/2017
XN x ¥

Lang Group SET NWT NET swr
Lane Group Flow (vph) 584 580 243 388
vic Ratio 057 060 049 124
Control Delay 151 149 276 1613
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 151 149 276 1613
Queue Length 50th (ft) 41 131 85 ~207
Queue Length 95th (fl) 3714 351 156  #465
Internal Link Dist (ft) 1208 577 674 595
Tumn Bay Length (ft)

Base Capacity (vph) 1029 974 497 312
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 057 060 049 124

Intersection Summary

~ 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.

Existing AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: Cross Street & Brighton Street 01/09/2017
i U R T S R O A S

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations e & s &

Traffic Volume (vph) 5 508 8 15 290 189 9 159 8 203 141 5

Future Volume (vph) 5 508 8 15 290 189 9 159 8§ 203 141 5

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.99 1.00

FlIt Protected 1.00 1.00 1.00 0.97

Satd. Flow (prot) 1893 1788 1865 1841

FIt Permitted 0.99 0.97 0.97 0.60

Satd. Flow (perm) 1881 1746 1811 137

Peak-hour factor, PHF 063 09% 067 075 088 08 05 074 067 095 087 042

Adj. Flow (vph) 8 564 12 20 330 230 16 215 12 214 162 12

RTOR Reduction (vph) 0 0 0 0 21 0 0 2 0 0 1 0

Lane Group Flow (vph) 0 584 0 0 559 0 0 24 0 0 3 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Parking (#/hr) 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 404 404 20.2 20.2

Effective Green, g (s) 404 404 20.2 20.2

Actuated g/C Ratio 0.53 0.53 0.26 0.26

Clearance Time (s) 5.0 5.0 50 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 995 924 479 30

v/s Ratio Prot

vis Ratio Perm 0.31 c0.32 0.13 c0.34

v/c Ratio 0.59 0.61 0.50 1.28

Uniform Delay, d1 12.2 124 238 28.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 25 29 37 150.8

Delay (s) 14.8 15.4 275 178.8

Level of Service B B c F

Approach Delay (s) 14.8 15.4 275 178.8

Approach LOS B B C F

Intersection. Summary

HCM 2000 Control Delay 52.2 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 13.0

Intersection Gapacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Existing AM Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09:2017
Il N N T T A A A L ¥ ™

Lane Group SEL SET SER NWL KNWT NWR NEL NE R L s

Lane Configurations j 5 ¥ ] r 4 LY )

Traffic Volume (vph) 343 243 356 7 0 101 0 607 7 203 847 0

Future Volume (vph) 343 243 356 37 0 101 0 607 75 203 847 0

Ideal Flow {vphpl) 1900 100 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 095 095 100 100 100 100 100 095 095 100 095 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.981

Flt Protected 0950 0.990 0.950 0.950

Satd. Flow (prot) 1698 1728 1599 1805 0 1583 0 3502 0 1770 3574 0

Flt Permitted 0950 0.990 0.950 0.245

Satd. Flow (perm) 1698 1728 1599 1805 0 1561 0 3502 0 456 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 214 136 20

Link Speed (mph) 30 30 30 30

Link Distance (ft) 454 496 549 547

Travel Time (s) 10.3 11.3 125 124

Confl. Bikes (#/hr) 1 1

Peak Hour Factor 089 092 094 084 025 074 025 097 084 079 093 025

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Adj. Flow {vph) 385 264 379 44 0 136 0 626 8 257 M 0

Shared Lane Traffic (%) 17%

Lane Group Flow (vph) 320 329 379 44 0 136 0 715 0 257 9N 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right left  Left Right Left Left Right Left  Left Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(it) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 2 1 2 2 1

Detector Template

Leading Detector (it) 6 6 0 16 6 26 26 36

Trailing Detector (ft) 0 0 0 0 0 0 0 30

Detector 1 Position(ft) 0 0 0 0 0 0 0 30

Detector 1 Size(ft) 6 6 20 6 6 6 6 6

Detector 1 Type CH4Ex CHEx CHEx CHEx Cl+Ex Cl+Ex CHEx Ci+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 20 20

Detector 2 Size(ft) 6 6 6

Detector 2 Type Ci+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Split NA  Perm  Prot Perm NA pm-+pt NA

Protected Phases 6 6 2 4 3 8

Permitted Phases 6 2 8

Existing AM Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
N hl ~ X r 3 XA~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR MEL NET NER SWL swi  Swe

Detector Phase 6 6 6 2 2 4 3 8

Switch Phase

Minimum Initial (s) 8.0 8.0 80 100 10.0 15.0 9.0 150

Minimum Split (s) 120 120 120 140 14.0 20.0 13.0 200

Total Split (s) 240 240 240 140 14.0 41.0 13.0 540

Total Split (%) 261% 26.1% 26.1% 15.2% 15.2% 44.6% 14.1% 58.7%

Maximum Green (s) 200 200 200 100 10.0 370 90 500

Yellow Time (s) 3.0 3.0 3.0 3.0 30 30 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 40 4.0 4.0 40 4.0 4.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30

Recall Mode Max Max Max  Max Max Max Max None

Act Effct Green (s) 200 20 200 100 10.0 37.0 500 500

Actuated g/C Ratio 022 022 022 0N 0.1 0.40 054 054

v/c Ratio 087 088 074 022 0.47 0.50 068 047

Control Delay 503 604 240 407 129 215 20 139

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 503 604 240 407 129 215 220 139

LOS E E C D B C c B

Approach Delay 46.6 19.7 2.5 15.7

Approach LOS D B c B

intersection Summary

Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 92
Natural Cycle; 65

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.88

Intersection Signal Delay: 27.6 Intersection LOS: C
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Pericd (min) 15

Splits and Phases:  9: Pleasant Street & Lake Street/Frontage Road

Existing AM Synchro 9 Report
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Queues

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
R B N . 2 T4

ané' Group SEL SET SER NWL NWR NET SWL SWT
Lane Group Flow (vph) 320 329 379 4 136 715 257 9N
vic Ratio 087 08 074 022 047 050 068 047
Control Delay 593 604 240 407 129 215 20 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 503 604 240 407 129 215 20 139
Queue Length 50th (ft) 180 195 88 24 0 156 75 161
Queue Length 95th (ff) #340 #355 #2201 52 29 208 103 209
Internal Link Dist (ft) 374 469 467
Tum Bay Length (ft)

Base Capacity {vph) 369 375 515 196 290 1420 376 1942
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 087 08 074 022 047 050 068 047

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

Existing AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
bl U B N D S U T S

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT

Lane Configurations 5 ) if 5 i S 5 M

Traffic Volume (vph) M43 243 356 37 0 101 0 607 7% 203 847 0

Future Volume (vph) M43 243 356 37 0 101 0 607 75 203 847 0

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

Total Lost time (s) 4.0 40 40 4.0 40 40 4.0 4.0

Lane Util. Factor 095 095 100 1.00 1.00 0.95 100 095

Frpb, ped/bikes 100 100 1.00 1.00 0.99 1.00 100 100

Fipb, ped/bikes 100 100 100 100 1.00 1.00 100 1.00

Frt 1.00 100 08 1.00 0.85 0.98 1.00  1.00

Fit Protected 095 099 100 095 1.00 1.00 095 1.00

Satd. Flow (prot) 1698 1728 1599 1805 1561 3503 1770 3574

Fit Permitted 095 099 100 0095 1.00 1.00 025 1.00

Satd. Flow (perm) 1698 1728 1599 1805 1561 3503 457 3574

Peak-hour factor, PHF 069 092 094 084 025 074 025 097 08 079 093 025

Adj. Flow (vph) 385 264 379 44 0 136 0 626 89 257 M 0

RTOR Redugction (vph) 0 0 167 0 0 121 0 12 0 0 0 0

Lane Group Flow (vph) 320 329 212 44 0 15 0 703 0 257 911 0

Confl. Bikes (#hr) 1 1

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Turn Type Spiit NA  Perm  Prot Perm NA pmpt NA

Protected Phases 6 6 2 4 3 8

Permitted Phases 6 2 8

Actuated Green, G (s) 200 200 200 100 10.0 37.0 50.0 50.0

Effective Green, g (s) 200 200 200 100 10.0 37.0 500 500

Actuated g/C Ratio 022 022 022 OMNM 0.11 0.40 054 054

Clearance Time (s) 4.0 4.0 40 4.0 4.0 40 40 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 369 375 347 19 169 1408 376 1942

v/s Ratio Prot 019 ¢0.19 c0.02 0.20 ch07 025

v/s Ratio Perm 0.13 0.01 ¢0.30

vic Ratio 087 08 061 022 0.09 0.50 068 047

Uniform Delay, d1 347 348 325 375 36.9 20.6 130 129

Progression Factor 100 1.00 100 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 230 239 78 26 1.0 13 5.1 0.2

Delay (s) 577 588 402 4041 379 21.8 18.1 130

Level of Service E E D D D c B B

Approach Delay (s) 51.6 384 218 14.2

Approach LOS D D C B

Intersection Summary

HCM 2000 Control Delay 29.8 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 92.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 186

¢ Critical Lane Group

Existing AM Synchro 9 Report
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017
i U S A P AP S

Lane Group SEL SET SER NWL MWT NWR NEL NET NER SWi SWT SWR

Lane Configurations & 4 il Hi | b

Traffic Volume (vph) 14 29 9 50 24 384 0 45 23 405 494 19

Future Volume {vph) 14 29 9 50 24 384 0 45 23 405 494 19

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.982 0.850 0.986 0.994

Flt Protected 0.991 0.969 0.950

Satd. Flow (prot) 0 1849 0 0 1841 1599 0 1857 0 1770 1853 0

Fit Permitted 0.950 0.791 0.163

Satd. Flow {perm) 0 1773 0 0 1503 1599 0 1857 0 304 1853 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 422 7 3

Link Speed (mph) 30 30 30 30

Link Distance (ft) 233 1288 614 549

Travel Time (s) 53 29.3 14.0 125

Peak Hour Factor 08 048 075 077 067 091 025 095 041 08 092 079

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 2% 2% 0%

Adj. Flow (vph) 16 60 12 65 36 42 0 475 56 455 537 24

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 88 0 0 101 422 0 531 0 455 561 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Left Left Right Left Left  Right

Median Width(ft) 0 0 0 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(it) 16 16 16 16

Two way Left Tumn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Tumning Speed (mph) 16 9 15 9 15 9 15 9

Number of Detectors 1 4 1 4 4 1 4 4 4

Detector Template Left Left Left

Leading Detector (ft) 20 66 20 66 66 20 66 66 66

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position{ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6 20 6 6 8

Detector 1 Type ClH+Ex CHEx Cl+Ex CREx CiHEx CHEx CHEx Cl#Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20 20 20

Detector 2 Size(ft) 6 6 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex CHEx Ci+Ex Cl+Ex  Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 40 40 40 40 40 40

Detector 3 Size(ft) 6 6 6 6 6 6

Existing PM Synchro 9 Report

Page 1



Lanes, Volumes, Timings
3. Pleasant Street & Brighton Street

01/09/2017

Lane Group @9

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow {vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)
Lane Util. Factor

Fri

Flt Protected

Satd. Flow {prot)

Fit Permitted

Satd. Flow {perm)
Right Tum on Red
Satd. Fiow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Infersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tum Lane
Headway Factor
Tuming Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position({t)
Detector 3 Size(ft)

Existing PM

Synchro 9 Report
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Lanes, Volumes, Timings

Cycle Length: 77

Actuated Cycle Length: 60

Natural Cycle: 90

Control Type: Semi Act-Uncoord

3: Pleasant Street & Brighton Street 01/08/2017
il U B N T S B SO A S
Lane Gioiip SEL SET SER NWL NWT NWR NEL NET NER SWi swr
Detector 3 Type Cl+Ex Ci+Ex CHEx CHEx CHEx ChHEx
Detector 3 Channel
Detector 3 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 4 Position(ft) 60 60 60 60 60 60
Detector 4 Size(ft) 6 6 6 6 6 6
Detector 4 Type CHEX Cl+Ex CHEX Cl+Ex CHEx CHEX
Detector 4 Channe!
Detector 4 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Tum Type Perm NA Perm NA  Perm NA pm+pt NA
Protected Phases 4 8 2 1 6
Permitted Phases 4 8 8 2 6
Detector Phase 4 4 8 8 8 2 2 1 6
Switch Phase
Minimum Initial (s) 5.0 50 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 200 200 200 200 200 200 200 95 2.0
Total Split (s) 250 250 250 250 250 250 250 10.0 350
Total Split (%) 32.5% 325% 325% 325% 325% 325% 325% 13.0% 45.5%
Maximum Green (s) 200 200 20 200 20 200 200 55 300
Yellow Time (s) 40 4.0 4.0 4.0 40 4.0 4,0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 45 5.0
Lead/Lag Lag Lag Lead
| ead-Lag Optimize? Yes  Yes Yes
Vehicle Extension (s) 3.0 30 3.0 30 3.0 3.0 3.0 30 3.0
Recall Mode Max  Max Max  Max Max Max  Max Max  Max
Act Effct Green (s) 20.0 200 200 20.0 305 300
Actuated g/C Ratio 0.33 033 033 0.33 051 050
vic Ratio 0.15 020 052 0.85 168 060
Control Delay 13.6 157 45 345 2951  14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 13.6 15.7 4.5 U5 2951 142
LOS B B A C F B
Approach Delay 136 6.6 34.5 140.0
Approach LOS B A c F
Intersection Summary
Area Type: Other

Maximum v/c Ratio; 1.58

Intersection Signal Delay: 76.5
Intersection Capacity Utilization 74.3%
Analysis Period (min) 15

Intersection LOS: E
ICU Level of Service D

3: Pleasant Street & Brighton Street
Xoz

Splits and Phases:

Lo

g4




Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group 29

Detector 3 Type

Detector 3 Channel

Detector 3 Extend (s)

Detector 4 Position(ft)

Detector 4 Size(ft)

Detector 4 Type

Detector 4 Channei

Detector 4 Extend (s)

Tum Type

Protected Phases 9
Pemmitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 3.0
Minimum Split (s) 7.0
Total Split (s) 17.0
Total Split (%) 22%
Maximum Green (s) 13.0
Yellow Time (s) 3.0
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/lLag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary

Existing PM

Synchro 9 Report
Page 4



Queues

3: Pleasant Street & Brighton Street 01/09/2017
N XN U ox L ¥

Lane Group SET NWT NWR NET SWL  Swi
Lane Group Flow (vph) 88 101 422 531 455 561
vic Ratio 015 020 052 08 158 060
Contro! Delay 136 157 45 345 2051 142
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 136 157 45 345 2951 142
Queue Length 50th (ft) 19 26 0 173 ~194 133
Queue Length 95th {ft) 22 40 52 #337 #348 222
Internal Link Dist (ft) 153 1208 534 469
Tum Bay Length (ft) 200

Base Capacity (vph) 597 501 814 623 288 928
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 015 020 052 085 158 060

Intersection Summary.

~ 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.

Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: Pleasant Street & Brighton Street 01/09/2017
U B~ N T S R NN A S

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations & ) d & b P

Traffic Volume (vph) 14 29 9 50 24 384 0 451 23 405 494 19

Future Volume (vph) 14 29 9 50 24 384 0 451 23 405 4% 19

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

Total Lost time (s) 5.0 5.0 5.0 5.0 45 50

Lane Util. Factor 1.00 1.00  1.00 1.00 1.00 100

Frt 0.98 1.00 085 0.99 1.00 099

Fit Protected - 0.99 097 1.00 1.00 095 1.00

Satd. Flow (prot) 1848 1841 1599 1856 1770 1852

Fit Permitted 0.95 079 1.00 1.00 016 1.00

Satd. Flow (perm) 1773 1503 1599 1856 304 1852

Peak-hour factor, PHF 088 048 075 077 067 091 025 095 041 089 092 079

Adj. Flow {vph) 16 60 12 65 36 422 0 475 56 455 537 24

RTOR Reduction (vph) 0 7 0 0 0 281 0 5 0 0 2 0

Lane Group Flow (vph) 0 81 0 0 101 141 0 52 0 455 560 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 2% 2% 0%

Tumn Type Perm NA Perm NA  Pem NA pmpt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G () 200 200 20,0 20.0 300 300

Effective Green, g (s) 20.0 200 200 20.0 300 300

Actuated g/C Ratio 0.33 033 033 0.33 050 050

Clearance Time (s) 5.0 5.0 5.0 50 45 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 591 501 533 618 286 926

v/s Ratio Prot 0.28 ¢0.15  0.30

v/s Ratio Perm 0.05 0.07 c0.09 c0.65

v/c Ratio 0.14 020 026 0.85 159 060

Uniform Delay, d1 14.0 143 1486 18.6 128 107

Progression Factor 1.00 1.00 1.00 1.00 1.06  1.00

Incremental Delay, d2 0.5 0.9 1.2 13.8 281.9 29

Delay (s) 14.5 152 158 325 2946 137

Level of Service B B B C F B

Approach Delay (s) 14.5 15.7 325 139.5

Approach LOS B B C F

Intersection-Summary

HCM 2000 Control Delay 78.1 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.21

Aciuated Cycle Length (s) 60.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
Page 6



Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/08/2017
R T T A P A S

Lane Group SEL SET SER NWL NWT MWR NEL NET NER  SWL  SWT_ SWR

Lane Configurations s B o 4

Traffic Volume (vph) 9 512 16 6 459 450 36 255 32 155 106 9

Future Volume (vph) 9 512 16 6 459 450 36 265 32 155 106 9

Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.994 0.931 0.981 0.995

Flt Protected 0.999 0.993 0.971

Satd. Flow (prot) 0 1852 0 0 1743 0 0 1851 0 0 1836 0

Fit Permitted 0.970 0.995 0.913 0.392

Satd. Flow (perm) 0 1798 0 0 1734 0 0 1702 0 0 M 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 69 8 2

Link Speed (mph) 30 30 30 30

Link Distance {ft) 1288 399 384 425

Travel Time (s) 29.3 9.1 8.7 9.7

Peak Hour Factor 056 081 057 075 092 08 060 08 053 077 08 075

Heavy Vehicles (%) 0% 2% 0% 0% 1% 2% 0% 0% 0% 0% 0% 0%

Adj. Flow (vph) 16 632 28 8 499 523 60 3N 60 201 120 12

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 676 0 0 1030 0 0 43 0 0 33 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right  Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 3 1 3 1 3 1 3

Detector Template Left Left Left Left

Leading Detector (ff) 20 26 20 26 20 26 20 26

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex  Cl+Ex CHEx CHEX Cl+Ex CHEx Cl#Ex CHEx

Deatector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 10 10 10

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex CHEX Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 20 20 20 20

Detector 3 Size(ft) 6 6 6 6

Detector 3 Type Cl+Ex CHEX Cl+Ex Cl+Ex

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0

Existing PM Synchro 9 Report
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2017

Lané& Group 29

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Fit Permitted

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

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tumn Lane
Headway Factor
Tuming Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)
Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)

Existing PM

Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
Il S T T S B O A S
Lane Group SEL SET SER NWL NWT NWR NEL NET NER  SWL_SWT_ SWR
Tum Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 50 5.0 5.0 50 5.0 50 5.0 5.0
Minimum Split (s) 200 200 200 200 200 200 200 200
Total Split (s) 450 450 450 450 250 250 250 260
Total Split (%) 479% 47.9% 479% 47.9% 266% 26.6% 266% 26.6%
Maximum Green (s) 40.0 400 400 400 200 200 200 200
Yellow Time (s) 4.0 40 4.0 40 4.0 4.0 4.0 4.0
Ali-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
LeadfLag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Max  Max Max  Max Max  Max Max  Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 404 404 20.2 20.2
Actuated g/C Ratio 0.55 0.55 0.27 0.27
vic Ratio 0.69 1.05 0.92 1.63
Control Delay 18.6 62.2 537 330.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.6 62.2 53.7 330.2
LOS B E D F
Approach Delay 18.6 62.2 537 330.2
Approach LOS B E D F
Intersection Summary
Area Type: Other
Cycle Length; 94

Actuated Cycle Length; 73.8

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum vic Ratio: 1.63

Intersection Signal Delay: 84.9

Intersection Capacity Utilization 99.7%
Analysis Period (min) 15

Splits and Phases:

Intersection LOS: F
ICU Level of Service F

6: Cross Street & Brighton Street

Existing PM

Synchro 9 Report
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2017

Lane Group @9

Tum Type

Protected Phases 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial {s) 40
Minimum Split (s) 19.0
Total Split (s) 240
Total Split (%) 26%
Maximum Green (s) 21.0
Yellow Time (s) 20
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Flash Dont Walk (s) 11.0
Pedestrian Calls {#hr) 3
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary

Existing PM

Synchro 9 Report
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Queues

6: Cross Street & Brighton Street 01/09/2017
N X o x ¥

Lane Group SET NWT NET SwT
Lane Group Flow (vph) 676 1030 431 333
vic Ratio 068 105 092 163
Control Delay 186 622 537 3302
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 186 622 537 3302
Queue Length 50th {ft) 180 ~400 173 ~210
Queue Length 95th (ft) 399  #957 #398 #452
intemnal Link Dist (i) 1208 319 304 345
Tum Bay Length (ft)

Base Capacity (vph) 984 979 471 204
Starvation Cap Reductn 0 0 0 0
Spiliback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/ic Ratio 069 105 092 163

Intersection Summary.

