“I Vanasse & Associates, Inc.

Ref: 6202

October 2, 2013

Mr. Jon D. Schneider, Chairman
Zoning Board of Appeals

Public Service Administration Building
500 Dedham Avenue

Needham, MA 02492

Re: Response to Traffic Review Comments
Needham Mews Residential Community
692 and 744 Greendale Avenue, Needham, Massachusetts

Dear Mr. Schneider:

Vanasse & Associates, Inc. (VAI) is providing supplemental information and analyses in response to the
August 5, 2013 Peer Review of Traffic Impact and Access Study comments received from
Mr. Kien Ho, P.E., PTOE of BETA Group, Inc., (BETA) concerning his review of the May 2013
Traffic Impact and Access Study (the “May 2013 TIAS”) prepared by VAl in support of the proposed
Needham Mews residential community to be located at 692 and 744 Greendale Avenue in Needham,
Massachusetts (hereafter referred to as the “Project”). Listed below are the comments raised in Mr. Ho’s
August 5, 2013 review letter concerning the May 2013 TIAS followed by our detailed response, with the
associated supporting data, calculations, plans, and analysis worksheets attached. Responses to BETA’s
comments concerning the Site Plans and the Massachusetts Housing Finance Agency Correspondence has
been addressed separately. It should be noted that the development program for the Project has been
revised downward from 300 units as assessed in the May 2013 TIAS to 268 units as currently proposed,
and all results presented herein reflect the modified development program.

1. Study Area

Comment:  The study area includes sporadic intersections along Greendale Avenue including the
intersection of Great Plain Avenue at Greendale Avenue, Greendale Avenue at Bird
Street, and Kendrick Street at Hunting Road. However, additional intersections should be
included in order to fully determine the impact of the project. These intersections include
the following:

a.  Highland Avenue at Hunting Road. Traffic to and from the site destined to and
from points north on I-95 and the Mass Pike (35% of the site related traffic) will
travel through this intersection. Although the Kendrick Street interchange would
reduce the impact on this intersection for traffic heading to the site, vehicles
traveling north from the site will continue to travel through this intersection (of
particular concern during the weekday morning peak hour as residents leave the
proposed site and travel to I-95 northbound) as there will not be a northbound I-
95 entrance on Kendrick Street.
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b.  Greendale Avenue at Brookline Street. Brookline Street provides access to the
Mitchell Elementary School and points west in Needham. The traffic volume
accessing Greendale Avenue from Brookline Street should be collected and
included as part of the traffic study due to its close proximity to the north of the
proposed  site  and  potential impact and  associated need  for
improvements/mitigation.

C. Greendale Avenue at Bird Street and Rybury Hillway. Although traffic volumes
were collected at the intersection of Greendale Avenue at Bird Street, it did not
include the volumes associated with Rybury Hillway, which is located adjacent
45 feet to this intersection. The interaction of all three of these roadways is
necessary to determine the overall potential impacts.

d. Greendale Avenue at Broad Meadow Road. Broadmeadow Road provides access
to the Broadmeadow Elementary School, the Hersey Commuter Rail Station and
Needham Center.  The traffic volume accessing Greendale Avenue from
Broad Meadow Road should be collected due to its close proximity to the south of
the site and in order to determine if there is a potential impact and need for
improvements/mitigation.

The preceding four intersections should be included as part of the TIAS. The traffic
counts for these intersections should not be conducted until school is in session this fall.

Response: Manual turning movement counts (TMCs) and vehicle classification counts were
conducted on Thursday, September 12, 2013, as approved by BETA, at the three original
study area intersections that were assessed in the May 2013 TIAS (Kendrick Street at
Hunting Road; Greendale Avenue at Bird Street; and Great Plain Avenue at Greendale
Avenue) in addition to the four intersections added at the request of BETA (Highland
Avenue at Gould Street and Hunting Road; Greendale Road at Brookline Street;
Greendale Avenue at Rybury Hillway; and Greendale Avenue at Broadmeadow Road).
Figures 1 through 13 depict the traffic-volume networks incorporating the peak-hour
traffic volumes collected in September 2013 for the entire study area.