~ 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.

Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6. Cross Street & Brighton Street 01/09/2017
bl "SR B NE N | A A L ¥

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT  SWR

Lane Configurations L2 & & &

Traffic Volume (vph) 9 512 16 6 459 450 36 255 32 155 106 9

Future Volume (vph) 9 512 16 6 459 450 36 255 32 155 106 9

Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 50

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 0.99 0.93 0.98 1.00

Fit Protected 1.00 1.00 0.99 0.97

Satd. Flow {prot) 1853 1743 1851 1835

Flt Permitted 0.97 1.00 0.91 0.39

Satd. Flow {perm) 1799 1735 1702 741

Peak-hour factor, PHF 056 08 057 075 092 08 060 082 053 077 08 075

Adj. Flow {vph) 16 632 28 8 499 523 60 3N 60 201 120 12

RTOR Reduction (vph) 0 1 0 0 32 0 0 6 0 0 1 0

Lane Group Flow {vph) 0 675 0 0 998 0 0 425 0 0 332 0

Heavy Vehicles (%) 0% 2% 0% 0% 1% 2% 0% 0% 0% 0% 0% 0%

Tum Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 404 404 20.2 20.2

Effective Green, g (s) 40.4 404 20.2 20.2

Actuated g/C Ratio 0.53 0.53 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 952 918 450 196

v/s Ratio Prot

v/s Ratio Perm 0.37 ¢0.57 0.25 c045

vfc Ratio 0.71 1.09 0.94 1.69

Uniform Delay, d1 13.5 17.9 275 28.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 44 56.1 30.6 3322

Delay (s) 18.0 740 58.1 360.3

Level of Service B E E F

Approach Delay (s) 18.0 74.0 58.1 360.3

Approach LOS B E E F

Intersection Summary

HCM 2000 Control Delay 945 HCM 2000 Level of Service F

HCM 2000 Velume to Capacity ratio 1.23

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 99.7% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
Page 12



Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
A J ~ o\ [ P L v =

Lane Group SEL SET SER NWL NWI NWR NEL NET NER SWL SwT  SWRE

Lane Configurations 5 4 r b i 133 5 M

Traffic Volume (vph) 465 55 411 39 0 39 0 7 59 83 570 0

Future Volume (vph) 465 55 41 39 0 319 0 73 59 83 570 0

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

Lane Util. Factor 095 095 100 100 100 100 100 095 095 100 095 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.988

FIt Protected 0.950 0.966 0.950 0.950

Satd. Flow (prot) 1698 1677 1599 1805 0 1599 0 35855 0 1787 3574 0

Fit Permitted 0.950 0.966 0.950 0.238

Satd. Flow (perm) 1698 1677 1599 1805 0 1577 0 3555 0 448 3574 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 306 214 12

Link Speed (mph) 30 30 30 30

Link Distance (ft) 550 619 549 683

Travel Time (s) 125 14.1 12.5 15.5

Confl. Bikes (#fhr) 1 1

Peak Hour Factor 085 064 08 065 025 08 025 09 08 093 094 025

Heavy Vehicles (%) 1% 1% 1% 0% 0% 1% 0% 0% 2% 1% 1% 0%

Adj. Flow (vph) 489 86 478 60 0 375 o0 761 69 89 606 0

Shared Lane Traffic (%) 42%

Lane Group Flow (vph) 284 201 478 60 0 35 0 830 0 89 606 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left  Left Right Left Left Right Left Left  Right left  Left Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Tuming Speed (mph) 15 g 15 9 15 9 15 9

Number of Detectors 1 1 0 2 1 2 2 1

Detector Template

Leading Detector {ft) 6 6 0 16 6 26 26 36

Trailing Detector (ft) 0 0 0 0 0 0 0 30

Detector 1 Posiion(ft) 0 0 0 0 0 0 0 30

Detector 1 Size(ft) 6 6 20 6 6 6 6 6

Detector 1 Type Cl+Ex Cl+Ex CRHEx Cl+Ex Cl+Ex Ci+Ex Cl+Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 20 20

Detector 2 Size(ft) 6 6 6

Detector 2 Type ClH+Ex CHEXx Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Tum Type Split NA  Pem  Prot Perm NA pmpt NA

Protected Phases 6 6 2 4 3 8

Permitted Phases 6 2 8

Existing PM Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
R B N T A A LK™
Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Detector Phase 6 6 6 2 2 4 3 8
Switch Phase
Minimum Initial (s) 8.0 8.0 80 100 10.0 15.0 8.0 150
Minimum Split (s) 200 200 200 140 14.0 200 13.0 200
Total Split (s) 240 240 240 140 14.0 410 130 540
Total Split (%) 261% 26.1% 26.1% 15.2% 15.2% 44.6% 141% 58.7%
Maximum Green (s} 200 200 200 100 10.0 370 20 500
Yellow Time (s) 3.0 30 3.0 30 30 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 49 4.0 4.0 4.0 4.0 40 40
Lead/Lag Lead Lag
Lead-Lag Optimize? Z Yes Yes
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30
Recall Mode Max Max Max Max Max Max None  Max
Walk Time (s) 5.0 5.0 5.0
Flash Dont Walk (s) 1.0 10 110
Pedestrian Calis (#/hr) 0 0 0
Act Effct Green (s) 20 200 200 100 10.0 396 500 500
Actuated g/C Ratio 022 022 022 011 0.1 043 054 054
vic Ratio 077 080 081 031 1.04 0.54 024 031
Control Delay 494 521 248 424 76.3 216 14.8 121
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 494 521 248 424 76.3 216 148 121
LOS D D (c D E c B B
Approach Delay 39.0 71.6 21.6 124
Approach LOS D E C B
Intersection: Summary
Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 92
Natural Cycle: 70

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.04

Intersection Signal Delay: 32.8 Intersection LOS: C
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period {min) 15

Splits and Phases:  9: Pleasant Street & Lake Street/Frontage Road

Existing PM Synchro 9 Report
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Queues

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
N N L. A

Lane Group SEL_SET SER_NWL NWR NET SWL SwWi
Lane Group Flow (vph) 284 291 478 60 375 830 89 606
vic Ratio 077 08 081 031 104 054 024 031
Control Delay 494 521 248 424 763 216 148 121
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 494 521 248 424 763 216 148 121
Queue Length 50th (ft) 164 169 95 33 ~116 191 23 95
Queue Length 95th {f) #2901 1756 #228 51 #2257 250 46 130
Internal Link Dist (ft) 470 469 603
Turn Bay Length (ft)
Base Capacity (vph) 369 364 587 196 362 1536 374 1942
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 077 080 081 031 104 054 024 031
Intersection Summary
~ 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.
Existing PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
R N T A | P AR S S

Movement SEL SET SER MWL NWT NWR NEL NET NER SWL SWT  SWR

Lane Configurations % 4 F 5 il ) K] §

Traffic Volume {vph) 465 55 41 39 0 319 0 73 59 83 570 0

Future Volume (vph) 465 55 411 39 0 319 0 ™ 59 83 570 0

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 4.0 40 40 4.0 4.0 4.0 40

Lane Util. Factor 095 095 1.00 1.00 1.00 0.95 1.00 095

Frpb, ped/bikes 100 100 100 1.00 0.99 1.00 1.00 1.00

Fipb, ped/bikes 100 100 100 100 1.00 1.00 1.00  1.00

Frt 100 100 08 1.00 0.85 0.99 100 1.00

Flt Protected 095 097 100 095 1.00 1.00 095 1.00

Satd. Flow (prof) 1698 1677 1599 1805 1577 3553 1787 3574

Flt Permitted 095 097 100 095 1.00 1.00 024 1.00

Satd. Fiow (perm) 1698 1677 1599 1805 1577 3553 447 3574

Peak-hour factor, PHF 095 064 086 065 025 08 025 09 08 093 094 025

Adj. Flow (vph) 489 86 478 60 0 375 0 761 69 89 606 0

RTOR Reduction (vph) 0 0 240 0 0 191 0 7 0 0 0 0

Lane Group Flow (vph) 284 291 238 60 0 184 0 823 0 89 606 0

Confl. Bikes (#fhr) 1 1

Heavy Vehicles (%) 1% 11% 1% 0% 0% 1% 0% 0% 2% 1% 1% 0%

Tum Type Split NA  Perm  Prot Perm NA pm+pt NA

Protected Phases 6 6 2 4 3 8

Permitted Phases 6 2 8

Actuated Green, G (s) 200 200 200 100 10.0 39.6 508 508

Effective Green, g (s) 200 200 200 100 10.0 396 508 508

Actuated g/C Ratio 022 022 022 oM 0.1 0.43 055 055

Clearance Time {s) 4.0 40 40 4.0 40 40 40 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 365 361 44 194 169 1516 348 1956

v/s Ratio Prot 017 c017 0.03 c0.23 002 ¢0.17

v/s Ratio Perm 0.15 c0.12 0.12

vic Ratio 078 081 069 031 1.09 0.54 026 031

Uniform Delay, d1 43 346 336 382 414 19.8 190 114

Progression Factor 100 100 100 1.00 1.00 1.00 1.00 100

Incremental Delay, d2 150 173 109 4.1 95.0 14 0.4 04

Delay (s) 493 519 444 423 1364 21.2 194 119

Level of Service D D D D F C B B

Approach Delay (s) 478 1234 21.2 128

Approach LOS D F c B

Intersection Summary

HCM 2000 Control Delay 43.3 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 92.8 Sum of lost time (s) 16.0

Intersection Capacity Utilization 66.2% ICU Level of Service c

Analysis Period (min) 15

¢ Critical Lane Group

Existing PM Synchro 9 Report
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017
iU BN S A A S T T

Lane Group SEL SET SER MWL KWI NWR NEL NET EER SWL ST M

Lane Configurations B 4 r & 5 )

Traffic Volume (vph) 20 13 . 8 44 11 261 3 346 22 376 607 12

Future Volume (vph) 20 13 8 44 1 261 3 346 22 376 607 12

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

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.973 0.850 0.992 0.997

Fit Protected 0.976 0.962 0.950

Satd. Flow (prot) 0 1720 0 0 1799 1599 0 1867 0 1787 1876 0

Fit Permitted 0.885 0.797 0.995 0.325

Satd. Flow (perm) 0 1559 0 0 1490 1599 0 1858 0 611 1876 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 284 4 2

Link Speed (mph}) 30 30 30 30

Link Distance {ft) 233 1288 461 549

Travel Time (s) 53 29.3 10.5 12.5

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Adj. Flow {vph) 22 14 9 48 12 284 3 376 24 409 660 13

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 45 0 0 60 284 0 403 0 409 673 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left  Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tumn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Tuming Speed (mph) 16 9 15 9 15 9 15 9

Number of Detectors 1 4 1 4 4 1 4 4 4

Detector Template Left Left Left

Leading Detector (ft) 20 66 20 66 66 20 66 66 66

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6 20 6 6 6

Detector 1 Type CHEx Cl+Ex CHEx CHEx CHEx Cl+Ex CHEx Cl+Ex ChHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20 20 20

Detector 2 Size(ft) 6 6 6 6 6 6

Detector 2 Type Cl+Ex CHEx Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend {s) 0.0 0.0 0.0 00 0.0 0.0

Detector 3 Position(ft) 40 40 40 40 40 40

Detector 3 Size(ft) 6 6 6 6 ] ]

No-Build AM Synchro 9 Report
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group 29

Lane Configurations
Traffic Volume {vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)
Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

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

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(t)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)

No-Build AM

Synchro 9 Report
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017
RN BN N A A T T A

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL  SWT  SBR

Detector 3 Type CH+Ex CiHEx Cl+Ex CHEX Cl+Ex  CHEx

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 4 Position(ft) 60 60 60 60 60 60

Detector 4 Size(ft) 8 6 6 6 6 6

Detector 4 Type Cl+Ex Cl*Ex Cl+Ex Cl+Ex Cl+Ex CHEx

Detector 4 Channel

Detector 4 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Tum Type Perm NA Perm NA  Perm Pem NA pm+pt NA

Protected Phases 4 8 2 1 B

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 50 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 200 200 200 200 200 200 200 85 200

Total Split (s) 250 250 250 250 250 250 250 100 350

Total Split (%) 325% 32.5% 32.5% 32.5% 325% 325% 325% 13.0% 455%

Maximum Green (s) 200 200 200 200 2.0 200 200 55 300

Yellow Time (s) 40 4.0 4.0 4.0 4.0 40 4.0 40 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 45 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes  Yes Yes

Vehicle Extension (s) 3.0 30 30 30 30 3.0 30 30 3.0

Recall Mode Max  Max Max Max Max Max  Max Max  Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#hr)

Act Effct Green (s) 20.0 200 200 20.0 305 300

Actuated g/C Ratio 0.33 033 033 0.33 051 050

vic Ratio 0.09 012 039 0.65 098 072

Control Delay 12.3 14.8 4.1 227 56.0 170

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 123 14.8 41 227 560 17.0

LOS B B A c E B

Approach Delay 123 6.0 22.7 3.8

Approach LOS B A C c

Intersection Summary

Area Type: Other

Cycle Length: 77

Actuated Cycle Length: 60

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 24.6 Intersection LOS: C

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

No-Build AM Synchro 9 Report
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017

Splits and Phases:  3: Pleasant Street & Brighton Strest

Lo
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group

29

Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)
Detector 4 Position(t)
Detector 4 Size(ft)
Detector 4 Type
Detector 4 Channel
Detector 4 Extend (s)
Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial {s)
Minimum Split (s)
Total Split (s)

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

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

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

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

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Intersection Summary

3.0
17.0
17.0
22%
13.0

3.0

1.0

3.0
None
5.0

No-Build AM

Synchro 9 Report
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Queues

3: Pleasant Street & Brighton Street 01/09/2017
N XN U x L ¥
Lane Group SET __NWT NWR HNET sw. SWT
Lane Group Flow (vph) 45 60 284 403 409 673
vic Ratio 009 012 039 065 098 072
Control Delay 123 148 41 227 50 170
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay - 123 148 41 227 5.0 170
Queue Length 50th (ft) 9 15 0 120 8 175
Queue Length 95th (ft) 27 37 4 204 #2399 29
Internal Link Dist (ft) 153 1208 381 469
Turn Bay Length (ft) 200
Base Capacity (vph) 525 496 722 622 418 939
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 ] 0 0 0 ]
Reduced vic Ratio 009 012 039 065 098 072
Intersection Summary

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

No-Build AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: Pleasant Street & Brighton Street 01/09/2017
SR VR SN N A . A S S S o

Movement SEL SET SER MWL NWT NWR NEL NET NER SWL swr SWR

Lane Configurations & 4 i & 5 [

Traffic Volume (vph) 20 13 8 44 1 261 3 346 22 376 607 12

Future Volume (vph) 20 13 8 44 1 261 3 346 22 376 607 12

Ideat Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 45 5.0

Lane Util. Factor 1.00 1.00  1.00 1.00 1.00 1.00

Frt 0.97 100 085 0.99 .00 100

Flt Protected 0.98 096 1.00 1.00 095 1.00

Satd. Flow (prot) 1720 1798 1599 1867 1787 1876

Flt Permitted 0.89 080 1.00 1.00 033 1.00

Satd. Flow (perm) 1560 1490 1599 1858 611 1876

Peak-hour factor, PHF 092 092 092 092 092 09 092 092 092 09 092 092

Adj. Flow (vph) 22 14 9 48 12 284 3 376 24 409 660 13

RTOR Reduction (vph) 0 6 0 0 0 189 0 3 0 0 1 0

Lane Group Flow (vph) 0 39 0 0 60 95 0 400 0 409 672 0

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Turm Type Perm NA Perm NA Perm Pem NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 20.0 200 200 20.0 300 300

Effective Green, g (s) 20.0 200 200 20.0 300 300

Actuated g/C Ratio 0.33 033 033 0.33 050 050

Clearance Time () 5.0 5.0 5.0 5.0 45 5.0

Vehicle Extension {s) 30 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 520 496 533 619 413 938

vls Ratio Prot c0.09 036

v/s Ratio Perm 0.03 0.04 <¢0.06 0.22 ¢0.40

vic Ratio 0.07 012 018 0.65 099 072

Uniform Delay, d1 13.7 138 142 17.0 156 1.7

Progression Factor 1.00 1.00 1.00 1.00 1.00  1.00

Incremental Delay, d2 0.3 0.5 0.7 5.2 419 4.7

Delay (s) 14.0 144 149 22 576 164

Level of Service B B B c E B

Approach Delay (s) 14.0 14.8 222 K)¢]

Approach LOS B B c c

Intersection Summary

HCM 2000 Control Delay 26.3 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min}) 15

¢ Critical Lane Group

No-Build AM Synchro 9 Report

Page 7



Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
R S Y T S R SR VO A G

Lane Group SEL SET SER NWL NWI NWR NEL NET KER SWL SWT  SWR

Lane Configurations B & & &

Traffic Volume (vph) 5 508 8 15 200 189 9 159 8 23 141 5

Future Volume (vph) 5 508 8 15 290 189 9 159 8 203 141 5

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

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.998 0.948 0.994 0.998

Flt Protected 0.999 0.997 0.972

Satd. Flow (prot) 0 189 0 0 1793 0 0 1866 0 0 1843 0

Flt Permitted 0.996 0.980 0.979 0.663

Satd. Flow (perm) 0 1889 0 0 1758 0 0 1832 0 0 1257 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 41 2 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1288 399 384 425

Travel Time (s) 293 9.1 8.7 9.7

Peak Hour Factor 092 092 092 092 092 092 0982 092 092 092 092 092

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Adj. Flow (vph) 5 552 9 16 315 205 10 173 9 21 153 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 566 0 0 536 0 0 192 0 0 37 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left left Right Left LeR Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tun Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 g

Number of Detectors 1 3 1 3 1 3 1 3

Detector Template Left Left Left Left

Leading Detector (ft) 20 26 20 26 20 26 20 26

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(it) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type CHEx CHEx CH+Ex ChHEx Cl+Ex Cl+Ex Cl+Ex  CREx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 10 10 10

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type CHEXx CHEx CHEx Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detecior 3 Position(ft) 20 20 20 20

Detector 3 Size(ft) 6 6 6 6

Detector 3 Type CHEX CHEX Cl+Ex Cl+Ex

Detector 3 Channei

Detector 3 Extend (s) 0.0 0.0 0.0 0.0

No-Build AM Synchro 9 Report
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

0170972017

Lane Group @9

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

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

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Tumning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector {ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend {s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Delector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size{ft)
Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)

No-Build AM

Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
Y BN N A P 2 T T
Lane Group SEL_SET SER NWL NWT NWR NEL NET NER SWL SWT SWR
Tum Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 50 5.0 50 5.0
Minimum Split (s) 2.0 200 200 200 20 200 200 200
Total Split (s) 450 450 450 450 250 250 250 250
Total Split (%) 47.9% 47.9% 479% 47.9% 266% 26.6% 266% 26.6%
Maximum Green (s) 400 400 400 400 200 200 200 200
Yellow Time {s) 4,0 40 4.0 4.0 40 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 50 5.0 5.0
Lead/l ag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 30 3.0
Recall Mode Max  Max Max  Max Max  Max Max  Max
Walk Time (s)
Flash Dont Walk {s)
Pedestrian Calis {#/hr)
Act Effct Green (s) 40.4 404 20.2 20.2
Actuated g/C Ratio 0.55 0.55 0.27 0.27
vic Ratio 0.55 0.55 0.38 1.10
Control Delay 14.8 139 25.8 108.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.8 13.9 25.8 108.5
LOS B B c F
Approach Delay 14.8 139 25.8 108.5
Approach LOS B B c F
Intersection Summary
Area Type: Other

Cycle Length: 94

Actuated Cycle Length: 73.8

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.10

Intersection Signal Delay: 37.0

Intersection Capacity Utilization 77.6%

Analysis Period (min) 15

Splits and Phases:

6. Cross Street & Brighton Street

Intersection LOS: D
ICU Level of Service D

\92

No-Build AM
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2047

Lane Eroup 28

Tum Type

Protected Phases 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 40
Minimum Split (s) 19.0
Total Split (s) 24.0
Total Split (%) 26%
Maximum Green (s) 21.0
Yellow Time (s) 20
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Flash Dont Walk (s) 11.0
Pedestrian Calls {#hr) 3
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary

No-Build AM

Synchro 9 Report
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Queues

6. Cross Street & Brighton Street 01/09/2017
T

L:ane Group SET NWI NET Swi
Lane Group Flow (vph) 566 536 192 379
v/c Ratio 055 055 038 110
Control Delay 148 139 258 1085
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 148 139 258 1085
Queue Length 50th (ft) 135 116 65 ~183
Queue Length 95th (ft) 358 325 158  #459
Internal Link Dist (ft) 1208 319 304 345
Tumn Bay Length (ft)

Base Capacity (vph) 1033 980 502 344
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced vfc Ratio 055 055 038 110

Intersection Summary

~ 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.

No-Build AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: Cross Street & Brighton Street _ 01/09/2017
Sl "W BV CNE N N R SR S S S

Movement SEL SET SER NWL NWT NWR NEL NET NER S SWT SWR

Lane Configurations & % & &

Traffic Volume (vph) 5 508 8 15 290 189 9 159 8 23 1M 5

Future Volume (vph) 5 508 8 15 290 189 9 159 8 23 141 5

Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800

Total Lost time (s) 5.0 5.0 5.0 50

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.99 1.00

Fit Protected 1.00 1.00 1.00 0.97

Satd. Flow (prot) 1895 1792 1866 1843

Fit Permitted 1.00 0.98 0.98 0.66

Satd. Flow (perm) 1889 1759 1831 1257

Peak-hour factor, PHF 092 0982 092 092 092 092 092 092 092 092 082 092

Adj. Flow (vph) 5 552 9 16 35 205 10 173 9 21 183 5

RTOR Reduction (vph) 0 0 0 0 19 0 0 1 0 0 1 0

Lane Group Flow (vph) 0 566 0 0 517 0 0 19 0 0 378 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Tumn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 40.4 404 20.2 202

Effective Green, g (s) 404 404 20.2 20.2

Actuated g/C Ratio 0.53 0.53 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 30 3.0 30 3.0

Lane Grp Cap {vph) 1000 931 484 332

vfs Ratio Prot

v/s Ratio Perm c0.30 0.29 0.10 ¢0.30

v/c Ratio 0.57 0.56 0.39 114

Uniform Delay, d1 2.1 12.0 230 28.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 23 24 24 92.7

Delay (s) 14.4 14.3 254 120.7

Level of Service B B c F

Approach Delay (s) 14.4 14.3 254 120.7

Approach LOS B B c F

Intersection Summary.

HCM 2000 Control Delay 39.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 77.6% ICU Leve! of Service D

Analysis Pericd (min) 15

¢ Critical Lane Group

No-Build AM Synchro 9 Report
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Lanes, Volumes, Timings

9. Pleasant Street & Lake Street/Frontage Road 01/09/2017
T T L R A SN S

Lane Group SEL_SET SER MWL NWF NWR NEL NET NER SWL SWT SWR

Lane Configurations b 4 if ] i 1S ¥ M

Traffic Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

Future Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

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

Lane Util. Factor 095 085 100 100 100 100 100 095 095 100 095 100

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.983

Flt Protected 0.950 0.991 0.950 0.950

Satd. Flow (prot) 1698 1729 1599 1805 0 1583 0 3509 0 1770 3574 0

FIt Permitted 0.950 0.991 0.950 0.232

Satd. Flow (perm) 1698 1729 1599 1805 0 1561 0 3509 0 432 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 217 11 17

Link Speed (mph) 30 30 30 30

Link Distance (ft) 268 533 549 471

Travel Time (s) 6.1 121 125 10.7

Confl. Bikes (#/r) 1 1

Peak Hour Factor 092 082 082 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Adj. Flow (vph) 373 264 387 40 0 1M1 0 660 82 21 93 0

Shared Lane Traffic (%) 16%

Lane Group Flow (vph) 313 324 387 40 0 111 0 742 0 21 93 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Left Left  Right Left Left Right

Median Width(ft) 12 12 12 12

Link Offset(it) 0 0 0 0

Crosswalk Width({t) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 18 9 15 9 15 9 15 9

Number of Detectors 1 1 0 2 1 2 2 1

Detector Template

Leading Detector {ft) 8 6 0 16 6 26 26 36

Trailing Detector (ft) 0 0 0 0 0 0 0 30

Detector 1 Position(ft) 0 0 0 0 0 0 0 30

Detector 1 Size(ft) 6 6 20 6 6 6 6 6

Detector 1 Type Cl+Ex Cl+Ex ClH+Ex CHEX Cl+Ex Cl+Ex CHEx ClHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(f) 10 20 20

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex CHEX

Detector 2 Channel

Detector 2 Extend {s) 0.0 0.0 0.0

Turn Type Split NA  Prot Prot Perm NA pm+pt NA

Protected Phases 6 6 6 2 4 3 8

Permitted Phases 2 8

No-Build AM Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/08/2617
Al R N T . S S S A S

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL ST SWR

Detector Phase 6 6 6 2 2 4 3 8

Switch Phase

Minimum Initial (s) 8.0 8.0 80 100 10.0 15.0 90 150

Minimum Split (s) 120 120 120 140 14.0 20.0 130 2.0

Total Split (s) 240 240 240 140 14.0 41.0 13.0 540

Total Split (%) 26.1% 26.1% 26.1% 15.2% 15.2% 44.6% 14.1% 58.7%

Maximum Green (s) 200 200 200 100 10.0 37.0 90 500

Yellow Time (s) 30 3.0 30 30 30 30 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 40 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 30 3.0 30 30 3.0 30 30 3.0

Recall Mode Max Max Max  Max Max Max None  Max

Act Effct Green (s) 20 200 200 100 10.0 370 500 500

Actuated g/C Ratio 022 022 022 0N 0.11 0.40 054 054

vic Ratio 085 086 075 020 0.41 0.52 061 048

Control Delay 569 586 248 402 12.9 219 186 139

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 569 586 248 402 12.9 21.9 186 139

LOS E E c D B C B B

Approach Delay 453 20.1 21.9 14.8

Approach LOS D C C B

Intersection Summary

Area Type: Other

Cycle Lengti: 92

Actuated Cycle Length: 92
Natural Cycle: 65

Control Type: Semi Act-Uncoord
Maximum vfc Ratio: 0.86

Intersection Signal Delay: 27.0 Intersection LOS: C
Intersection Capacity Utilization 63.0% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:  9: Pleasant Street & Lake Street/Frontage Road

No-Build AM Synchro 9 Report
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Queues

9. Pleasant Street & Lake Street/F rontage Road 01/09/2017
N pl S v ~ L ¥

Lane Group SEL SET SER NWL NWR NET SWL SwT
Lane Group Flow (vph) M3 34 387 40 11 742 21 923
vic Ratio 08 08 075 020 041 052 061 048
Control Delay 569 586 248 402 129 219 186 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 569 586 248 402 129 219 186 139
Queue Length 50th (ft) 185 192 91 22 0 164 63 163
Queue Length 95th (ft) #336  #347  #224 53 48 218 104 212
Internal Link Dist (ft) 188 489 391
Tum Bay Length (ft)

Base Capacity (vph) 369 375 517 196 268 1421 365 1942
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 085 08 075 020 041 052 061 048

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

No-Build AM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
AV N N S T S A S

Movement SEL SET SER NWL NAT NWR NEL NET WNER SWL SWT _ SWR

Lane Configurations % q ¥ 5 i 4 L

Traffic Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

Future Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 40 40 4.0 4.0 4.0 40 40 4.0

Lane Util. Factor 095 09 100 100 1.00 0.95 100 085

Frpb, ped/bikes 100 100 100 1.00 0.99 1.00 1.00 1.00

Flpb, ped/bikes 100 100 100 1.00 1.00 1.00 1.00 100

Frt 100 100 085 1.00 0.85 0.98 1.00 1.00

Flt Protected 095 093 100 095 1.00 1.00 095 100

Satd. Flow (prot) 1698 1729 1599 1805 1561 3511 1770 3574

Fit Permitted 095 099 100 095 1.00 1.00 023 100

Satd. Flow (perm) 1698 1729 1599 1805 1561 3511 433 3574

Peak-hour factor, PHF 092 092 092 092 082 092 092 092 082 092 092 092

Adj. Flow (vph) 373 264 387 40 0 M 0 660 82 221 923 0

RTOR Reduction (vph) 0 0 170 0 0 99 0 10 0 0 0 0

Lane Group Flow {vph) 313 324 217 40 0 12 0 732 0 221 923 0

Confl. Bikes (#/hr) 1 1

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Turn Type Split NA  Prot  Prot Perm NA pm+pt NA

Protected Phases 6 6 6 2 4 3 8

Permitted Phases 2 8

Actuated Green, G (s) 200 200 200 100 10.0 370 500 500

Effective Green, g (s) 200 200 200 100 10.0 37.0 500 500

Actuated g/C Ratio 022 022 022 011 0.1 0.40 054 054

Clearance Time (s) 4.0 4.0 40 4.0 40 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 30 3.0 30 3.0 3.0 3.0

Lane Grp Cap (vph) 369 375 347 196 169 1412 366 1942

vis Ratio Prot 018 ¢018 014 ¢0.02 0.21 c0.06 026

v/s Ratio Perm 0.01 c0.27

vic Ratio 085 08 063 020 0.07 0.52 060 048

Uniform Delay, d1 45 347 326 374 36.8 208 128 129

Progression Factor 100 100 1.00 1.00 1.00 1.00 100  1.00

Incremental Delay, d2 209 223 8.3 23 08 14 28 0.8

Delay (s) 554 570 409 397 376 22.1 156 138

Level of Service E E D D D c B B

Approach Delay (s) 50.4 38.2 221 141

Approach LOS D D c B

Inersection Summary

HCM 2000 Control Delay 294 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 92.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

No-Build AM Synchro 9 Report
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Lanes, Volumes, Timings

3. Pleasant Street & Brighton Street 01/09/2017
AU BN S A B N

Lane Group SEL SET SER NWL NWT NWR NEL NET NER _ SWL SWT  SWR

Lane Configurations Lo 4 i & b [

Traffic Volume (vph) 14 29 9 50 24 384 0 451 23 405 494 19

Future Volume (vph}) 14 29 9 50 24 384 0 451 23 405 494 19

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

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Fit 0.976 0.850 0.993 0.994

Flt Protected 0.987 0.967 0.950

Satd. Flow (prot) 0 1730 0 0 1813 1599 0 1869 0 1787 187 0

Flt Permitted 0.936 0.809 0.173

Satd. Flow (perm) 0 1640 0 0 1517 1599 0 1869 0 325 1871 0

Right Tun on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 417 3 3

Link Speed (mph) 30 30 30 30

Link Distance (ft) 233 1288 481 549

Travel Time (s) 53 29.3 10.5 125

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Adj. Flow (vph) 15 32 10 54 28 47 0 490 25 440 537 21

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 57 0 0 80 417 0 515 0 440 558 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right  Left Left  Right Left Left Right

Median Width(ft) 0 0 0 12

Link Offsef(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tun Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Tuming Speed (mph}) 15 9 15 9 15 9 15 9

Number of Detectors 1 4 1 4 4 1 4 4 4

Detector Template Left Left Left

Leading Detector (ft) 20 66 20 66 66 20 66 66 66

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ff) 20 6 20 6 6 20 6 6 6

Detector 1 Type Cl+Ex CMHEx Cl+Ex CHEx CHEx Ci+Ex CHEx ChHEx CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20 20 20

Detector 2 Size(ft) 6 6 6 6 6 6

Detector 2 Type Cl+Ex CHEx CHEx CI+Ex Ci+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 40 40 40 40 40 40

Detector 3 Size(ft) 6 6 6 6 6 6

No-Build PM Synchro 9 Report
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

L.ane Group 29
Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Fit

Fit Protected

Satd. Flow (prot)

Flt Permitted

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

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow {vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tum Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (it)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)

No-Build PM

Synchro 9 Report
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017
i L T T S A SR S

Lane Group SEL_SET SER NWL NWT NWR NEL NET NER_ SWL SWT  SWR

Detector 3 Type CHEX CHEx Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 00 0.0 0.0

Detector 4 Position(ft) 60 60 60 60 60 60

Detector 4 Size(ft) 6 6 6 6 6 6

Detector 4 Type Cl+Ex Cl+Ex  Cl+Ex CHEx Cl+Ex CHEx

Detector 4 Channel

Detector 4 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Tumn Type Perm NA Perm NA  Pem NA pmpt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Minimum Spiit (s) 2.0 200 200 200 200 20 200 95 200

Total Split (s) 250 250 250 250 250 250 250 10.0 350

Total Split (%) 32.5% 32.5% 325% 325% 325% 325% 325% 13.0% 455%

Maximum Green {s) 2.0 200 2.0 200 20 200 200 55 300

Yellow Time (s) 4.0 40 4.0 4.0 4.0 40 4,0 40 40

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 45 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes  Yes Yes

Vehicle Extension {s) 3.0 3.0 30 3.0 3.0 3.0 30 30 3.0

Recall Mode Max  Max Max Max Max Max  Max Max  Max

Walk Time (s)

Fiash Dont Walk (s)

Pedestrian Calls (#fhr)

Act Effct Green (s) 20.0 200 200 20.0 305 300

Actuated g/C Ratio 0.33 033 033 0.33 051 050

vic Ratio 0.10 0.16  0.51 0.82 147 060

Control Delay 12.6 15.2 45 32.1 2479 139

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 12.6 15.2 45 321 2479 139

LOS B B A c F B

Approach Delay 126 6.2 321 171

Approach LOS B A C F

Intersection Summary

Area Type: Other

Cycle Length: 77

Actuated Cycle Length: 60

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.47

Intersection Signal Delay: 66.4 Intersection LOS: E

Intersection Capacity Utilization 74.3% ICU Level of Service D

Anzlysis Period {min} 15

No-Build PM Synchro 9 Report
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

Splits and Phases:  3: Pleasant Street & Brighton Street

01/09/2017
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

L:ane:Group

29

Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)
Detector 4 Position(ft)
Detector 4 Size(ft)
Detector 4 Type
Detector 4 Channel
Detector 4 Extend (s)
Tum Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial {s)
Minimum Split (s)
Total Split ()

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

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

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

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

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Intersection Summary

3.0
17.0
17.0
22%
13.0

1.0

3.0
None
5.0
8.0

No-Buitd PM

Synchro 9 Report
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Queues

3. Pleasant Street & Brighton Street 01/09/2017
N U o L X

Lane Group SET NWT NWR  NET SWL SWT
Lane Group Flow (vph) 57 80 417 515 440 558
vic Ratio 010 016 051 082 147 060
Control Delay 126 152 45 321 2479 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126  15.2 45 321 2479 139
Queue Length 50th (i) 11 20 0 167 ~158 132
Queue Length 95th (it) 33 47 52  #322 #350 219
Internal Link Dist (ft) 153 1208 381 469
Tumn Bay Length (ft) 200

Base Capacity (vph) 553 505 811 625 299 937
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 010 016 051 082 147 060

Intersection Summary

~ 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.

No-Build PM Synchro 9 Report
Page 6



HCM Signalized Intersection Capacity Analysis

3. Pleasant Street & Brighton Street 01/09/2017
hai U SN N A . APV A S

Movement SEL SET SER NWL NWT NWR NEL NET _NER SWL SWT_ SWR

Lane Configurations & 4 (i e 5 b

Traffic Volume (vph) 14 29 9 50 24 384 0 451 23 405 4% 19

Future Volume (vph) 14 29 9 50 24 384 0 451 23 405 494 19

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

Total Lost time (s) 5.0 50 5.0 5.0 45 5.0

Lane Util. Factor 1.00 100 1.00 1.00 100  1.00

Fit 0.98 1.00 085 0.99 100 099

Fit Protected 0.99 097 1.00 1.00 095 1.00

Satd. Flow (prot) 1730 1813 1599 1870 1787 1871

Fit Permitted 0.94 081  1.00 1.00 017 1.00

Satd. Flow (perm) 1641 1517 1598 1870 326 1871

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 15 32 10 54 26 417 0 490 25 440 537 21

RTOR Reduction (vph) 0 7 0 0 0 278 0 2 0 0 2 0

Lane Group Flow (vph) 0 50 0 0 80 139 0 513 0 440 557 0

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Tum Type Perm NA Perm NA  Perm NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 20.0 200 200 20.0 300 300

Effective Green, g (s) 20.0 200 200 20.0 300 300

Actuated g/C Ratio 0.33 033 033 0.33 050 0.50

Clearance Time (s) 5.0 5.0 5.0 5.0 45 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 547 505 533 623 296 935

v/s Ratio Prot 0.27 c0.14  0.30

v/s Ratio Perm 0.03 0.05 ¢0.09 ¢0.60

v/c Ratio 0.09 016 026 0.82 149  0.60

Uniform Delay, d1 13.8 141 146 18.4 128 107

Progression Factor 1.00 100  1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.7 1.2 11.7 236.1 2.8

Delay (s) 14.1 147 158 30.1 2490 135

Level of Service B B B c F B

Approach Delay (s) 14.1 15.6 30.1 117.3

Approach LOS B B c F

Intersection Summary

HCM 2000 Control Delay 68.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

No-Build PM Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
i N T T VA A U ‘S O

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations sl & A &

Traffic Volume (vph) 9 512 16 6 459 450 36 285 32 155 106 9

Future Volume (vph) 9 512 16 6 459 450 36 285 32 155 106 9

ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.996 0.934 0.987 0.995

Fit Protected 0.999 0.994 0.972

Satd. Flow (prot) 0 189 0 0 1766 0 0 1849 0 0 1838 0

Fit Permitted 0.982 0.996 0.939 0469

Satd. Flow (perm) 0 1858 0 0 1759 0 0 1747 0 0 887 0

Right Tum on Red Yes Yes Yes Yes

Said. Flow (RTOR) 2 84 5 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1288 399 334 425

Travel Time (s) 29.3 9.1 8.7 9.7

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Adj. Flow (vph) 10 557 17 7 493 489 38 27 3% 168 115 10

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 584 0 0 995 0 0 351 0 0 293 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment left  Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 3 1 3 1 3 1 3

Detector Template Left Left Left Left

Leading Detector {ft) 20 26 20 26 20 26 20 26

Traifing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(it) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEx CHEx CHEx ChEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 10 10 10

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+EX Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 20 20 20 20

Detector 3 Size(ft) 6 6 6 6

Detector 3 Type Cl+Ex Cl+Ex CHEx Cl+Ex

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0

No-Build PM Synchro 9 Report

Page 8



Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2017

L.ane Group 29

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
ideal Flow (vphpl)
Lane Util. Factor

Frt

Flt Protected

Sald. Flow (prot)

Fit Permitted

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

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)
Detector 3 Type
Detector 3 Channei
Detector 3 Extend (s)

No-Build PM

Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 017092017
iU BN U A P s T T
Lane Group SEL SET SER NWL NWT NWR NEL NEF NER SWL SWT SWR
Tumn Type Perm NA Pem NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial {s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 200 200 20 200 200 200 2.0 200
Total Split (s) 450 450 450 450 250 250 250 250
Total Split (%) 47.9% 47.9% 47.9% 47.9% 26.6% 26.6% 26.6% 26.6%
Maximum Green (s) 400 400 400 400 200 200 200 200
Yellow Time (s) 40 4.0 40 40 40 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 30 3.0 3.0 3.0 3.0 30 30 3.0
Recall Mode Max  Max Max  Max Max  Max Max  Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 404 40.4 20.2 20.2
Actuated g/C Ratio 0.55 0.55 0.27 0.27
vic Ratio 0.57 1.00 0.73 1.21
Control Delay 16.3 485 36.3 153.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.3 48.5 36.3 153.2
LOS B D D F
Approach Delay 15.3 48.5 36.3 153.2
Approach LOS B D D F
Intersection Summary ;
Area Type: Other

Cycle Length: 94

Actuated Cycle Length: 73.8

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.21

Intersection Signal Delay: 51.7

Intersection Capacity Utilization 99.7%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: D
ICU Level of Service F

6: Cross Street & Brighton Street

No-Build PM

Synchro 9 Report
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2017

Lane Group 29

Turn Type

Protected Phases 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 40
Minimum Split (s) 18.0
Total Split (s) 24.0
Total Split (%) 26%
Maximum Green (s) 21.0
Yellow Time (s) 20
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#fhr) 3
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary

No-Build PM

Synchro 9 Report
Page 11



Queues

6. Cross Street & Brighton Street 01/09/2017
N X x ¥
Lane Group SET NWT_NET SWT
Lane Group Flow {vph) 584 995 351 293
v/c Ratio 057 100 073 1.2
Control Delay 153 485 363 1532
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 153 485 363 1532
Queue Length 50th (ft) 142 352 132 ~152
Queue Length 95th (ft) 378  #910  #347  #389
Internal Link Dist (ff) 1208 319 304 45
Tumn Bay Length (ft)
Base Capacity (vph) 1017 99 481 243
Starvation Cap Reducin 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reducin 0 0 0 0
Reduced v/c Ratio 057 100 073 121
Intersection Summary
~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, qgueue may be longer.
Queue shown is maximum after two cycles.
No-Build PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

B: Cross Street & Brighton Street 01/092017
O N T T S R A O A S S

Movement SEL SET SER NWL NWT WNWR NEL NET RER WL Swr  SWR

Lane Configurations i & o 4

Traffic Volume (vph) 9 512 16 6 459 450 3% 255 32 155 106 9

Future Volume (vph) 9 512 16 6 459 450 36 255 32 185 106 9

Ideal Flow (vphpl) 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.93 0.99 1.00

Flt Protected 1.00 1.00 0.99 0.97

Satd. Flow (prot) 1891 1765 1849 1839

Flt Permitted 0.98 1.00 0.94 0.47

Satd. Flow (perm) 1859 1759 1747 886

Peak-hour factor, PHF 092 082 082 092 092 092 092 092 092 092 092 092

Adj. Flow {vph) 10 597 17 7 489 489 9 277 3 168 115 10

RTOR Reduction {vph) 0 1 0 0 30 0 0 4 0 0 1 0

Lane Group Flow (vph) 0 583 0 0 965 0 0 347 0 0 292 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Tum Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Pemitted Phases 6 2 4 8