2. Traffic Counts

Comment: Traffic volumes were collected during the month of March. Typically traffic volumes
collected in March represent higher than average traffic volume conditions, especially
towards the end of the month.

However, VAI should provide a reasoning why the Turning Movement Counts (TMCs)
were collected on March 20, 2013, but the Automatic Traffic Recorder (ATRs) collected
volumes on March 27 and 28, 2013. Weather could have impacted the collection of data
via ATRs on March 20, which would have also impacted volumes.

The TMC data collected on March 20" should be validated.

Response: The TMCs conducted on March 20™ were collected under clear weather conditions. The
ATR’s could not be conducted on March 19™ through 20™ due to light snow that occurred
on March 19" so they were rescheduled for the following week. As stated previously,
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TMCs and vehicle classification counts were conducted at the four additional
intersections and at the three original study area intersections that were assessed in the
May 2013 TIAS on Thursday, September 12, 2013, as approved by BETA. Figures 1
through 13 depict the traffic-volume networks incorporating the peak-hour traffic
volumes collected in September 2013 for the entire study area.

Comment:  The week of the 27" and 28" also did not have typical traffic volumes as March 27" was
a limited schedule for the Needham Public Schools, the March 28" was Holy Thursday
and both days occurred during Passover.

The ATR data collected on March 27" and March 28" should be collected again when
the traffic counts for the expanded study area intersections are conducted.

Response: Automatic Traffic Recorder (ATR) counts were conducted on Greendale Avenue in the
vicinity of the Project site for a continuous 48-hour period on September 12-13, 2013,
coinciding with the date that updated TMCs were performed (September 12, 2013). The
September 2013 Existing traffic volumes are summarized in Table IA. The average
weekday daily traffic volume along Greendale Avenue was found to be approximately
17 percent higher in September 2013 than measured in March 2013.

Table 1A
2013 EXISTING TRAFFIC VOLUMES

Weekday Morning Peak Hour Weekday Evening Peak Hour
Directional Directional
Location AWT? VPH® K Factor® Distribution? VPH K Factor  Distribution
Greendale Avenue, south of 10,976 1,320 12.0 81.9% NB 1,245 11.3 80.4% SB

Bird Street

?Average weekday traffic in vehicles per day.
®Vehicles per hour.

°Percent of daily traffic occurring during the peak-hour.
dPercent traveling in peak direction.

NB = northbound; SB = southbound.

3. Crash Data

Comment: The TIAS included crash data obtained from MassDOT. However, crash data from the
local Police Department is typically more accurate.

The Needham Police Department crash data should be reviewed and compared to the
MassDOT crash data.

Response: Crash data obtained from MassDOT and the Needham Police Department was reviewed
for the study area intersections and is summarized in Table 3A. A review of this data
continues to indicate: i) none of the study intersections has a motor vehicle crash rate that
exceeds the MassDOT District or Statewide average crash rate for a signalized or
unsignalized intersection, as appropriate; and ii) no discernible safety deficiencies are
apparent at the study intersections based on the available motor vehicle crash data.

i}
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Table 3A
MOTOR VEHICLE CRASH DATA SUMMARY*