Actuated Green, G (s) 404 404 20.2 20.2

Effective Green, g (s) 404 404 20.2 20.2

Actuated g/C Ratio 0.53 0.53 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 984 931 462 234

v/s Ratio Prot

v/s Ratio Perm 0.31 c0.55 0.20 ¢0.33

vic Ratio 0.59 1.04 0.75 1.25

Uniform Delay, d1 12.3 17.9 257 280

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 28 39.3 10.8 141.2

Delay (s) 14.9 57.3 36.5 169.2

Level of Service B E D F

Approach Delay (s) 14.9 571.3 36.5 169.2

Approach LOS B E D F

Intersection Summary

HCM 2000 Control Delay 57.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 99.7% ICU Level of Service 3

Analysis Period (min) 15

¢ Critical Lane Group

No-Build PM Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
YN s XY X

Lane Group SEL SET SER NWL NWT NWR NEL NET NER  SwL  SWT  SWR

Lane Configurations 5 q i 5 r [ ¥

Traffic Volume (vph) 465 55 411 39 0 39 0 731 59 83 570 0

Future Volume (vph) 465 55 411 39 0 319 0 731 59 83 570 0

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

Lane Util. Factor 095 09 100 100 100 100 100 095 095 100 095 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.989

Fit Protected 0950 0.962 0.950 0.950

Satd. Flow (prot) 1698 1708 1599 1805 0 1583 0 3532 0 1770 3574 0

Flt Permitted 0950 0.962 0.950 0.195

Satd. Flow {perm) 1698 1708 1599 1805 0 1561 0 3532 0 363 374 0

Right Tumn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) K4l 207 1"

Link Speed {mph) 30 30 30 30

Link Distance (ft) 268 533 549 471

Travel Time (s) 6.1 121 125 10.7

Confl. Bikes (#/hr) 1 1

Peak Hour Factor 092 092 092 092 09 092 092 092 092 092 082 092

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Adj. Flow {vph) 505 60 447 42 0 347 0 79 64 % 620 0

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 283 282 447 42 0 347 0 859 0 90 620 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left left Right  Leift Left Right Left Left Right ieft left Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 100

Tuming Speed (mph}) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 2 1 2 2 1

Detector Template

Leading Detector (ft) 6 6 0 16 6 26 26 36

Trailing Detector (ft) 0 c 0 0 0 0 0 30

Detector 1 Position(ft) 0 0 0 0 0 0 0 30

Detector 1 Size(ft) 6 6 20 6 6 6 6 6

Detector 1 Type CHEx Cl+Ex Cl#Ex CHEx Cl+Ex CIHEx CHEx CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 20 20

Detector 2 Size(ft) 6 6 6

Detector 2 Type CHEX CHEx Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Turn Type Split NA  Prot  Prot Perm NA pm+pt NA

Protected Phases 6 6 ] 2 4 3 8

Permitted Phases 2 8

No-Buitld PM Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
pa YU B N N T B A A S

L:ane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Detector Phase 6 6 6 2 2 4 3 8

Switch Phase

Minimum Initial (s) 8.0 8.0 80 100 10.0 15.0 90 150

Minimum Split (s) 120 120 120 140 14.0 20.0 130 200

Total Split (s) 240 240 240 140 14.0 41.0 13.0 540

Total Split (%) 261% 26.1% 26.1% 15.2% 15.2% 44.6% 141% 58.7%

Maximum Green (s) 200 200 200 100 10.0 37.0 9.0 500

Yellow Time (s) 3.0 30 3.0 3.0 30 30 30 30

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 40 4.0 40 40 40 4.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 30 3.0 30 3.0

Recall Mode Max Max Max  Max Max Max None  Max

Act Effct Green (s) 200 200 20 100 10.0 396 500 50.0

Actuated g/C Ratio 022 022 022 011 0.11 0.43 054 054

vic Ratio 077 076 075 0.21 0.98 0.56 027 032

Control Delay 492 486 187 405 61.9 220 123 122

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 492 486 187 405 61.9 220 123 122

LOS D D B D E C B B

Approach Delay 356 59.6 220 12.2

Approach LOS D E C B

Intersection Summary

Area Type: Other

Cycle Length; 92

Actuated Cycle Length: 92

iNatural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 29.2
Intersection Capacity Utilization 66.2%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service C

Splits and Phases:  9: Pleasant Street & Lake Street/Frontage Road

Synchro 9 Report
Page 15
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Queues

9: Pleasant Street & Lake Street/Frontage Road 01/08/2017
N T U L T

Lane Group SEL SET SER NWL NWR NET SWL SWT
Lane Group Flow {vph) 283 282 447 42 347 859 90 620
vic Ratio 077 076 075 021 098 05 027 032
Control Delay 492 486 187 405 619 220 123 122
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 492 486 187 405 619 220 123 122
Queue Length 50th (it) 164 163 63 23 84 200 24 98
Queue Length 95th (ft) #290 #2088  #183 55 #262 262 47 133
Intemal Link Dist (ft) 188 469 391
Turn Bay Length (f)
Base Capacity (vph) 39 3N 598 196 354 1526 334 1942
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 ¢ 0 0 0 0 0 0
Reduced vic Ratio 077 076 075 021 098 056 027 032
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
No-Build PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

9: Pleasant Street & Lake Street/Frontage Road 01/08/2017
R Y T T S B O A S

Movement SEL_SET SER NWL NWT NWR NEL NET NER SWL SWT  SWR

Lane Configurations b | 4 i % i ) 5 M

Traffic Volume (vph) 465 5 411 39 0 39 0 73 59 83 570 0

Future Volume (vph) 465 55 411 39 0 319 0 73 59 83 570 0

Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 4900 1900

Total Lost time (s) 40 4.0 4.0 4.0 40 40 4.0 40

Lane Util. Factor 095 095 100 1.00 1.00 0.95 1.00 095

Frpb, ped/bikes 1.00 100 100 1.00 0.99 1.00 1.00 1.00

Fipb, ped/bikes 1.00 100 100 1.00 1.00 1.00 100 1.00

Frt 100 100 08 1.00 0.85 0.99 100 1.00

Fit Protected 095 09 100 095 1.00 1.00 095 1.00

Satd. Flow (prot) 1698 1709 1599 1805 1561 3531 1770 3574

Fit Permitted 095 09 100 095 1.00 1.00 019  1.00

Satd. Flow (perm) 1698 1709 1599 1805 1561 3531 363 3574

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 082 092 092 0892

Adj. Flow (vph) 505 60 447 42 0 347 0 795 64 90 620 0

RTOR Reduction (vph) 0 0 252 0 0 185 0 6 0 0 0 0

Lane Group Flow (vph) 283 282 195 42 0 162 0 853 0 90 620 0

Confl. Bikes {#hr) 1 1

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Tumn Type Split NA  Prot  Prot Perm NA pm+pt NA

Protected Phases 6 6 6 2 4 3 8

Permitted Phases 2 8

Actuated Green, G (s) 200 200 20 100 10.0 396 508 50.8

Effective Green, g (s) 200 200 200 100 10.0 39.6 508 50.8

Actuated g/C Ratio 022 022 022 011 0.11 0.43 055 055

Clearance Time (s) 4.0 40 40 4.0 4.0 4.0 4.0 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 365 368 M4 194 168 1506 307 1956

v/s Ratio Prot c01?7 017 012 002 c0.24 002 ¢0.17

v/s Ratio Perm ¢0.10 0.14

vic Ratio 078 077 057 022 0.97 0.57 029 032

Uniform Delay, d1 M3 342 325 378 412 20.1 120 115

Progression Factor 100 100 100 1.00 1.00 1.00 1.00  1.00

Incremental Delay, d2 148 141 6.6 25 61.0 1.5 0.5 04

Delay (s) 491 483 392 404 102.3 27 126 119

Level of Service D D D D 5 c B B

Approach Delay (s) 445 95.6 21.7 12.0

Approach LOS D F C B

Intersection Summary

HCM 2000 Control Delay 36.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 92.8 Sum of lost time (s) 16.0

Intersection Capacity Utilization 66.2% ICU Level of Service c

Analysis Period (min) 15

¢ Critical Lane Group

No-Build PM Synchro 9 Report
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/092017
N ) X r 3 A~ L ¥ w

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWF  SwR

Lane Configurations B 4 r & 5 ]

Traffic Volume (vph) 20 13 8 44 11 261 3 346 22 377 608 12

Future Volume (vph) 20 13 8 a4 1 261 3 36 22 377 608 12

Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 0 1 0

Taper Length (ff) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.973 0.850 0.992 0.997

Fit Protected 0.976 0.962 0.950

Satd. Flow (prot) 0 1720 0 0 1799 1599 0 1867 0 1787 1876 0

Fit Permitted 0.885 0.797 0.995 0.325

Satd. Flow (perm) 0 1559 0 0 1490 1599 0 1858 0 611 1876 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 284 4 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 233 1288 461 549

Travel Time (s) 53 293 10.5 125

Peak Hour Factor 092 092 092 092 092 0982 092 092 092 092 092 092

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Adj. Flow (vph) 22 14 9 48 12 284 3 376 24 410 661 13

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 45 0 0 60 284 0 403 0 410 674 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left  Right Left Left  Right Left Left Right

Median Width(ft) 0 0 0 12

Link Offsef(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Tumning Speed {mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 4 1 4 4 1 4 4 4

Detector Template Left Left Left

Leading Detector (ft) 20 66 20 66 66 20 66 66 66

Trailing Detector (it) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6 20 6 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEx CHEx Cl+Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queuve (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20 20 20

Detector 2 Size(ft) 6 6 6 6 6 6

Detector 2 Type CHEX Cl+Ex CHEx CI+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 3 Fosition(ft) 40 40 40 40 40 40

Detector 3 Size(ft) 6 6 6 6 6 ]

Build AM_Dunkin Donuts Synchro 9 Report
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group a9

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphp!)
Storage Length (ft)
Storage Lanes

Taper Length (ft)
Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Right Tumn on Red
Satd. Flow {(RTOR)
Link Speed (mph)
Link Distance {ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersecticn
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)

Build AM_Dunkin Donuts

Synchro 9 Report
Page 2



Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/08/2017
A N . T S T SO A S

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Detector 3 Type ClHEx CHEx Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 4 Position(ft) 60 60 60 60 60 60

Detector 4 Size(it) 6 6 6 6 6 6

Detector 4 Type Cl+Ex ClH+Ex Cl+Ex Cl+Ex Ci+Ex CHEx

Detector 4 Channel

Detector 4 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA Pem Pem NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 50 50 5.0 5.0

Minimum Split (s) 200 200 200 200 20 200 200 95 2.0

Total Split (s) 250 250 250 250 250 250 250 10.0 350

Total Split (%) 32.5% 32.5% 325% 325% 325% 325% 32.5% 13.0% 455%

Maximum Green (s) 200 200 200 20 200 200 200 55 300

Yellow Time (s) 4.0 4,0 4.0 4,0 4.0 4.0 40 4.0 40

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 1.0

Lost Time Adijust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 50 5.0 5.0 5.0 45 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? Yes  Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max  Max Max Max Max Max  Max Max  Max

Walk Time (s) :

Flash Dont Walk (s)

Pedestrian Calls {#/hr)

Act Effct Green (s) 20.0 200 200 20.0 305 300

Actuated g/C Ratio 0.33 033 033 0.33 051 050

v/c Ratio 0.09 012 039 0.65 098 072

Control Delay 123 14.8 4.1 227 565 174

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 123 14.8 41 227 565 171

LOS B B A C E B

Approach Delay 12.3 6.0 227 320

Approach LOS B A c C

Infersection Summary

Area Type: Other

Cycle Length: 77

Actuated Cycle Length: 60

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 24.7 Intersection LOS: C

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15

Build AM_Dunkin Donuts Synchro 9 Report

Page 3



Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

Splits and Phases:  3: Pleasant Street & Brighton Street

01/09/2017

Synchro 9 Report
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group

29

Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)
Detector 4 Position(ff)
Detector 4 Size(it)
Detector 4 Type
Detector 4 Channel
Detector 4 Extend (s)
Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

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

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

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

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Intersection Summary

30
170
17.0
22%
13.0

3.0

1.0

30
None
50
8.0

Build AM_Dunkin Donuts
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Queues

3: Pleasant Street & Brighton Street 01/09/2017
N X X2 ¥

Lane:Group SET NWT NWR NET SWL  swi
Lane Group Flow {vph) 45 60 284 403 410 674
vic Ratio 009 012 039 065 098 072
Control Delay 123 148 41 227 565 171
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 123 148 41 227 565 171
Queue Length 50th (ft) 9 15 0 120 87 175
Queue Length 95th (ff) 27 37 44 204 #239 291
Internal Link Dist (ft) 153 1208 381 469
Tum Bay Length (f) 200
Base Capacity (vph) 525 496 722 622 418 939
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 009 012 038 065 098 072
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Build AM_Dunkin Donuts Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: Pleasant Street & Brighton Street 01/08/2017
IR N N 2 T A S S

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL swT SWR

Lane Configurations & ) i & 5 B

Traffic Volume (vph) 20 13 8 44 11 261 3 346 22 377 608 12

Future Volume (vph) 20 13 8 44 11 261 3 346 2 377 608 12

Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 45 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 100 100

Frt 0.97 1.00 085 0.99 100 100

Fit Protected 0.98 09 1.00 1.00 095 100

Satd. Flow (prot) 1720 1798 1599 1867 1787 1876

Fit Permitted 0.89 080 1.00 1.00 033 1.00

Satd. Flow (perm) 1560 1490 1599 1858 611 1876

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 22 14 9 48 12 284 3 376 24 410 661 13

RTOR Reduction (vph) 0 6 0 0 0 189 0 3 0 0 1 0

Lane Group Flow (vph) 0 39 0 0 60 95 0 400 0 410 673 0

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Tumn Type Perm NA Perm NA Pem Perm NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 20.0 200 200 200 300 300

Effective Green, g (s) 20.0 200 200 20.0 3.0 300

Actuated g/C Ratio 0.33 033 033 0.33 050 050

Clearance Time (s) 5.0 5.0 5.0 5.0 45 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 520 496 533 619 413 938

vls Ratio Prot c0.09 036

v/s Ralio Perm 0.03 0.04 c0.06 0.22 c0.40

v/c Ratio 0.07 012 018 0.65 099 072

Uniform Delay, d1 137 139 142 17.0 87 N7

Progression Factor 1.00 100  1.00 1.00 1.00 100

Incremental Delay, d2 0.3 0.5 0.7 5.2 425 47

Delay (s) 14.0 144 149 222 582 164

Level of Service B B B c E B

Approach Delay (s) 14.0 14.8 22.2 2.2

Approach LOS B B c c

Intersection Summary

HCM 2000 Controf Delay 26.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 73.9% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Build AM_Dunkin Donuts Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
iR B U R - T T

Lane Group SEL SET SER NWL NWT NWR MEL NET NER SWL SWT SWR

Lane Configurations & et e P

Traffic Volume (vph) 5 508 8 15 290 189 9 159 8§ 23 5

Future Volume (vph) 5 508 8 15 230 189 9 159 8 203 141 5

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

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.998 0.948 0.994 0.998

Flt Protected 0.999 0.997 0.972

Satd. Flow (prot) 0 18% 0 0 1793 0 0 1866 0 0 1843 0

Flt Permitted 0.996 0.980 0.979 0.663

Satd. Flow {perm) 0 1889 0 0 1758 0 0 1832 0 0 1257 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 41 2 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1288 399 384 425

Travel Time (s) 29.3 9.1 8.7 97

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Adj. Flow (vph) 5 652 9 16 315 205 10 173 9 22 153 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 566 0 0 536 0 0 192 0 0 379 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right  Left Left Right left  Left Right

Median Width(ft) 0 0 0 0

Link Offset{ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tumn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Tumning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 3 i 3 1 3 1 3

Detector Template Left Left Left Left

Leading Detector (ft) 20 26 20 26 20 26 20 26

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex Cl+Ex CHEx Cl+Ex CHEx CHEX Cl+Ex Ci+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 10 10 10

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex CHEx Cl+Ex CHEx

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 20 20 20 20

Detector 3 Size(ft) 6 6 6 6

Detector 3 Type Cl+Ex CHEX CHEx Cl+Ex

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0

Build AM_Dunkin Donuts Synchro 9 Report
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/08/2017

Lane Group 29

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor

Frt

Fl Protected

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 (%)
Adij. Flow {vph)
Shared Lane Traffic (%)
Lane Group Flow {vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tumn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s}
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)
Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)

Build AM_Dunkin Donuts

Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
U S S A A T
Lane Group SEL SET SER NWL NWT NWR NEL NET NER  SWL SWT
Tumn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 200 200 200 200 200 200 200 200
Total Split {s) 450 450 450 450 250 250 250 250
Total Split (%) 47.9% 47.9% 47.9% 47.9% 266% 26.6% 26.6% 26.6%
Maximum Green (s) 40.0 400 400 400 200 200 200 200
Yellow Time (s) 4.0 4.0 40 40 4.0 4.0 40 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 50 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 30 3.0 3.0 30 3.0
Recall Mode Max  Max Max  Max Max  Max Max  Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 40.4 404 20.2 20.2
Actuated g/C Ratio 0.55 0.55 0.27 0.27
vic Ratio 0.55 0.55 0.38 1.10
Control Delay 14.8 13.9 25.8 108.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.8 13.9 258 108.5
LOS B B " C F
Approach Delay 14.8 13.9 258 108.5
Approach LOS B B c F
Intersection Summary
Area Type: Other

Cycle Length: 94

Actuated Cycle Length: 73.8
Natural Cycle: 90

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.10

Intersection Signal Delay: 37.0 Intersection LOS: D
intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  6: Cross Street & Brighton Street

Build AM_Dunkin Donuts Synchro 9 Report
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/09/2017

Lane Group @9

Tumn Type

Protected Phases 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0
Minimum Split (s) 19.0
Total Spiit (s) 240
Total Split (%) 26%
Maximum Green (s) 21.0
Yellow Time (s) 20
Ali-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Fiash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 3
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary

Build AM_Dunkin Donuts

Synchro 9 Report
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Queues

6: Cross Street & Brighton Street 01/09/2017
N N ox ¥
Lane'Group SET NWT  NET SWT
Lane Group Flow (vph) 566 536 192 379
vic Ratio 055 055 038 1.10
Control Delay 148 139 258 1085
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 148 139 258 1085
Queue Length 50th (ft) 135 116 65 ~183
Queue Length 95th (ft) 358 325 158  #459
Internal Link Dist (ft) 1208 319 304 345
Tumn Bay Length {ff)
Base Capacity (vph) 1033 980 502 344
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reducin 0 0 0 0
Reduced v/c Ratio 055 055 038 110
Intersection Summary
~ 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.
Build AM_Dunkin Donuts Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: Cross Street & Brighton Street 01/09/2017
AU RSN N T S T O

Movement SEL SET SER MWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations & & & &

Traffic Volume (vph) 5 508 8 15 290 189 9 159 8 203 141 5

Future Volume (vph) 5 508 8 15 290 189 9 159 8 203 14 5

Ideal Flow (vphpl) 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time {s) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.99 1.00

Fit Protected 1.00 1.00 1.00 0.97

Satd. Flow (prot) 1895 1792 1866 1843

Fit Permitted 1.00 0.98 0.98 0.66

Satd. Flow (perm) 1889 1759 1831 1257

Peak-hour factor, PHF 092 092 092 09 092 092 092 092 092 092 092 092

Adj. Flow (vph) 5 552 9 16 315 206 10 173 9 2 153 5

RTOR Reduction (vph) 0 0 0 0 19 0 0 1 0 0 1 ¢

Lane Group Flow (vph) 0 566 0 0 517 0 0 191 0 0 378 0

Heavy Vehicles {%) 0% 0% 0% 0% . 0% 1% 0% 1% 0% 0% 0% 0%

Tumn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases ] 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 404 404 20.2 20.2

Effective Green, g (s) 404 404 20.2 20.2

Actuated g/C Ratio 0.53 0.53 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s} 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 1000 931 484 332

v/s Ratio Prot

v/s Ratio Perm ¢0.30 0.29 0.10 c0.30

v/c Ratio 0.57 0.56 0.39 114

Uniform Delay, d1 12.1 12.0 23.0 28.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 23 24 24 92.7

Delay (s) 14.4 14.3 254 120.7

Level of Service B B C F

Approach Delay (s) 144 14.3 254 1207

Approach LOS B B c F

Intersection Summary

HCM 2000 Control Delay 39.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Build AM_Dunkin Donuts Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
bl O B N S B A A

Lane Group SEL _SET SER NwL NWT NWR HEL NET NER SWL SWT SWR

Lane Configurations b 4 fd 5 r L) 5 M

Traffic Volume {vph) 343 243 356 37 0 102 0 607 75 203 849 0

Future Volume (vph) . 343 243 356 37 0 102 0 607 75 203 849 0

Ideal Flow {vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 085 095 100 100 100 100 100 095 09 100 095 1.00

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.983

Fit Protected 0950 0.991 0.950 0.950

Satd. Flow (prot) 1698 1728 1599 1805 0 1583 0 3509 0 1770 3574 0

Fit Permitted 0.950 0.991 0.950 0.232

Satd. Flow {perm) 1698 1729 1599 1805 0 1561 0 3509 0 432 3574 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 217 111 17

Link Speed (mph) 30 30 30 30

Link Distance (ft) 268 533 549 471

Travel Time (s) 6.1 12.1 125 10.7

Confl. Bikes (#/hr) 1 1

Peak Hour Factor 092 092 082 092 -092 092 092 092 092 092 092 092

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Adj. Flow (vph) 373 264 387 40 0 111 0 660 82 21 923 0

Shared Lane Traffic (%) 16%

Lane Group Flow (vph) 313 34 387 40 0 11 0 742 0 2 923 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left  Left Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 100 100 100 100 10C 400 100 100 100 100 1.00

Tumning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 2 1 2 2 1

Detector Template

Leading Detector (ft) 6 6 0 16 6 26 26 36

Trailing Detector (ft) 0 0 0 0 0 0 0 30

Detector 1 Position(ft) 0 0 0 0 0 0 0 30

Detector 1 Size(ft) 6 6 20 6 6 6 6 6

Detector 1 Type ChEx CHEx CHEx Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEXx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 20 20

Detector 2 Size(ft) 6 6 6

Detector 2 Type Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Tum Type Split NA  Prot  Prot Perm NA pmipt NA

Protected Phases 6 6 6 2 4 3 8

Permifted Phases 2 8

Build AM_Dunkin Donuts Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/08/2017
AU B T S Y e T

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWA _SWR

Detector Phase 6 6 6 2 2 4 3 8

Switch Phase

Minimum Initial (s) 8.0 8.0 80 100 10.0 15.0 90 150

Minimum Split (s) 120 120 120 140 14.0 20.0 13.0 200

Total Split (s) 240 240 240 140 14.0 41,0 130 540

Total Split (%) 26.1% 26.1% 26.1% 15.2% 15.2% 44.6% 14.1% 58.7%

Maximum Green (s) 200 200 20 100 10.0 37.0 90 500

Yellow Time (s) 3.0 30 3.0 3.0 30 30 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 40 40 40 40 40 40 4.0

LeadfLag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 30 30 30 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max  Max Max Max None  Max

Act Effct Green (s) 200 20 20 100 10.0 37.0 500 50.0

Actuated g/C Ratio 022 022 022 0N 0.1 0.40 054 054

vi/c Ratio 085 08 075 020 0.41 0.52 061 048

Control Delay 569 586 248 402 129 219 86 139

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 569 586 248 402 129 219 186 139

LOS E E c D B C B B

Approach Delay 453 20.1 219 14.8

Approach LOS D C C B

intersection Summary.

Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 92

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 27.0
Intersection Capacity Utilization 63.0%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service B

9: Pleasant Street & Lake Street/Frontage Road

Splits and Phases:

Synchro 9 Report
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Queues

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
“* N ) =~ ox ¥
Lane Group SEL SET SER NWL NWR NET SWL SWE
Lane Group Flow (vph) 313 324 387 40 1M1 742 221 923
vic Ratio 085 08 075 020 041 052 061 048
Control Delay 569 586 248 402 129 219 186 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 569 586 248 402 129 219 186 139
Queue Length 50th (ft) 185 192 91 22 0 164 63 163
Queue Length 95th (ft) #336  #347  #224 53 48 218 104 212
Internal Link Dist (ft) 188 469 391
Turn Bay Length (ft)
Base Capacity (vph) 369 375 517 196 268 1421 365 1942
Starvation Cap Reducin 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 085 08 075 020 041 052 081 048
Intersection Summary

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

Build AM_Dunkin Donuts Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
AU BN N O R B T

Movement SEL SET SER NWL NWT NWR MEL NET NER SwL SWi  SWR

Lane Configurations 5 4 i’ 5 i b 5 M

Traffic Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

Future Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.0 40 40 4.0 40 4.0 4.0 4.0

Lane Util. Factor 095 095 100 1.00 1.00 0.95 1.00 095

Frpb, ped/bikes 100 100 100 100 0.99 1.00 1.00  1.00

Fipb, ped/bikes 100 100 100 1.00 1.00 1.00 1.00 100

Frt 1.00 100 085 1.00 0.85 0.98 1.00  1.00

Flt Protected 095 099 100 085 1.00 1.00 095 100

Satd. Flow (prot) 1698 1729 1599 1805 1561 3511 1770 3574

FIt Permitted 095 099 100 095 1.00 1.00 023 1.00

Satd. Flow {perm) 1698 1729 1599 1805 1561 3511 433 3574

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 0982 092 092 09

Adj. Flow {vph) 373 264 387 40 0 1M 0 660 82 221 923 0

RTOR Reduction (vph) 0 0 170 0 0 99 0 10 0 0 0 0

Lane Group Flow (vph) 313 324 27 40 0 12 0 732 0 221 923 0

Confl. Bikes (#hr) 1 1

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Tum Type Split NA  Prot  Prot Perm NA pm+pt NA

Protected Phases 6 6 6 2 4 3 8

Permitted Phases 2 8

Actuated Green, G (s) 200 200 200 100 10.0 370 500  50.0

Effective Green, g {s) 200 200 200 100 10.0 37.0 500 500

Actuated g/C Ratio 022 022 022 011 0.11 0.40 054 054

Clearance Time (s) 4.0 4.0 4.0 40 40 4.0 40 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 369 375 347 196 169 1412 366 1942

v/s Ratio Prot 018 «c019 0144 ¢0.02 0.21 c0.06 028

v/s Ratio Perm 0.01 c0.27

v/c Ratio 085 086 083 020 0.07 0.52 060 048

Uniform Delay, d1 345 347 326 374 36.8 20.8 128 129

Progression Factor 100 100 100 100 1.00 1.00 1.00  1.00

Incremental Delay, d2 209 223 83 23 0.8 14 28 0.8

Delay (s) 554 570 409 397 376 22.1 156 138

Level of Service E E D D D c B B

Approach Delay (s) 504 38.2 221 141

Approach LOS D D c B

Intersection Summary

HCM 2000 Control Delay 29.4 HCM 2000 Leve! of Service c

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 92.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period {min) 15

¢ Critical Lane Group

Build AM_Dunkin Donuts Synchro 9 Report
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017
bl S BN N A A L ¥ >

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT_ SWR

Lane Configurations & 4 i & 5 P

Traffic Volume (vph) 20 13 8 44 1 261 3 36 2 376 607 12

Future Volume (vph) 20 13 8 44 11 261 3 346 22 376 607 12

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.973 0.850 0.992 0.997

Fit Protected 0.976 0.962 0.950

Satd. Flow (prot) 0 1720 0 0 1799 1599 0 1867 0 1787 1876 0

Fit Permitted 0.885 0.797 0.995 0.325

Satd. Flow (perm) 0 1589 0 0 140 1599 0 1858 0 611 1876 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 284 4 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 233 1288 461 549

Travel Time (s) 5.3 293 10.5 12.5

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Adj. Flow (vph) 22 14 9 48 12 284 3 376 24 409 660 13

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 45 0 0 60 284 0 403 0 409 673 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Leit Left Right Left  Left Right left  Lleft Right

Median Width(ft) 0 0 0 12

Link Offsetift) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 4 1 4 4 1 4 4 4

Detector Template Left Left Left

Leading Detector (ft) 20 66 20 66 66 20 66 66 66

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ff) 20 6 20 6 6 20 6 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex CHEx ChHEx CHEx ClHEx Cl+Ex CMEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20 20 20

Detector 2 Size(ft) 6 6 6 6 6 6

Detector 2 Type ClH+Ex Cl+Ex ChEx Cl+Ex CHEx Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 40 40 40 40 40 40

Detector 3 Size(ft) 6 6 6 6 6 6

Build AM_High-Tumover Restaurant Synchro 9 Report
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group 29

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)
Lane Util. Factor

Frt

Fit Protected

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 (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tum Lane
Headway Factor
Tuming Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)

Build AM_High-Tumover Restaurant
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Lanes, Volumes, Timings

3. Pleasant Street & Brighton Street 01/09/2017
N p] - X r X o~ L ¥ w

L.ang.Group SEL _SET SER MWL WNWT NWR NEL NET NER SWL SWT SR

Detector 3 Type Cl+Ex Cl+Ex CH+Ex CHEx Cl+Ex Ci+Ex

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 4 Position(ft) 60 60 60 60 60 60

Detector 4 Size(ft) 6 6 6 6 6 6

Detector 4 Type CHEX Ci+Ex CHEX Cl+Ex Ci+Ex CHEx

Detector 4 Channel

Detector 4 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA Perm NA  Perm Pem NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initia! (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 5.0 5.0

Minimum Split (s) 200 200 200 200 200 200 200 95 200

Total Split (s) 250 250 2560 250 250 250 250 100 350

Total Split (%) 325% 325% 325% 325% 325% 325% 325% 13.0% 455%

Maximum Green (s) 200 200 200 20 200 200 200 55 300

Yellow Time (s) 4.0 40 40 4.0 4,0 4.0 4.0 4.0 40

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 1.0

Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time {s) 5.0 5.0 5.0 5.0 45 5.0

Lead/Lag Lag Lag Lead

Lead-Lag Optimize? ' Yes  Yes Yes

Vehicle Extension (s) 3.0 30 30 30 3.0 30 30 30 30

Recall Mode Max  Max Max Max Max Max  Max Max  Max

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 20.0 20 200 20.0 305 300

Actuated g/C Ratio 0.33 033 033 0.33 051 050

v/c Ratio 0.09 012 039 0.65 098 072

Control Delay 12.3 14.8 41 227 56.0 17.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 123 148 4.1 227 56.0 170

LOS B B A C E B

Approach Delay 123 6.0 227 318

Approach LOS B A c c

Intersection Summary

Area Type: Other

Cycle Length: 77

Actuated Cycle Length: 60

Natural Cycle: 80

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.98

Intersection Signal Delay: 24.6 Intersection LOS; C

Intersection Capacity Utflization 73.8% ICU Level of Service D

Analysis Period (min) 15

Build AM_High-Tumover Restaurant Synchro 9 Report
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Lanes, Volumes, Timings
3. Pleasant Street & Brighton Street

Splits and Phases: 3 Pleasant Streef & Brighton Street

01/09/2017

Synchro 9 Report
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane Group

29

Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)
Detector 4 Position(ft)
Detector 4 Size(f)
Detector 4 Type
Detector 4 Channel
Detector 4 Extend (s)
Tum Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

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

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Intersection Summary

3.0
None
5.0
8.0

Build AM_High-Turnover Restaurant

Synchro 9 Report
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Queues

3: Pleasant Street & Brighton Street 01/09/2017
N " U ox (¥

Liane Group SET _NWT NWR NET SWL SWi
Lane Group Flow (vph) 45 60 284 403 409 673
vic Ratio 008 012 039 065 098 072
Control Delay 123 148 41 227 560 170
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 123 148 41 227 8.0 170
Queue Length 50th (ft) 9 15 0 120 87 175
Queue Length 95th (ft) 27 37 4 204 #239 291
Internal Link Dist (ft) 153 1208 381 469
Turn Bay Length (1) 200

Base Capacity (vph) 525 496 722 622 418 939
Starvation Cap Reductin 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 009 012 039 065 098 072

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

Build AM_High-Turnover Restaurant Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

3: Pleasant Street & Brighton Street 01/09/2017
bl U B T A R S O T S

Movement SEL SET SER NWL NWT NWR NEL NET NER  SWL SWT SWR

Lane Configurations & q r & 5 B

Traffic Volume (vph) 20 13 8 44 1 261 3 346 2 376 607 12

Future Volume (vph) 20 13 8 44 1 261 3 346 2 376 607 12

Ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 50 4.5 5.0

Lane Util. Factor 1.00 1.00  1.00 1.00 100 1.00

Frt 0.97 1.00 085 0.99 1.00  1.00

FIt Protected 0.98 096 1.00 1.00 095 1.00

Satd. Flow (prot) 1720 1798 1599 1867 1787 1876

Fit Permitted 0.89 080  1.00 1.00 033 100

Satd. Flow {(perm) 1560 1480 1509 1858 611 1876

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Fiow (vph) 22 14 9 48 12 284 3 376 24 409 660 13

RTOR Reduction (vph) 0 6 0 0 0 189 0 3 0 0 1 c

Lane Group Flow (vph) 0 39 0 0 60 95 0 400 0 409 672 0

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Tumn Type Perm NA Perm NA Pem Pem NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 20.0 200 200 20.0 300 300

Effective Green, g (s) 20.0 200 200 20.0 300 300

Actuated g/C Ratio 0.33 033 033 0.33 050 050

Clearance Time (s) 5.0 5.0 5.0 5.0 45 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 520 496 533 619 413 938

v/s Ratio Prot c0.09 036

vis Ratio Perm 0.03 0.04 ¢0.06 0.22 c0.40

vic Ratio 0.07 012 018 0.65 098 072

Uniform Delay, d1 137 13.8 142 17.0 156 117

Progression Factor 1.00 1.00 100 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.5 0.7 5.2 419 47

Delay (s) 14.0 144 149 222 576 164

Level of Service B B B c E B

Approach Delay (s) 14.0 14.8 222 39

Approach LOS B B c c

Intersection Summary

HCM 2000 Control Delay 26.3 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.77

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 73.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Build AM_High-Turnover Restaurant Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
YN ) e N Y A A X

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT SWR

Lane Configurations & ik & &

Traffic Volume (vph) 5 508 8 15 290 189 9 159 8 203 141 5

Future Volume (vph) 5 508 8 15 290 189 9 159 8 203 14 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.998 0.948 0.994 0.998

Flt Protected 0.999 0.997 0.972

Satd. Flow (prot) 0 1896 0 0 1793 0 0 1866 0 0 1843 0

FIt Permitted 0.996 0.980 0.979 0.663

Satd. Flow (perm) 0 1889 0 0 1758 0 0 1832 0 0 1257 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 41 2 1

Link Speed (mph}) 30 30 30 30

Link Distance (ft) 1288 399 384 425

Travel Time (s) 293 9.1 8.7 9.7

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Adj. Flow (vph) 5 552 9 16 35 205 10 173 9 22 153 5

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 566 0 0 536 0 0 192 ] 0 379 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left  Left Right Left Left Right Left Left Right Left  Left Right

Median Width{ft) 0 0 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width{ft) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detactors 1 3 1 3 1 3 1 3

Detector Template Left Left Left Left

Leading Detector (ft) 20 26 20 26 20 26 20 26

Traifing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type CiHEx CHEx CHEx CHEx CHEx CHEX CHEx Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 10 10 10

Detector 2 Size(ft) B 6 6 6

Detector 2 Type CHEX Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 20 20 20 20

Detector 3 Size(ft) 6 6 6 6

Detector 3 Type Cl+Ex Cl+Ex Cl+Ex CHEX

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0

Build AM_High-Turnover Restaurant Synchro 9 Report
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Lanes, Volumes, Timings
6. Cross Street & Brighton Street

017092017

Lane Group 29

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow (vphpl)
Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Right Tum on Red
Sald. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Trave! Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow {vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tumn Lane
Headway Factor
Turning Speed (mph)
Number of Detecters
Detector Template
Leading Detector {ft)
Trailing Detector (it)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)
Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)

Build AM_High-Turnover Restaurant

Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
Y S N A A A
Lane Group SEL SET SER  NWL NWT NWR NEL NET NER SwL SWT _SWR
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 200 200 20 200 200 200 200 200
Total Split (s) 450 450 450 450 250 250 250 250
Total Split (%) 47.9% 47.9% 47.9% 479% 26.6% 26.6% 266% 26.6%
Maximum Green (s) 40.0 400 400 400 200 200 200 200
Yellow Time (s) 4.0 40 4.0 4,0 4.0 40 4.0 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 50
Lead/Lag
Lead-Lag Oplimize?
Vehicle Extension (s) 3.0 3.0 30 3.0 30 3.0 3.0 30
Recall Mode Max  Max Max  Max Max  Max Max  Max
Walk Time (s)
Fiash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 40.4 404 20.2 20.2
Actuated g/C Ratio 0.55 0.55 0.27 0.27
v/c Ratio 0.55 0.55 0.38 1.10
Control Delay 14.8 13.9 258 108.5
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 14.8 13.9 258 108.5
LOS B B C F
Approach Delay 14.8 13.9 258 108.5
Approach LOS B B C F
Intersection Summary
Area Type: Other

Cycle Length: 94

Actuated Cycle Length: 73.8
Natural Cycle: 90

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 1.10

Intersection Signal Delay; 37.0 Intersection LOS: D
Intersection Capacity Utilization 77.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  6: Cross Street & Brighton Street
K!?Jz

Build AM_High-Turnover Restaurant Synchro 9 Report
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
kane Group 28
Tum Type

Protected Phases 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0
Minimum Split (s) 18.0
Total Split (s) 240
Total Split (%) 26%
Maximum Green (s) 21.0
Yellow Time (s) 20
All-Red Time (s) 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 5.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#hr) 3
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary

Build AM_High-Turnover Restaurant Synchro 9 Report
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Queues

6. Cross Street & Brighton Street 01/09/2017
N N ox ¥

Lane Group SET NWT NET swT
Lane Group Flow (vph) 566 536 192 379
vic Ratio 055 055 038 1.10
Control Delay 148 139 258 1085
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 148 139 258 1085
Queue Length 50th {ft) 135 116 65 ~183
Queue Length 95th (ft) 358 325 158  #459
Internal Link Dist {ft) 1208 319 304 345
Tum Bay Length (ft)

Base Capacity (vph) 1033 980 502 344
Starvation Cap Reductn 0 0 ] 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 055 055 038 110

Intersection Summary

~ 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 fwo cycles.

Build AM_High-Turnover Restaurant Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: Cross Street & Brighton Street 01/09/2017
R T T S R O A S

Movement SEL SET SER WWL NWI NWR NEL NET NER SWL SWT SWR

Lane Configurations e & & s

Traffic Volume {vph) 5 508 8 15 280 189 9 159 8 23 14 5

Future Volume (vph) 5 508 8 15 290 189 9 1589 8§ 203 141 5

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

Total Lost time (s) 5.0 50 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00

Frt 1.00 0.95 0.99 1.00

FIt Protected 1.00 1.00 1.00 0.97

Satd. Flow (prot) 1895 1792 1866 1843

Fit Permitted 1.00 0.98 0.98 0.66

Satd. Flow (perm) 1889 1759 1831 1257

Peak-hour factor, PHF 092 092 092 082 092 092 092 092 092 092 092 092

Adj. Flow (vph) 5 552 9 16 315 205 10 173 9 22 153 5

RTOR Reduction (vph) 0 0 0 4 19 0 0 1 0 0 1 0

Lane Group Flow (vph) 0 566 0 0 517 0 0 191 0 0 38 0

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 6 2 4 8

Permitted Phases 6 2 4 8

Actuated Green, G {s) 404 404 20.2 20.2

Effective Green, g (s) 404 404 20.2 20.2

Actuated g/C Ratio 0.53 0.53 0.26 0.26

Clearance Time (s) 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 1000 931 484 332

vis Ratio Prot

v/s Ratio Perm ¢0.30 0.29 0.10 c0.30

v/c Ratio 0.57 0.56 0.39 1.14

Uniform Delay, d1 124 12.0 230 28.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 23 24 24 92.7

Delay (s) 14.4 14.3 254 120.7

Level of Service B B C F

Approach Delay (s) 14.4 14.3 254 120.7

Approach LOS B B c F

Intersection Summary

HCM 2000 Controt Delay 39.7 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.72

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Build AM_High-Turnover Restaurant Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
AR BN N A B N T

Lane Group SEL SET SER MWL NWT_ NWR NEL NET NER SwL Swi SWR

Lane Configurations 5 4 i 5 i [ 5 M

Traffic Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

Future Volume (vph) M3 243 36 3y 0 102 0 607 75 203 849 0

Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Util. Factor 095 095 100 100 100 100 100 085 095 100 085 100

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.983

Fit Protected 0.950 0.991 0.950 0.950

Satd. Flow (prof) 1698 1729 1599 1805 0 1583 0 3509 0 1770 3574 0

Fit Permitted 0950 0.991 0.950 0.232

Satd. Flow (perm) 1698 1729 1599 1805 0 1561 0 3509 0 432 3574 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 217 11 17

Link Speed (mph}) 30 30 30 30

Link Distance (ft) 268 533 549 47

Travel Time (s) 6.1 121 12.5 10.7

Confl. Bikes (#hr) 1 1

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

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Adj. Flow (vph) 3713 264 387 40 0 111 0 660 82 221 923 0

Shared Lane Traffic (%) 16%

Lane Group Flow (vph) M3 324 387 40 0 M 0 742 0 2 923 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tumn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Tuming Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 2 1 2 2 1

Detector Template

Leading Detector (ff) 6 6 0 16 6 26 26 36

Trailing Detector (ff) 0 0 0 0 0 0 0 30

Detector 1 Position(ft) 0 0 0 0 0 0 0 30

Detector 1 Size(ft) 8 6 20 6 6 6 6 6

Detector 1 Type Cl+Ex Cl+Ex CHEx Cl+Ex CHEX ClH+Ex Cl+Ex CHEx

Detector 1 Channel

Detector 1 Extend () 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 20 20

Detector 2 Size(ft) 6 6 6

Detector 2 Type CHEx Cl+Ex CHEX

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Tum Type Split NA  Prot  Prot Perm NA pmpt NA

Protected Phases 6 6 6 2 4 3 8

Permitted Phases 2 8

Build AM_High-Turnover Restaurant Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
Y BN A D U S