Needham Police

MassDOT Department
Traftic Control Type (2008 —2011) (2008 — 2012)
Highland Avenue/Gould Street/Hunting Road TS
Total 15 f
Average 375 1.40
MassDOT District/Statewide Crash Rate 0.76/0.80 0.76/0.80
Calculated Crash Rate® 033 0.12
Significant?° No No
Kendrick Street/Hunting Road TS
Total 13 30
Average 325 6.00
MassDOT District/Statewide Crash Rate 0.76/0.80 0.76/0.80
Calculated Crash Rate 0.32 0.59
Significant? No No
Greendale Avenue/Brookline Street U
Total 5 8
Average 1.25 1.60
MassDOT District/Statewide Crash Rate 0.58/0.60 0.58/0.60
Calculated Crash Rate 0.20 0.25
Significant? No No
Greendale Avenue/Rybury Hillway u
Total 1 0
Average 025 0.0
MassDOT District/Statewide Crash Rate 0.58/0.60 0.58/0.60
Calculated Crash Rate 0.05 0.00
Significant? No No
Greendale Avenue/Bird Street U
Total 3 5
Average 0.75 1.00
MassDOT District/Statewide Crash Rate 0.58/0.60 0.58/0.60
Calculated Crash Rate 0.14 0.18
Significant? No No
Greendale Avenue/Broadmeadow Road U
Total 2 3
Average 0.50 0.60
MassDOT District/Statewide Crash Rate 0.58/0.60 0.58/0.60
Calculated Crash Rate 0.10 0.12
Significant? No No
Great Plain Avenue/Greendale Avenue TS
Total 15 21
Average 3.75 4.20
MassDOT District/Statewide Crash Rate 0.76/0.80 0.76/0.80
Calculated Crash Rate 0.48 0.54
Significant? No No

*Source: MassDOT Safety Management/Traffic Operations Unit and Needham Police Department records.
®Crash rate per million vehicles entering the intersection.

°The intersection crash rate is significant if it is found to exceed MassDOT District or Statewide crash rate.
Traffic Control Type: U = unsignalized; TS = traffic signal; R = rotary/roundabout.
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4. Specific Developments by Others

Comment: The TIAS included traffic volumes associated with two other approved developments in
the area that will impact traffic along Greendale Avenue. These projects include the
Greendale Village 40B project (12 single family houses and eight units located four
duplex buildings) located south of the proposed project and the Center 128 Commercial
development (740,000 square feet of office space and a 128-room hotel) located off of
Kendrick Street east of I-95.

Although the traffic studies for each of these projects are referenced, the Appendix of the
TIAS includes traffic volume networks that have been created by VAL Therefore, it is not
possible to verify if the approved trip generation, distribution, and assignments have been
properly incorporated.

VAI should include copies of the trip assignment networks from each of the approved
developments in order to confirm the specific developments have been properly
incorporated.

Response: Copies of the trip assignment networks obtained from the respective traffic studies for
each of the identified specific development projects by others are attached.

Comment: A third development should have been included as well, the Wingate Senior Living
residential development.

The TIAS should include the traffic associated with this development as part of the No
Build condition.

Response: Traffic volumes associated with The Residences at Wingate have been included in the
revised No-Build and Build condition traffic volumes that are presented as a part of this
response to comments. The detailed trip assignment networks for the Residences at
Wingate are attached.

5. Background Traffic Growth
Comment: The study used a one percent growth rate per year for the five year future projections.
The use of a one percent growth rate compounded for five years (5.1 percent total

growth) is appropriate.

VAI should provide the appropriate data from the MassDOT permanent count stations in
the Appendix of the TIAS.

Response: The MassDOT count data was included in the Appendix of the May 2013 TIAS and is
also attached for reference.
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6. 1-95 Add-A-Lane Project/Kendrick Street Interchange

Comment:

Response:

Comment:

Response:

Comment:

Response:
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The TIAS reduced the volumes along Greendale Avenue in accordance with the
Functional Design Report (FDR) that was completed in association with this
construction project. It should be noted that this reduction in traffic is significant. It
results in a reduction of approximately 20 percent of the weekday morning peak hour
traffic volumes traveling past the site and 40 percent of the weekday evening peak hour
traffic volumes passing the site. The proponent should confirm the construction
schedule for this project.

Recent discussions with MassDOT indicate that this project is scheduled to open for bid
in January 2014, with the project expected to be substantially complete by the spring of
2018.