Lane Group SEL SET SER NWL NWT NWR NEL NET NER SWL SWT  SWR

Detector Phase 6 6 6 2 2 4 3 8

Switch Phase

Minimum Initial (s) 8.0 8.0 80 100 10.0 15.0 90 150

Minimum Split (s) 120 120 120 140 14.0 20.0 13.0 200

Total Split (s) 240 240 240 140 14.0 4.0 13.0 540

Total Split (%) 26.1% 26.1% 26.1% 15.2% 15.2% 446% 14.1% 58.7%

Maximum Green (s) 200 200 20 100 10.0 370 90 500

Yellow Time (s) 3.0 3.0 3.0 30 30 3.0 30 30

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 40 4.0 40 40 40 40

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s} 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max  Max Max  Max Max Max None  Max

Act Effct Green (s) 200 200 200 100 10.0 37.0 500 50.0

Actuated g/C Ratio 022 022 022 oM 0.1 0.40 0.54 054

vic Ratio 08 08 075 020 0.41 0.52 061 048

Control Delay 569 586 248 402 129 219 186 139

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 569 586 248 402 129 219 186 139

LOS E E C D B C B B

Approach Delay 453 201 21.9 14.8

Approach LOS D c C B

Intersection Summary

Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 92

Natural Cycle: 65

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 0.86

Intersection Signal Delay: 27.0
Intersection Capacity Utilization 63.0%
Analysis Period {min) 15

Intersection LOS: C
ICU Leve! of Service B

Splits and Phases:  9: Pleasant Street & Lake Street/Frontage Road

Synchro 9 Report
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Queues

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
e N S e T

ane.Group SEL SET SER NWL HNWR NET SwL Swr
Lane Group Flow (vph) 313 324 387 40 1M1 742 221 923
v/c Ratio 08 08 075 020 041 052 061 048
Control Delay 569 586 248 402 129 219 186 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 569 586 248 402 129 219 186 139
Queue Length 50th (ft) 185 192 9 22 0 164 63 163
Queue Length 95th (ff) #336  #347 #224 53 48 218 104 212
intemal Link Dist (ft) 188 469 39
Tum Bay Length (ft)
Base Capacity (vph) 369 375 517 196 268 1421 365 1942
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratic 085 08 075 020 041 052 061 048
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Build AM_High-Turnover Restaurant Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
S R T A R SO A S

Movement SEL SET SER NWL NWT NWR NEL NET NER SWL SWT  SWR

Lane Configurations ] 4 i 5 i IS ¥ M

Traffic Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

Future Volume (vph) 343 243 356 37 0 102 0 607 75 203 849 0

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

Total Lost time (s) 4.0 4.0 40 4.0 40 4.0 4,0 40

Lane Util. Factor 095 095 100 1.00 1.00 0.95 100 09

Frpb, ped/bikes 100 100 100 1.00 0.99 1.00 1.00  1.00

Fipb, ped/bikes 1.00 100 100 1.00 1.00 1.00 1.00  1.00

Frt 1.00 100 085 1.00 0.85 0.98 1.00  1.00

Fit Protected 095 099 100 095 1.00 1.00 095 1.00

Satd. Flow (prot) 1698 1729 1599 1805 1561 3511 1770 3574

Fit Permitted 095 099 100 095 1.00 1.00 023 1.00

Satd. Flow (perm) 1698 1729 1599 1805 1561 3511 433 3574

Peak-hour factor, PHF 092 082 092 092 092 09 092 092 092 092 092 092

Adj. Flow (vph) 373 264 387 40 0o 111 0 660 82 21 923 0

RTOR Reduction (vph) 0 0 170 0 0 99 0 10 0 0 0 0

Lane Group Flow (vph) 313 324 217 40 0 12 0 732 0 221 923 0

Confl. Bikes (#/hr) 1 1

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Turn Type Spilit NA  Prot  Prot Perm NA pm+pt NA

Protected Phases 6 6 6 2 4 3 8

Pemnitted Phases 2 8

Actuated Green, G (s) 200 20 200 100 10.0 370 500 500

Effective Green, g (s) 200 200 200 100 10.0 370 500 500

Actuated g/C Ratio 022 022 022 011 0.11 0.40 054 054

Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 369 375 347 196 169 1412 366 1942

v/s Ratio Prot 018 ¢0.18 014 ¢0.02 0.2 c0.06 026

v/s Ratio Perm 0.01 c0.27

vic Ratio 085 086 063 020 0.07 0.52 060 048

Uniform Delay, d1 45 347 326 374 36.8 20.8 128 129

Progression Factor 100 100 100 1.00 1.00 1.00 .00 1.00

Incremental Delay, d2 209 223 8.3 23 08 14 28 0.8

Delay (s) 564 57.0 409 397 376 221 156 138

Level of Service E E D D D C B B

Approach Delay (s) 504 38.2 22.1 14.1

Approach LOS D D C B

Intersection. Summary

HCM 2000 Control Delay 294 HCM 2000 Level of Service c

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 92.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 63.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/08/2017
AU BN N T T T

Lane Group SEL SET SER NWL NWF NWR NEL NET NER SWL SWT_ SWR

Lane Configurations P 4 i d Y b

Traffic Volume {vph) 14 29 9 50 24 384 0 451 23 405 494 19

Future Volume (vph) 14 29 9 50 24 384 0 451 23 405 494 19

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

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 0 0 1 0 0 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.976 0.850 0.993 0.994

Fit Protected 0.987 0.967 0.950

Satd. Flow (prot) 0 1730 0 0 1813 1599 0 1869 0 1787 1871 0

Fit Permitted 0.936 0.809 0173

Satd. Flow (perm) 0 1640 0 0 1517 1599 0 1869 0 325 187 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 417 3 3

Link Speed (mph) 30 30 30 30

Link Distance (ft) 233 1288 461 549

Travel Time (s) 53 29.3 10.5 125

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

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Adj. Flow (vph) 15 32 10 54 2% 417 0 490 25 440 537 21

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 57 0 0 80 417 0 515 0 440 558 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Lefft  Left Right Left  Left Right Left  Left Right Left Left Right

Median Width(ft) 0 0 0 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 4 1 4 4 1 4 4 4

Detector Template Left Left Left

Leading Detector (ft) 20 66 20 66 66 20 66 66 66

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 6 20 8 6 6

Detector 1 Type CHEx CHEX CHEx CHEx Ci+Ex CHEx Cl+Ex CHEx CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 20 20 20 20 20 20

Detector 2 Size(ft) 6 6 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex  Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detecior 3 Position(ft) 40 40 40 40 40 40

Detector 3 Size(ft) 6 6 6 6 6 6
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

019/09/2017

Lane:Group @9

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow {vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)
Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

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

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)
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Lanes, Volumes, Timings

3: Pleasant Street & Brighton Street 01/09/2017
R ~ X . A o~ L ¥ w

Lane Group SEL  SET SER MWL WNWT NWR NEL NET NER SWL SWT SWR

Detector 3 Type Cl+Ex CHEx CHEx Cl+Ex Ci+Ex CHEX

Detector 3 Channel

Detector 3 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 4 Position(ft) 60 60 60 60 60 60

Detector 4 Size(ft) 6 6 6 6 6 ]

Detector 4 Type Cl+Ex CHEx ChEx CHEX Cl+Ex CHEX

Detector 4 Channel

Detector 4 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Tum Type Perm NA Perm NA  Pem NA pm#pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Detector Phase 4 4 8 8 8 2 2 1 6

Switch Phase

Minimum Initial {s) 5.0 50 5.0 5.0 5.0 5.0 5.0 5.0 50

Minimum Spiit (s) 200 200 200 200 200 20 200 95 20

Total Split (s) 250 250 250 250 2650 250 250 100 3.0

Total Split (%) 325% 32.5% 325% 325% 325% 325% 325% 13.0% 455%

Maximum Green (s) 200 200 200 200 200 200 200 55 300

Yellow Time (s) 40 40 4.0 40 40 4.0 40 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 45 5.0

Lead/Lag lag lLag Lead

Lead-Lag Optimize? Yes  Yes Yes

Vehicle Extension (s) 30 30 30 30 30 30 30 30 3.0

Recall Mode Max  Max Max Max Max Max  Max Max  Max

Walk Time (s}

Flash Dont Walk (s)

Pedestrian Calls (#hr)

Act Effct Green (s) 20.0 200 200 20.0 305 300

Actuated g/C Ratio 0.33 033 033 0.33 051 050

vic Ratio 0.10 016 051 0.82 147 0860

Control Delay 126 15.2 45 321 2479 139

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 126 15.2 45 3241 2479 139

LOS B B A c F B

Approach Delay 12.6 6.2 321 117.1

Approach LOS B A c F

Intersection Summary

Area Type: Other

Cycle Length: 77

Actuated Cycle Length: 60

Natural Cycle: 90

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.47

Intersection Signal Delay: 66.4 Intersection LOS: E

intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min} 15

Build PM Synchro 9 Report
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Lanes, Volumes, Timings
3. Pleasant Street & Brighton Street 01/09/2017

Splits and Phases:  3: Pleasant Street & Brighton Street
Hoz
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Lanes, Volumes, Timings
3: Pleasant Street & Brighton Street

01/09/2017

Lane:Group

29

Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)
Detector 4 Position{ft)
Detector 4 Size(ft)
Detector 4 Type
Detector 4 Channel
Detector 4 Extend (s)
Tumn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minirum Initial {s)
Minimum Split (s)
Total Split (s)

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

Lead-Lag Optimize?
Vehicle Extension (s)
Recall Mode

Walk Time (s)

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

Control Delay
Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Intersection Summary

30
None
50
8.0
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Queues

3: Pleasant Street & Brighton Street 01/09/2017
N " U x (¥
Lane Group SET NWI NWR NET SWL SW
Lane Group Flow (vph) 57 80 417 515 440 558
vic Ratio 010 016 051 082 147 060
Control Delay 126 15.2 45 321 2479 139
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 126 152 45 321 2479 139
Queue Length 50th (it) 11 20 0 167 ~158 132
Queue Length 95th (i) 33 47 52 #322 #350 219
Internal Link Dist (ft) 153 1208 381 469
Turn Bay Length (ft) 200
Base Capacity (vph) 553 505 811 625 299 937
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 010 016 051 082 147 060

Intersection Summary

~ 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.
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HCM Signalized Intersection Capacity Analysis

3: Pleasant Street & Brighton Street 01/09/2017
U BN N A B A T

Movement SEL SET SER MWL NWT NWR NEL NET HER SWL SWT SWR

Lane Configurations & q it oo 5 B

Traffic Volume (vph) 14 29 9 50 24 384 0 451 23 405 494 19

Future Volume (vph) 14 29 9 50 24 384 0 451 23 405 404 19

ldea! Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0 5.0 4.5 5.0

Lane Util. Factor 1.00 1.00  1.00 1.00 100 1.00

Frt 0.98 1.00 085 0.99 1.00 099

Flt Protected 0.99 097 1.00 1.00 095 1.00

Satd. Flow (prot) 1730 1813 1599 1870 1787 1871

Fit Permitted 0.94 081  1.00 1.00 017  1.00

Satd. Flow (perm) 1641 1517 1599 1870 326 1871

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 15 32 10 54 26 47 0 49 25 40 537 21

RTOR Reduction (vph) 0 7 0 0 0 278 0 2 0 0 2 0

Lane Group Flow (vph) 0 50 0 0 80 139 0 513 0 440 557 0

Heavy Vehicles (%) 5% 8% 0% 2% 0% 1% 0% 1% 0% 1% 1% 0%

Tum Type Perm NA Perm NA  Perm NA pm+pt NA

Protected Phases 4 8 2 1 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 20.0 200 200 20.0 300 300

Effective Green, g (s) 20.0 200 200 20.0 300 300

Actuated g/C Ratio 0.33 033 033 0.33 050 050

Clearance Time (s) 5.0 5.0 5.0 5.0 45 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 547 505 533 623 296 935

v/s Ratio Prot 0.27 c0.14 030

v/s Ratio Perm 0.03 005 ¢0.09 ¢0.60

vic Ratio 0.09 016 026 0.82 149 060

Uniform Delay, d1 13.8 141 146 18.4 129 107

Pragression Factor 1.00 1.00  1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.7 1.2 1.7 236.1 2.8

Delay (s) 14.1 147 158 30.1 2490 135

Level of Service B B B c F B

Approach Delay (s) 14.1 15.6 301 17.3

Approach LOS B B c F

Intersection Summary ,

HCM 2000 Control Delay 68.3 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.14

Actuated Cycle Length (s) 60.0 Sum of lost time (s) 18.5

Intersection Capacity Utilization 74.3% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

6: Cross Street & Brighton Street 01/09/2017
e N T T D R S S A S

Lane Group SEL SET SER MWL NWF NWR NEL KET NER SWL  SWr SWR

Lane Configurations & » & &

Traffic Volume (vph) g 512 16 6 459 450 36 255 32 155 106 9

Future Volume (vph) 9 512 16 6 459 450 36 255 32 155 106 8

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

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.996 0.934 0.987 0.995

Flt Protected 0.999 0.994 0.972

Satd. Flow (prot) 0 1891 0 0 1766 0 0 1849 0 0 1838 0

FIt Permitted 0.982 0.996 0.939 0.469

Satd. Flow (perm) 0 1858 0 0 1759 0 0 1747 0 0 887 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 64 5 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1288 399 384 425

Travel Time (s) 293 9.1 8.7 97

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

Heavy Vehicles (%) 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Adj. Flow (vph) 10 557 17 7 499 489 39 277 33 168 115 10

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 584 0 0 99 0 0 351 0 0 293 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 0

Link Offset{(ft) 0 0 0 0

Crosswalk Widthft) 16 16 16 16

Two way Left Tum Lane

Headway Factor 100 400 100 100 100 100 1.00 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 3 1 3 1 3 1 3

Detector Template Left Left Left Left

Leading Detector (ft) 20 26 20 26 20 26 20 26

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 20 6 20 6 20 6 20 6

Detector 1 Type Cl+Ex CHEXx CHEx CMHEx C+Ex Cl+Ex Cl+Ex Cl*Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 10 10 10

Detector 2 Size(ft) 6 6 6 6

Detector 2 Type Cl+Ex Cl+Ex C+Ex Cl+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Detector 3 Position(ft) 20 20 20 20

Detector 3 Size(ft) 6 6 6 6

Detector 3 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 3 Channei

Detector 3 Extend (s) 0.0 0.0 0.0 0.0
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Lanes, Volumes, Timings
B: Cross Street & Bri@on Street

01/09/2017

Lane Group a8

Lane Configurations
Traffic Volume (vph)
Future Volume (vph)
Ideal Flow {vphpl}
Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Flt 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 (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Tum Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position(ft)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s)
Detector 3 Position(ft)
Detector 3 Size(ft)
Detector 3 Type
Detector 3 Channel
Detector 3 Extend (s)
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Lanes, Volumes, Timings

6: Cross Street & Brithton Street 01/09/2017
i S Y T A R SV A S
Lane,Group SEL SET SER NWL NWT NWR NEL NET NER  SWL SWT  SWR
Tumn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 6 2 4 8
Permitted Phases 6 2 4 8
Detector Phase 6 6 2 2 4 4 8 8
Switch Phase
Minimum Initial (s) 50 5.0 50 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 200 200 200 200 2.0 200 20,0 200
Total Split (s) 450 450 450  45.0 250 250 250 250
Total Split (%) 479% 47.9% 479% 47.9% 26.6% 26.6% 266% 26.6%
Maximum Green (s) 400 400 40.0 400 200 200 200 200
Yellow Time (s) 4.0 4.0 40 40 40 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 5.0
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 30 30 3.0 3.0 30 30 3.0 3.0
Recall Mode Max  Max Max  Max Max  Max Max  Max
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 404 40.4 20.2 20.2
Actuated g/C Ratio 0.55 0.55 0.27 0.27
vic Ratio 0.57 1.00 0.73 1.21
Control Delay 15.3 48.5 36.3 153.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 15.3 48.5 363 153.2
LOS B D D F
Approach Delay 15.3 48.5 36.3 53.2
Approach LOS B D D F
Intersection Summary
Area Type: Other

Cycle Length: 94

Actuated Cycle Length: 73.8

Natural Cycle: 150

Control Type: Semi Act-Uncoord

Maximum v/c Ratio: 1.21

Intersection Signal Delay: 51.7

Intersection Capacity Utilization 99.7%
Analysis Period (min) 15

Splits and Phases:

6: Cross Street & Brighton Street

Intersection LOS: D
ICU Level of Service F
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Lanes, Volumes, Timings
6: Cross Street & Brighton Street

01/00/2017

Lane Grouo @8

Tum Type

Protected Phases 9
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 40
Minimum Split (s) 19.0
Total Split (s) 240
Total Split (%) 26%
Maximum Green (s) 21.0
Yellow Time (s) 2.0
All-Red Time (s) 1.0
Lost Time Adjust {(s)

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 50
Flash Dont Walk (s) 1.0
Pedestrian Calls {#hr) 3
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Intersection Summary
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Queues

6: Cross Street & Brighton Street 01/09/2017
NGORN o X
Lane Group SET NWT NET Swr
Lane Group Flow (vph) 584 995 351 293
vic Ratio 057 100 073 121
Control Delay 153 485 363 1532
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 153 485 363 1532
Queue Length 50th (f) 142 352 132 ~152
Queue Length 95th (ft) 378 #910  #347  #389
Internal Link Dist (ft) 1208 319 304 345
Turm Bay Length {ft)
Base Capacity (vph) 1017 991 481 243
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 057 100 073 1.2
Infersection Summary

~ 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.
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HCM Signalized Intersection Capacity Analysis

6: Cross Street & Brighton Street 01/09/2017
AU BN N A T T

Movement SEL  SET SER NWL NWT NWR NEL NET NER SWM.  SWT SWR

Lane Configurations & & 3

Traffic Volume (vph) 9 512 16 6 450 36 255 32 155 106 9

Future Volume (vph) g 512 16 6 450 36 255 32 155 106 9

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00

Frt 1.00 0.99 1.00

Flt Protected 1.00 0.99 0.97

Satd. Flow (prot) 1891 1849 1839

Fit Permitted 0.98 0.94 0.47

Satd. Flow (perm) 1859 1747 886

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 10 557 17 7 489 39 277 3 168 115 10

RTOR Reduction (vph) 0 1 0 ¢ 0 0 4 0 0 1 0

Lane Group Flow (vph) 0 583 0 0 0 0 347 0 0 202 0

Heavy Vehicles {%) 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0%

Turn Type Perm NA Perm Perm NA Perm NA

Protected Phases 6 4 8

Permitted Phases 6 2 4 8

Actuated Green, G (s) 404 404 20.2 2.2

Effective Green, g {s) 404 404 20.2 20.2

Actuated g/C Ratio 0.53 0.53 0.26 0.26

Ciearance Time {s) 5.0 5.0 5.0 50

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 984 931 462 234

vis Ratio Prot

vls Ratio Perm 0.31 ¢0.55 0.20 c0.33

vic Ratio 0.59 1.04 0.75 1.25

Uniform Delay, d1 12.3 17.8 257 28.0

Progression Factor 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.6 39.3 10.8 141.2

Delay (s) 14.9 573 36.5 169.2

Level of Service B E D F

Approach Delay (s) 14.9 57.3 36.5 169.2

Approach LOS B E D F

Intersection Summary :

HCM 2000 Control Delay 57.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.06

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 13.0

Intersection Capacity Utilization 99.7% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
A S T S A B L W

Lane Group SEL__SET SER NwL NWT NWR NEL NET NER SWL SWT sWR

Lane Configurations 5 &) r 5 i b 5 M

Traffic Volume (vph) 465 55 411 39 0 319 0 73 59 83 570 0

Future Volume (vph) 465 55 411 39 0 319 0 731 59 83 570 0

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

Lane Util. Factor 095 085 100 100 100 100 100 095 095 100 095 100

Ped Bike Factor 0.99 1.00

Frt 0.850 0.850 0.989

Flt Protected 0.950 0.962 0.950 0.950

Satd. Flow (prot) 1698 1708 1599 1805 0 1583 0 3532 0 1770 3574 0

Fit Permitted 0950 0.962 0.950 0.195

Satd. Flow (perm) 1698 1708 1599 1805 0 1561 0 3532 0 363 3574 0

Right Tum on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 321 207 11

Link Speed (mph) 30 30 30 30

Link Distance (ft) 268 533 549 47

Travel Time (s) 6.1 121 125 107

Confl. Bikes (#fhr) 1 1

Peak Hour Factor 092 092 092 092 092 092 092 092 092 092 092 092

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Adj. Flow (vph) 505 60 447 42 0 347 0 79 64 90 620 0

Shared Lane Traffic (%) 44%

Lane Group Flow (vph) 283 282 447 42 0 347 0 859 0 9 620 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left  Left Right

Median Width(ft) 12 12 12 12

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 0 2 1 2 2 1

Detector Template

Leading Detector (ft) 6 6 0 16 6 26 26 36

Trailing Detector (it) 0 0 0 0 0 0 0 30

Detector 1 Position(it) 0 0 0 0 0 0 0 30

Detector 1 Size(ft) 6 6 20 6 6 6 6 6

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHEx Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 2 Position(ft) 10 20 20

Detector 2 Size(f) 6 6 6

Detector 2 Type CHEX Cl+Ex ClH+Ex

Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0 0.0

Tum Type Split NA  Prot  Prot Perm NA pm-+pt NA

Protected Phases 6 6 6 2 4 3 8

Permitted Phases 2 8

Build PM Synchro 9 Report
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Lanes, Volumes, Timings

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
N ) ~ X t A~ L ¥ >

Lane Group SEL SET SER NWL NWT NWR REL NET_NER SWL SWT SWR

Detector Phase ] 6 6 2 2 4 3 8

Switch Phase

Minimum Initial (s) 80 8.0 80 100 10.0 15.0 90 150

Minimum Split (s} 120 120 120 140 14.0 200 13.0 200

Total Split (s) 240 240 240 140 14.0 4.0 13.0 5.0

Total Split (%) 26.1% 26.1% 26.1% 15.2% 15.2% 44.6% 141% 587%

Maximum Green (s) 200 200 200 100 10.0 370 9.0 500

Yellow Time (s) 30 3.0 30 3.0 3.0 30 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 40 4,0 4.0

Lead/lLag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode Max Max Max  Max Max Max None  Max

Act Effct Green (s) 200 200 200 100 10.0 39.6 500 500

Actuated g/C Ratio 022 022 022 011 0.11 0.43 054 054

vi¢ Ratio 077 076 075 0.2 0.98 0.56 027 032

Control Delay 492 486 187 405 61.9 220 123 122

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 492 486 187 405 61.9 220 123 122

LOS D D B D E c B B

Approach Delay 35.6 59.6 220 12.2

Approach LOS D E c B

Intersection Summary

Area Type: Other

Cycle Length: 92

Actuated Cycle Length: 92
Natural Cycle: 65

Control Type: Semi Act-Uncoord
Maximum v/c Ratio: 0.98

Intersection Signal Delay: 29.2 Intersection LOS: C
Intersection Capacity Utilization 66.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  9: Pleasant Street & Lake Street/Frontage Road

Build PM Synchro 9 Report
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Queues

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
e N L . A T 4

Lane Group SEL SET SER NWL NWR NET SWL  SwI
Lane Group Flow (vph) 283 282 447 42 M7 859 9% 620
v/ Ratio 077 076 075 021 098 05 027 032
Control Delay 492 486 187 405 619 220 123 122
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 492 486 187 405 619 220 123 122
Queue Length 50th {ft) 164 163 63 23 84 200 24 98
Queue Length 95th (ft) #290 #288  #183 55 #262 262 47 133
internal Link Dist (ft) 188 469 391
Tum Bay Length (ft)
Base Capacity (vph) 369 371 598 196 354 1526 334 1942
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 077 0676 075 021 098 056 027 032
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
Build PM Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

9: Pleasant Street & Lake Street/Frontage Road 01/09/2017
N N — X . XA

Movement SEL SET SER NWL NWT NWR NEL NET NER

Lane Configurations 5 4 d 5 i i

Traffic Volume (vph) 465 55 41 39 0 319 0 73 59

Future Volume (vph) 465 55 41 39 0 319 0 73 59

ldeal Flow {vphpl) 1900 1900 1800 1900 1900 1500 1900 1900 1900

Total Lost time (s) 40 40 4.0 4.0 4.0 4.0

Lane Util. Factor 095 095 100 1.00 1.00 0.95

Frpb, ped/bikes 100 100 100 100 0.99 1.00

Flpb, ped/bikes 100 100 100 1.00 1.00 1.00

Frt 1.00 100 085 1.00 0.85 0.99

Fit Protected 095 09 100 095 1.00 1.00

Satd. Flow (prot) 1698 1709 1599 1805 1561 3531

Flt Permitted 095 09 100 095 1.00 1.00

Satd. Flow (perm) 1698 1709 1599 1805 1561 3531

Peak-hour factor, PHF 082 092 092 092 092 092 092 092 082 092 092 092

Adj. Flow (vph) 505 60 447 42 0 347 0 795 64 9 620 0

RTOR Reduction (vph) 0 0 252 0 0 185 0 6 0 0 0 0

Lane Group Flow (vph) 283 282 195 42 0 162 0 853 0 90 620 0

Confl. Bikes (#/hr) 1 1

Heavy Vehicles (%) 1% 4% 1% 0% 0% 2% 0% 1% 0% 2% 1% 0%

Tumn Type Split NA  Prot  Prot Perm NA pm+pt NA

Protected Phases 6 6 6 2 4 3 8

Permitted Phases 2 8

Actuated Green, G (s) 200 200 200 100 10.0 396 508 508

Effective Green, g (s) 200 200 20 100 10.0 39.6 508 508

Actuated g/C Ratio 022 022 022 OM 0.1 0.43 055 055

Clearance Time (s) 40 4.0 4.0 4.0 4.0 4.0 40 40

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 30 30 3.0

Lane Grp Cap (vph) 365 368 344 194 168 1506 307 1956

vis Ratio Prot c0.i7 017 012 002 c0.24 602 c017

v/s Ratio Perm ¢0.10 0.14

vic Ratio 078 077 057 022 0.97 0.57 029 032

Uniform Delay, d1 43 342 325 378 1.2 201 120 115

Progression Factor 100 100 100 1.00 1.00 1.00 100 1.00

Incremental Delay, d2 148 141 6.6 25 61.0 1.5 0.5 0.4

Delay (s) 491 483 392 404 102.3 217 126 119

Level of Service D D D D F C B B

Approach Delay (s) 445 95.6 2.7 12.0

Approach LOS D F C B

Intersection Summary

HCM 2000 Control Delay 36.8 HCM 2000 Leve! of Service D

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 92.8 Sum of lost time (s) 16.0

Intersection Capacity Utilization 66.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Build PM Synchro 9 Report
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. main Office:
120 mMiddlesex ave, Ste 20

somerville, MAD2145

617.776.3350

vavw.dei-me.com

Ofher Offices:

MNewburypoert, MA

278.358.7173

Design Consultants Inc.
Somervilte - Quincy - Newburyport Gy, A
Wwww.dci-ma.com 417.689.10:Q

MEMORANDUM DCI JOB NO. 2014-078

TO: Belmont Pleasant Street LLC
517 Concord Avenue
Cambridge, MA 02138

FROM: Tom Bertulis, P.E., PTOE
Design Consultants, Inc.

SUBJECT: Off-Street Parking Study
344 Pleasant Street
Belmont, MA

DATE: October 19, 2017

As per a request from the client, Design Consultants, Inc. (DCI) undertook a parking study for the
site located at 344 Pleasant Street (“Project™) in Belmont, Massachusetts. The current site is a one-
story commercial building and parking lot. The proposed redevelopment calls for the demolition
of the existing building and the construction of a2 new building. After the redevelopment, twenty-
one (21) parking spaces will be provided. During the remediation process, one (1) parking space
will be lost, bringing the total to twenty (20) parking spaces.

There are two alternatives for the proposed redevelopment of the site. Alternative One would
consist of two retail spaces with a combined 1,747 square feet, a 1,500 square foot Dunkin Donuts,
and 269 square feet of common space for a total of 3,516 square feet. The proposed Dunkin Donuts
will be providing fifteen (15) seats. Alternative Two would consist of one commercial space with
a total of 3,516 square feet.

According to the Belmont Zoning Ordinance (BZO), Alternative One requires a total of 14.5
commercial parking spaces: one for every 250 square feet of retail space and one for every two
seats inside the Dunkin Donuts. The required number of parking spaces for Alternative One is
shown in Table 1.

1
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Alternative Two requires 14.1 commercial parking spaces according to the BZO: one for every
250 square feet of commercial space. The one commercial space will be a total of 3,516 square
feet. The required number of parking spaces for Alternative Two is shown in Table 2.

This memorandum serves to demonstrate that the twenty-one (21) parking spaces will provide
sufficient parking for either alternative and that the building at 344 Pleasant Street will not generate
more parking than what the proposed development will provide. The Project location is shown in
Figure 1.

Table 1: Required Spaces According to the Belmont Zoning Ordinance (Alternative One)
Required Parking Spaces

15 seats | 1,001 sqft | 746 sq ft
# of Commercial Units 1 1 1
# of Required Spaces (1 per 250 square feef) 4.0 3.0
# of Required Spaces (1 per 2 seats) 7.5
Total Commercial Spaces Required 145

Table 2: Required Spaces According to the Belmont Zoning Ordinance (Alternative Two)

Required Parking Spaces
3516 square feet
# of Commercial Units 1
# of Required Spaces (1 per 250 square feet) 14.1

Off-Street Parking

The off-street parking is accessed via two curb cuts and ramps: one from Pleasant Street and one
from Brighton Street. As proposed, the site will be providing a total of twenty-one (21) parking
spaces for the redevelopment. The parking lot layout is shown in Figure 3.

Existing Off-Street Parking Utilization for Alternative One

To determine the actual expected parking demand for Alternative One at the 344 Pleasant Street
Project site, off-street parking surveys were conducted at three other similar commercial
developments within the surrounding areas. One of the proposed commercial spaces will be a
Dunkin Donuts restaurant, and the three locations below were Dunkin Donuts restaurants to be
used for comparison. As shown in Figure 2, off-street parking utilization studies were carried out
at the following locations:

1) 101 Broadway, Arlington, MA — 1 commercial unit; 14 parking spaces
2) 369 Massachusetts Avenue, Arlington, MA — 3 commercial units; 10 parking spaces
3) 2480 Massachusetts Avenue, Cambridge, MA — 1 commercial unit; 15 parking spaces

DCI recorded the number of available parking spaces in the parking lots during a typical Tuesday
and typical Wednesday, during the AM peak hours. The parking data was collected during the
following time periods, and the results of the parking surveys are summarized in Table 3.

Tuesday March 29, 2016 (7:00 to 8:00 AM)
Tuesday March 29, 2016 (8:10 to 9:10 AM)

2
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Wednesday May 11, 2016 (7:00 to 8:00 AM)
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Figure 2: Study Locations
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Table 3: Parking Survey Summary

. Parking Utilization
Location Size (# of seats) Total Nu.m. of On-Site Tuesgday {(AM)
Parking Spaces
7:00-7:15 7:15-7:30 7:30-7:45 7:45-8:00
101 Broadway 22 14 4 4 5 7
Tuesday (AM)
8:10-8:25 8:25-8:40 8:40-8:55 8:55-9:10
369 Massachusetts Ave 16 10 7 6 7 9
Thursday (AM)
7:00-7:15 7:15-7:30 7:30-7:45 7:45-8:00
2480 Massachusetts Ave 22 15 11 6 9 6
0-15MIN | 15-30MIN | 30-45MIN | 45-60 MIN
101 Broadway Parking Utilization per Seat 0.18 0.18 0.23 0.32
369 Massachusetts Avenue Parking Utilization Rate per Seat 0.44 0.38 0.44 0.56
2480 Massachusetts Avenue Parking Utilization Rate per Seat 0.50 0.27 0.41 0.27
Average Parking Utilization Rate per Seat 0.37 0.28 0.36 0.38
Averagﬁrking Utilization Rate per Seat (overall) 0.35

As indicated in Table 3, the average overall parking demand at all three commercial sites is 0.35
parking spaces per seat every 15 minutes. Using this average rate, and knowing that the proposed
redevelopment will consist of 15 seats, the Dunkin Donuts is expected to require 5.25 parking
spaces every 15 minutes. Additionally, since Dunkin Donut restaurants are typically fast-serving
and take-out restaurants, the parking turnover is high, meaning most vehicles will only be parked
for a short amount of time. None of the study locations had more vehicles at any given time than
parking spaces provided, meaning there were always spaces available for vehicles to park.
Consequently, even with the 7.0 required parking spaces for the two other commercial uses, the
twenty-one (21) parking spaces provided for the proposed redevelopment will provide sufficient
parking to meet the demand. Even during the remediation process when one (1) parking space will
be lost, the twenty (20) parking spaces will still be sufficient to meet the demand.

Mode Split and Vehicle Ownership Comparison

Commuting characteristics were analyzed from the 2010-2014 American Community Survey 5-
Year Estimates. Zip Code 02478 Census Tract, which covers the Project site, was analyzed and
used to estimate mode splits for journeys to work in the Project area. Figure 4 and Figure 5 show
the average difference in mode split and vehicle ownership levels between the study areas of 344
Pleasant Street, the Town of Belmont, and the State of Massachusetts. Journey to Work data is

attached in the Appendix.
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Proximity to Public Transit

In the vicinity of the Project site, MBTA bus routes 62, 67, 76, 78, and 84 service the area. Most
of these run along Frontage Road and Lake Street, with route 78 running closest to the Project site.

Bus route 62 provides service between the Bedford VA Hospital and Alewife Station. It runs for a
stretch along Frontage Road and Lake Street, approximately 700 feet east of the Project site. Route
62 runs at approximately 35 minute intervals. Bus route 67 provides service between Lawrence
Lane in Arlington to Alewife Station. It runs for a stretch along Frontage Road and Lake Street,
approximately 700 feet east of the Project site. Route 67 runs at approximately 30 minute intervals.

Bus route 76 provides service between Hanscom/Lincoln Labs and Alewife Station. It travels
along Frontage Road and Lake Street, with the nearest stop approximately a 700 feet east of the
Project site. Route 76 runs at 20-40 minute intervals. Bus route 78 provides service between
Wadsworth Road in Arlington and Harvard Square in Cambridge. The route runs along Pleasant
Street and Brighton Street, with a stop at the corner of the Project site. Route 78 runs at 25-35
minute intervals. Bus route 84 provides service between Wadsworth Road in Arlington and
Alewife Station in Cambridge. In the vicinity of the Project area, the route runs along Frontage
Road and Lake Street. It runs at 30 minute intervals.

Given the Project proximity to multiple bus routes, this analysis shows that that 0.35 parking
spaces per seat will be sufficient for Alternative One. Additionally, one parking space for every
250 square feet of space will be sufficient for Alternative Two. Consequently, the twenty-one (21)
parking spaces would meet the parking demand for this location according to this analysis.

Conclusion

The Project located at 344 Pleasant Street will have approximately 3,516 square feet of space in
total. Alternative One would provide a Dunkin Donuts restaurant that will account for
approximately 1,500 square feet and 15 seats, two other commercial spaces that will account for
1,747 square feet, and 269 square feet of common space. The 15 seats for the Dunkin Donuts and
the 1,747 square feet for the other two commercial spaces are the basis for the required number of
parking spaces. Alternative Two would provide one commercial space that will occupy 3,516
square feet of space. Although Alternative Two proposes the same amount of square footage as
Alternative One, the required number of parking spaces would be solely based on total square
footage. Alternative One requires 14.5 parking spaces and Alternative Two requires 14.1 parking
spaces, based on the Belmont Zoning Ordinance.

For Alternative One, the measured parking demand of similar commercial developments in the
area was 0.35 parking spaces per 15-minute interval per seat in the restaurant. This would result
in arequired 5.25 commercial parking spaces per 15-minute interval for the Dunkin Donuts at 344
Pleasant Street. Additionally, the BZO requires 14.1 parking spaces for Alternative Two of the
proposed Project. Based on these facts, DCI concludes that the twenty (20) parking spaces that
will provided on-site during remediation will be sufficient for the Project at 344 Pleasant Street in

Belmont for either alternative.
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APPENDIX
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Supporting documentation on code lists, subject definitions, data accuracy, and statistical testing can be found on the American Community Survey
website in the Data and Documentation section.

Sample size and data quality measures (including coverage rates, allocation rates, and response rates) can be found on the American Community
Survey website in the Methodology section.

Although the American Community Survey (ACS) produces population, demographic and housing unit estimates, it is the Census Bureau's Population
Estimates Program that produces and disseminates the official estimates of the population for the nation, states, counties, cities and towns and
estimates of housing units for states and counties.
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Data are based on a sample and are subject to sampling variability. The degree of uncertainty for an estimate arising from sampling variability is
represented through the use of a margin of error. The value shown here is the 90 percent margin of error. The margin of error can be interpreted
roughly as providing a 90 percent probability that the interval defined by the estimate minus the margin of error and the estimate plus the margin of
error (the lower and upper confidence bounds) contains the true value. In addition to sampling variability, the ACS estimates are subject to
nonsampling error (for a discussion of nonsampling variability, see Accuracy of the Data). The effect of nonsampling error is not represented in these
tables.

The 12 selected states are Connecticut, Maine, Massachusetts, Michigan, Minnesota, New Hampshire, New Jersey, New York, Pennsylvania, Rhode
Island, Vermont, and Wisconsin.

Workers include members of the Armed Forces and civilians who were at work last week.

While the 2010-2014 American Community Survey (ACS) data generally reflect the February 2013 Office of Management and Budget (OMB)
definitions of metropolitan and micropolitan statistical areas; in certain instances the names, codes, and boundaries of the principal cities shown in
ACS tables may differ from the OMB definitions due to differences in the effective dates of the geographic entities.

Estimates of urban and rural population, housing units, and characteristics reflect boundaries of urban areas defined based on Census 2010 data. As
a result, data for urban and rural areas from the ACS do not necessarily reflect the results of ongoing urbanization.

Source: U.S. Census Bureau, 2010-2014 American Community Survey 5-Year Estimates

Explanation of Symbols:

1. An "™ entry in the margin of error column indicates that either no sample observations or too few sample observations were available to
compute a standard error and thus the margin of error. A statistical test is not appropriate.

2. An "' entry in the estimate column indicates that either no sample observations or too few sample observations were available to compute an
estimate, or a ratio of medians cannot be calculated because one or both of the median estimates falls in the lowest interval or upper interval of an
open-ended distribution.

3. An - following a median estimate means the median falls in the lowest interval of an open-ended distribution.

4. An'+ following a median estimate means the median falls in the upper interval of an open-ended distribution.

5. An™** entry in the margin of error column indicates that the median falls in the lowest interval or upper interval of an open-ended distribution. A
statistical test is not appropriate.

6. An "**** entry in the margin of error column indicates that the estimate is controlled. A statistical test for sampling variability is not appropriate.

7. An'N' entry in the estimate and margin of error columns indicates that data for this geographic area cannot be displayed because the number of
sample cases is too small.

8. An'(X)' means that the estimate is not applicable or not available.
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Geolnsight
Environmental Strategy & Enginecring

October 13, 2017 Geolnsight Project 6484-000

Joseph M. Noone, Esq.

Avery, Dooley, & Noone, LLP
3 Brighton Street

Belmont, MA 02478

RE: Remediation System Space Requirements
Former Getty Service Station No. 30339
350 Pleasant Street, Belmont, Massachusetts
Release Tracking Number (RTN): 3-29709

Dear Attorney Noone,

Geolnsight, Inc. (Geolnsight) prepared this letter at the request of Getty Properties Corp. (Getty)
for the former Getty Service Station No. 30339 located at 350 Pleasant Street in Belmont,

Massachusetts (the Property).

Geolnsight currently operates a remediation system that extracts and treats soil vapors at the
Property. The remediation system is located inside a wheeled trailer that is currently located
near the eastern side of the existing building. As part of the proposed redevelopment activities,
the remediation system will be relocated to the southwestern corner of the Property.

This letter is to confirm that the remediation system trailer will occupy one parking space on the
Property after the redevelopment activities are completed. Other remedial system components
(e.g., piping manifold, vapor treatment units) will be located in the proposed landscaped area in
the southwest corner of the Property and will not occupy or infringe upon other parking spaces.

If you have questions regarding this letter, please contact either of us at (978) 679-1600.

Sincerely, - N
GEOINSIGHT, INC. (
77 7 N
,"’. /f o ’/ p—" o -
o /’,Cv I L / & C ’ < — N ' -
Robert C. Reynolds Kevin D. Trainer, C.P.G., P.Gﬁ.S.P.
Project Engineer Senior Associate
Geolnsight, Inc.

200 Court Street, 2™ Floor
Middletown, CT 06457-3341
Tel (860) 894-1022

Fax (860) 894-1023
wivw.geoinsight.com

186 Granite Street, 3 Floor, Suite A One Monarch Drive, Suite 201
Manchester, NH 03101-2643 Littleton, MA 01460-1440
Tel (978) 679-1600

Fax (978) 679-1601

www geoinsight.com

Tel (603)314-0820
Fax (603)314-0821

Geolnsight, Inc. ’ Geolnsight, Inc.
wwy geoinsight cam !
i
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Design Consultants, Inc.

120 Middlesex Avenue
Somerville, MA 02145
(617) 776-3350

MEMORANDUM DCI JOB NO. 2014-078

TO: Belmont Pleasant Street LLC
517 Concord Avenue
Cambridge, MA 02138

FROM: Tom Bertulis, P.E., PTOE
Design Consultants, Inc.

SUBJECT: Response to Comments Memorandum
344 Pleasant Street
Belmont, MA

DATE: August 1, 2017

In response to the comments from the Beimont Planning Board dated July 26", 2017 of the
submitted Traffic Impact and Access Study (“TIAS”) dated February 2017, the subsequent pages
include DCI’s responses to the comments.

A. Actually, the traffic study on the proposed impact of the new development is generally
reasonable. The projections are based on two scenarios- a Dunkin Donuts with two retail
stores or a family restaurant with two stores. I believe that they use an apparel store and
the other uses. This (a clothing store) is probably the least traffic impact that a use could
have. What would happen if the secondary use was not an apparel store, as used in the
Traffic Study? Suppose it was a more intense use with more traffic?