The TIAS should include an Existing condition based on the collected traffic volumes. A
typical No Build condition should be included that accounts for the applied growth rate
and the traffic associated with each of the three background developments. The TIAS
should then contain a Build condition that determines the impact of the proposed
development providing a worst case scenario analysis in the event the Add-A-Lane
project is not completed prior to the proposed project. Lastly, the TIAS should contain a
Sfuture condition that takes into account the reduction of traffic associated with the
reconstruction of I-95.

The four condition method described will provide a true comparison of the impact of the
proposed project with current traffic patterns in the study area, provide a worst case
scenario should the Add-A-Lane not progress at the same pace as the proposed
development and also provide future potential traffic conditions in the area should the
final phase of the Add-A-Lane project come to fruition.

Traffic volume networks were prepared and level-of-service and vehicle queue analyses
were conducted for: i) 2013 Existing conditions; ii) 2018 No-Build conditions with and
without the 1-95 Add-A-Lane/Kendrick Street Interchange Project; and iii) 2018 Build
conditions with and without the [-95 Add-A-Lane/Kendrick Street Interchange Project;
for the intersections within the study area using the peak-hour traffic volumes collected in
September 2013. The results of the intersection capacity and vehicle queue analyses are
summarized in Tables 9A and 10A.

In addition, as with the site specific development networks, the TIAS includes regenerated
networks instead of the networks from the FDR. The regenerated networks cannot be
used to verify the proper traffic volume reductions that should be applied due to the FDR.

VAI should include copies of the trip reduction networks from the most recent FDR in
order to confirm the specific developments have been properly incorporated.

The traffic volume adjustments associated with the completion of the Kendrick Street
interchange were developed based on a comparison of the 2017 No-Build and Build
condition networks contained in the October 2008 Functional Design Report prepared for
the 1-95/1-93 Transportation Improvement Project (Bridge V) Route 9/
Highland Avenue/Kendrick Street Section prepared by McMahon Associates, Inc. This
comparison yielded a proportionate increase or decrease (as a percent) in specific traffic
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volumes within the study area, which were then applied to the 2018 No-Build without the
1-95 Add-A-Lane/Kendrick Street Interchange Project traffic volumes to establish future
condition (2018) traffic volumes with the [-95 Add-A-Lane/Kendrick Street Interchange
Project. Copies of the 2017 No-Build and Build condition networks from the October
2008 Functional Design Report are attached.

7. Trip Generation

Comment: The report utilized the Institute of Transportation Engineers’ (ITE) manual, Trip
Generation to determine the trip generation of a fully occupied development. Land Use
Code (LUC) 220 was used to calculate the expected trip generation. The proposed 300
units are expected to generate approximately 150 trips during the morning peak hour and
approximately 185 trips during the evening peak hour.

The trip generation methodology is appropriate for this project.

Response: The development program for the Project has been revised downward from 300 units as
assessed in the May 2013 TIAS to 268 units as currently proposed. Using LUC 220,
Apartment, consistent with the methodology used in the May 2013 TIAS, the smaller
Project is expected to generate approximately 135 vehicle trips during the weekday
morning peak-hour (11 percent reduction) and approximately 165 vehicle trips during the
weekday evening peak-hour (10 percent reduction). The revised trip-generation
calculations for the Project are summarized in Table 4A and compared to those that were
assessed in the May 2013 TIAS. The Build traffic volume networks and analysis
presented herein reflect the revised development program for the Project (268 units).
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Table 4A
TRIP GENERATION SUMMARY — RESIDENTIAL COMMUNITY

Vehicle Trips
(A) (B)
Current Proposal Original Proposal (A-B)
Time Period/Direction (268 units)” (300 units)* Net Change
Average Weekday Daily:
Entering 874 971
Exiting 874 971
Total 1,748 1,942 -194
Weekday Morning Peak Hour:
Entering 27 30
Exiting 108 121
Total 135 151 -16
Weekday Evening Peak Hour:
Entering 107 119
Exiting _38 _64
Total 165 183 -18

*Based on ITE LUC 220, Apartment.

8. Trip