Comments: Using the clothing store and apparel store as the secondary uses, there was
indeed minimal traffic impact, and many of the resulting delays increased by less than a
second. However, even with more intense uses with more traffic, the increases would not
be significant. Given the time constraints, it was not possibly to build new traffic models
Jor every scenario. However, an engineering estimation of the more intense uses as set
below shows that most of the other possible uses do not negatively impact the level of
service and result in only very insignificant increases in delay.
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B. Suppose it was a convenience store (most likely if the DD did not go into the space)?
How would that affect traffic since there are no immediate convenience stores nearby
except the small one in the nearby gas station? How would the traffic change during the

day?

Comments: DCI calculated the number of trips associated with a convenience store
alternative. The original trip generation calculations are shown below. A 51% pass-by
trip percentage was assumed for LUC 851, which is consistent with the ITE Trip
Generation Handbook, 37 Edition. The tables below show both the calculations for a 24-
hour convenience store and a 15-16 hour convenience store.

Using Land Use Code 851 (24-hour Convenience Store)

Land Use Code: 851 24-Hour Convenience
AM PM
Peak Hour|Peak Hour
Size {per 1000sqft) 1.500 1.500
muliply by 73.1 53.42
Total Trips 110 80
Deduct 51% Pass-By Trips 54 39
Land Use Code: 826 Specialty Retail
AM PM
Peak Hour|Peak Hour
Size (per 1000 sf Occ. Gr. Leasable Area) 1.747 1.747
Average Rate 6.34 2.71
Total Trips 12 5
Comparison of Land Uses
AM PM
Peak Hour| Peak Hour
Auto Repair Shop 5
Proposed (Store + General Retail) 66 44
Difference 61 38
Comparison of Land Uses
AM PM
Peak Hour|Peak Hour
Former Land Use (Gas Station) 33 55
Proposed (Store + General Retail) 66 44
Difference 28 -11

2
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As shown above, the 24-hour convenience store alternative, combined with a land use for
general retail, would result in 61 more trips during the morning peak hour and 38 more
trips during the evening peak hour as compared to an Auto Repair Shop. This represents
approximately one trip per minute during each peak hour. As shown in the subsequent
table, the additional trips, when compared to an Auto Repair Shop, represent a total of
3.54% and 2.00% of existing traffic at Pleasant Street and Brighton Street during the
morning (1722 vph) and evening (1902 vph) peak hours, respectively. Additionally, as
compared to the most recent use, a Gas Station, this alternative is expected to generate
28 more trips during the morning peak hour and 11 fewer trips during the evening peak
hour. The 28 additional trips during the morning peak hour represent 1.63% of the
existing traffic at Pleasant Street and Brighton Street. Neither scenario will significantly
increase the delay per vehicle on the traffic network.

Comparison with Auto Repair Shop AM PM
Peak Hour|Peak Hour
Existing Traffic - Pleasant St. and Brighton St. 1722 1902
Proposed Generated Trips 61 38
% of Existing Traffic 3.54% 2.00%
Comparison with Gas Station AM PM
Peak Hour|Peak Hour
Existing Traffic - Pleasant St. and Brighton St. 1722 1502
Proposed Generated Trips 28 -11
% of Existing Traffic 1.63% -0.58%

Using Land Use Code 852 (15-16 hour Convenience Store)

DCI1 then calculated the total number of trips that are expected to be generated by LUC
852, which represents a convenience store that is only open 15-16 hours per day. The trip
generation calculations are shown below. Similarly to LUC 852, a 51% pass-by trip
percentage was assumed, consistent with ITE.

Land Use Code: 852 16-Hour Convenience
AM PM
Peak Hour|Peak Hour
Size (per 1000sqft) 1.500 1.500
muliply by 32.60 36.22
Total Trips 49 54
Deduct 51% Pass-By Trips 24 27
3
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Land Use Code: 826 Specialty Retail
AM PM
Peak Hour{Peak Hour
Size (per 1000 sf Occ. Gr. Leasable Area) 1.747 1.747
Average Rate 6.84 2.71
Total Trips 12 5
Comparison of Land Uses
AM PM
Peak Hour|Peak Hour
Auto Repair Shop 5 6
Proposed (Store + General Retail) 36 32
Difference 31 26
Comparison of Land Uses
AM PM
Peak Hour|Peak Hour
Former Land Use (Gas Station) 38 55
Proposed (Store + General Retail) 36 32
Difference -2 -23

As shown above, the 15-16 hour convenience store alternative, combined with a land use
for general retail, would result in 31 more trips during the morning peak hour and 26
more trips during the evening peak hour as compared to an Auto Repair Shop. This
represents approximately one trip per every two minutes during each peak hour. As
shown in the subsequent table, this represents a total of less than 2% of existing traffic at
Pleasant Street and Brighton Street during the morning (1722 vph) and evening (1902
vph) peak hours, respectively, which will not increase the delay per vehicle on the traffic
network. Additionally, as compared to the last use, a Gas Station, this scenario would
generate two (2) fewer trips during the morning peak hour and 23 fewer trips during the
evening peak hour, resulting in a reduction of vehicles and delay per vehicle on the
traffic network during the peak hours. This results in a net zero number of new trips, and
it is expected that the overall delay per vehicle will decrease. Neither scenario will
significantly affect the delay per vehicle on the traffic network.

Comparison with Auto Repair Shop AM A
Peak Hour|Peak Hour
Existing Traffic - Pleasant St. and Brighton St. 1722 1902
Proposed Generated Trips 31 26
% of Existing Traffic 1.80% 1.37%
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AM PM

Comparison with Gas Station
Peak Hour|Peak Hour

Existing Traffic - Pleasant St. and Brighton St. 1722 1902
Proposed Generated Trips -2 -23
% of Existing Traffic -0.12% -1.21%

The previous tables show the percentage of existing traffic the proposed development
would generate.

C. If it was a family restaurant, how would it change the traffic pattern/volumes in terms of
time of day? More at lunchtime? More at night?

Comments: 4 family restaurant could potentially increase the lunchtime trips and trips at
night after the evening rush hour. However, a family restaurant would not likely add
significant increases in delay to the traffic network.

D. Given heavy morning time usage if a DD, how does this affect the traffic turning pattern
heading south toward Belmont Center? How many left hand turns into the lot? Does this
slow traffic? Would these cars have turned onto Brighton Street?

Comments: This does not slow traffic because the vehicles pulling into the proposed
development will likely take advantage of the traffic signal, turning left onto Brighton
Street and then right into the proposed lot. That would minimize any disruption to the
traffic flow on Pleasant Street.

Depending on which scenario was used, during the morning peak hour, there might be
only one lefi-turn every two minutes, which would not significantly impact traffic along
Pleasant Street.

E. As the traffic moves through the lot, does this clog up the Brighton Street intersection?

Comments: As designed, the parking lot has aisles that are wide enough to
accommodate two-way movements into and out of the site. Vehicles will have room to
maneuver around the site parking lot without affecting traffic entering or exiting onto the
adjacent roadways.

In the most conservative model that DCI has analyzed, there would be approximately two
(2) vehicle-movements per minute, on average. During the evening peak hour, there
would be one vehicle-movement per minute, on average. Neither scenario will cause the

intersection at Brighton Street to clog up.

F. In addition, the Study makes the assumption that because there are a number of DDs in
the area that this reduces the trip generation specifically to the site. However, the DD
stores cited are on Mass Ave in Arlington, Concord Ave at Fresh Pond — these are not
natural destinations for cars going to the Alewife T from Pleasant Street. The DD stores
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in Belmont are in Waverley, which is not a convenient in and out, and Trapelo Road at
White Street which only works if you are going from Pleasant Street all the way down
and then up Trapelo Road to Mt Auburn. Given the traffic patterns (density, speed, etc.)-
it wouldn’t be unreasonable for someone going from Waverley Square to skip the one on
Church Street and do the easier in/out on Pleasant Street. If you begin to play with these
assumptions, there may be some additional trip generation? What might the traffic look
like with a reduction at 70% or 60%?

Comments: DCI calculated the number of trips associated with the potential use as a
Dunkin Donuts if the percentage of pass-by trips was reduced to 60%. As shown in the
subsequent tables, that use would generate 41 trips during the morning peak hour and 19
trips during the evening peak hour, even before taking any credit for the land uses on-
site. Comparing it to the previous gas station, this results in only three (3) additional
trips during the morning peak hour, which represents 0.20% of existing traffic, and a net
zero number of new trips for the proposed project. As compared to an Auto Repair Shop,
it results in 36 net new trips during the morning peak hour and 13 net new trips during
the evening peak hour. Each scenario represents an increase of less than one trip per
minute, on average, which will not cause a significant increase in delay.

Proposed Trip Generation

Land Use Code: 936 Coffee/Donut Shop
AM PM
Peak Hour|Peak Hour
Size (per 1000sqft) 1.500 1.500
muliply by 64.21 25.81
Total Trips 96 39
Deduct 60% Pass-By Trips 39 15
Land Use Code: 876 Apparel Store
AM PM
Peak Hour|Peak Hour
Size (per 1000sqgft) 0.746 0.746
muliply by 1.00 3.83
Total Trips 1 3
Land Use Code: 918 Hair Salon
AM PM
Peak Hour| Peak Hour,
Size (per 1000sqft) 1.001 1.001
muiiply by 121 1.45
Total Trips 1 1
6
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Comparison to Former Gas Station

Net New Trips
AM PM
Peak Hour{Peak Hour
Prior Land Use (Gas Station) 38 55
Proposed (incl. Dunkin Donuts) 41 19
Difference 3 -36
Comparison to an Auto Repair Shop
Comparison of Land Uses
AM PM
Peak Hour [Peak Hour
Current Land Use (Auto Repair Shop) 5 6
Proposed (incl. Dunkin Donuts) a1 19
Difference 36 13

G. Use of an Auto Repair Shop, a Gas Station as the former land use, and the proposed use as
General Retail.

Comments: 4s shown above in the response to question (F), even when the use of an Auto
Repair Shop as the existing land use instead of a Gas Station is considered, there are still
only an estimaied 36 AM peak hour trips and 13 PM peak hour trips. As mentioned above,
each scenario translates into an increase of less than one trip per minute, on average,
which will not cause a significant increase in delay. Using the Gas Station as the previous
use, it correlates 1o a net zero number of new trips for the proposed use, which would result
in no increase in delay for motor vehicles.

Previous Gas Station

As mentioned, there was previously a Gas Station on site that had eight (8) fueling stations.
The gas station was the previous active use on the site. In order to compare the proposed
Project with the previous Gas Station, the trips associated with this land use were
calculated using the Trip Generation Manual, using LUC 945 — Gas Station with
Convenience Market, and is shown in the subsequent table.
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hnd Use Code: 945 Gasoline/Service Statig
AM PM
Peak Hour|Peak Hour
Size (Vehicle Fueling Stations) 8.0 8.0
muliply by 12.58 15.65
Total Trips 100 126
Deduct 62% AM, 56% PM Pass-By Trips 38 55

As can be seen, the Gas Station generated 38 trips during the morning peak hour and 55
trips during the evening peak hour.

As compared to the Gas Station, it is expected that the proposed Project will generate 16
Sfewer trips during the morning peak hour and 46 fewer trips during the evening peak hour.
The subsequent table shows the comparison of the proposed Project with the previous Gas

Station.
Comparison of Land Uses
AM PM
Peak Hour|Peak Hour
Prior Land Use (Gas Station) 38 55
Proposed (General Retail) 22 9
Difference -16 -46

Auto Repair Shop

In order to compare the proposed Project with an auto repair shop, the trips associated
with this land use were calculated using the Trip Generation Manual, using LUC 942 —
Automobile Care Center, and is shown in the subsequent table.

Land Use Code: 942 Auto Repair Shop
AM PM
Peak Hour|Peak Hour
Size (per 1000 sf Occ. Gr. Leasable Area) 2.004 2.004
muliply by 2.25 3.11
Total Trips 5 6

As can be seen, the Auto Repair Shop generates five (5) trips during the morning peak hour
and six (6) trips during the evening peak hour.

As compared to the auto repair shop, it is expected that the proposed Project, will generate
17 more trips during the morning peak hour and three (3) more trips during the evening
peak hour. These trips represent 0.99% and 0.16%, less than 1%, of the existing traffic
during the morning and evening peak hours at the intersection of Pleasant Street and
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Brighton Street, respectively. The subsequent table shows the comparison of the proposed
Project with an auto repair shop, as well as the percent of existing traffic.

Comparison of Land Uses
AM PM
Peak Hour|Peak Hour
Current Land Use (Auto Repair Shop) 5 6
Proposed {General Retail) 22 9
Difference 17 3
% of Existing Traffic 0.99% 0.16%

Using these morning peak and evening peak hour trips, DCI analyzed the intersections for
any increase in delay. The delays were calculated using Synchro 9.0, and were input into
a table. The corresponding levels of service were then applied to each movement and the
overall intersections. The subsequent table shows the levels of service during the Existing,
No-Build, and Build scenarios for the alternative listed above. The trips associated with
the project were added during the Build scenario.

Delay Summary — Morning Peak Hour

AM Peak Hour
East- North- No-Build | Build | Difference
D West South lane Avg. Avg.
Road Road delay/ | delay/ Avg. Zeluy
veh (s) | veh{s) /veh(s)
SBL 56.9 56.9 0.0
S8BT 58.6 58.6 0.0
Lake SBR 24.8 25.3 0.5
Pleasant | Street/ Bl 40.2 40.2 0.0
1 Street | Frontage NER 129 125 0.0
Road EBTR 219 219 0.0
wBL 18.6 18.6 0.0
WBT 13.9 14 0.1
Overall 27.0 27.1 0.1
SBLTR 12.3 12.3 0.0
NBLT 14.8 14.8 0.0
. NBR 4.1 4.1 0.0
2 P'S‘:':::t B;'tgrzte‘;" EBLTR | 227 | 227 0.0
WBL 56.0 57.1 11
WBTR 17.0 17.1 0.1
Overall 24.6 24.9 0.3
SBLTR 14.3 14.8 0.0
Brighton NBLTR 13.9 13.9 0.0
3 Cross St Street EBLTR 25.8 25.8 0.0
WBLTR 108.5 108.5 0.0
Overall 37.0 37 0.0

No Build contains the Auto Repair Shop trips
Build contains General Retail trips minus the Auto Repair Shop trips
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Delay Summary — Evening Peak Hour

PM Peak Hour
East- North- No-Build || Build | Difference
D West South Lane Avg. Avg.
Road Road delay/ | delay/ Avg. delay
veh (s) § veh(s) /vehs]
SBL 49.2 49.2 0.0
SBT 48.6 48.6 0.0
SBR 18.7 19 0.3
Lake

Pleasant | Street/ NeiL = X o
1 Street | Frontage NBR 61.9 61.9 0.0
Road EBTR 22.0 22 0.0
WBL 12.3 12.3 0.0
WBT 12.2 12.2 0.0
Overall 29.2 29,2 0.0
SBLTR 12.6 12.6 0.0
NBLT 15.2 15.2 0.0
., NBR 4.5 4.5 0.0
2 |P ';::::'t B;'tgrl;::" EBLTR | 321 | 322 01
WBL >120 >120 0.0
WBTR 13.9 14 0.1
Overall 66.4 67.6 12
SBLTR 15.3 15.3 0.0
Brighton NBLTR 48.5 49 0.5
3 Cross St Street EBLTR 36.3 36.3 0.0
WBLTR >120 >120 0.0
Overall 51.7 51.9 0.2

As can be seen from the tables, there are minimal increases in delay going from the No-
Build to Build scenarios. On average, the movements and overall intersection increase
0.1 seconds per vehicle during the morning peak hour and 0.1 seconds per vehicle during
the evening peak hour. This represents a lack of impact from the proposed alternative,

No Build contains the Auto Repair Shop trips
Build contains General Retail trips minus the Auto Repair Shop trips

General Retail vs an Auto Repair Shop.
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Geolnsight
Environmental Strategy & Engineering

October 13, 2017 Geolnsight Project 6484-000

Joseph M. Noone, Esq.

Avery, Dooley, & Noone, LLP
3 Brighton Street

Belmont, MA 02478

RE: Remediation System Space Requirements
Former Getty Service Station No. 30339
350 Pleasant Street, Belmont, Massachusetts
Release Tracking Number (RTN): 3-29709

Dear Attorney Noone,

Geolnsight, Inc. (Geolnsight) prepared this letter at the request of Getty Properties Corp. (Getty)
for the former Getty Service Station No. 30339 located at 350 Pleasant Street in Belmont,

Massachusetts (the Property).

Geolnsight currently operates a remediation system that extracts and treats soil vapors at the
Property. The remediation system is located inside a wheeled trailer that is currently located
near the eastern side of the existing building. As part of the proposed redevelopment activities,
the remediation system will be relocated to the southwestern corner of the Property.

This letter is to confirm that the remediation system trailer will occupy one parking space on the
Property after the redevelopment activities are completed. Other remedial system components
(e.g., piping manifold, vapor treatment units) will be located in the proposed landscaped area in
the southwest corner of the Property and will not occupy or infringe upon other parking spaces.

If you have questions regarding this letter, please contact either of us at (978) 679-1600.

Sincerely, N -
GEOINSIGHT, INC. /)
;7 —
to -~ / -
s ¢ — —_— <
<y / 4 ;
& i L —ee——— - 288
Robert C. Reynolds Kevin D. Trainer, C.P.G., P.G.; L.S.P.
Project Engineer Senior Associate
Geolnsight, Inc. Geolnsight, Inc. Geolnsight, Inc.
186 Granite Street, 3" Floor, Suite A One Monarch Drive, Suite 201 200 Court Street, 2™ Floor
Manchester, NH 03101-2643 Littleton, MA 01460-1440 Middletown, CT 06457-3341
Tel (603)314-0820 Tel (978)679-1600 Tel (860)894-1022
Fax (603)314-0821 Fax (978)679-1601 Fax (860) 894-1023

www.geoinsight com wwiy.geoinsight.com www.geoinsight com
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Geolnsight

Environmental Strategy & Eungineering

July 18,2017 Geolnsight Project 6484-000

Joseph M. Noone, Esq.

Avery, Dooley, & Noone, LLP
3 Brighton Street

Belmont, MA 02478

RE: Proposed Redevelopment Activities
Former Getty Service Station No. 30339
350 Pleasant Street, Belmont, Massachusetts
Release Tracking Number (RTN): 3-29709

Dear Attorney Noone,

Geolnsight, Inc. (Geolnsight) prepared this letter at the request of Getty Properties Corp. (Getty)
for the former Getty Service Station No. 30339 located at 350 Pleasant Street in Belmont,
Massachusetts (the Property).

Geolnsight is currently conducting response actions in response to a release of gasoline at the
Property under MADEP RTN #3-29709. These response actions include the current operation of
a remediation system that extracts and treats soil vapors, and periodic sampling of groundwater
from on-site and off-site monitoring wells. A description of response actions conducted at the
Property can be obtained from reports that are publicly-available at the eDEP website

(http://public.dep.state.ma.us/SearchableSites2/Search.aspx), including the most recent Status

Report dated March 31, 2017, prepared by Geolnsight on behalf of Getty.

Geolnsight understands that redevelopment activities are proposed for the Property. It is our
understanding that:

e the existing canopy, pump island foundations, and service station building will be
demolished and removed;

¢ anew slab-on-grade building will be constructed on the western portion of the Property;

e an asphalt-paved parking lot and landscaped areas will be located on the eastern portion
of the Property; and

e new subsurface utilities will be connected to the proposed building.

Geolnsight, Inc. Geolnsight, Inc. i Geolnsight, Inc.

186 Granite Street, 3% Floor, Suite A One Monarch Drive, Suite 201 200 Court Street, 2 Floor
Manchester, NH 03101-2643 Littleton, MA 01460-1440 Middletown, CT 06457-3341
Tel (603) 314-0820 Tel (978)679-1600 Tel (860)894-1022

Fax (603)314-0821 ’ Fax (978)679-1601 Fax (860) 894-1023

www.geninsight.com E www geoingight. com wwiy.geainsight.com



Based on our discussions, it is not anticipated that redevelopment activities will impair the
environmental remediation of the Property, and the following activities will be completed during
redevelopment so that response actions can continue at the Property:

e the remediation system treatment components and subsurface piping will be re-located to
the northwestern side of the Property;

o monitoring wells damaged or destroyed during construction will be replaced in
consultation with Geolnsight; and

e as appropriate, gasoline-impacted soil encountered during excavation activities will be
properly managed in accordance with the Massachusetts Contingency Plan (MCP; 310
CMR 40.0000).

Getty will continue to conduct response actions associated with the gasoline release at the
Property in accordance with the MCP. If you have questions regarding this letter, please contact
either of us at (978) 679-1600.

Sincerely, )
GEOINSIGHT, INC. h)

. 7 /,
: “,' - ‘/,7 /A .
“. fé/ AL ‘—‘—';,4?%\ 5/< -

Robert C. Reynolds - Kevin D. Trainer, P.G., L.S.P.
Project Engineer Senior Associate

July 18, 2017
Geolnsight Project 6484-000 Page 2










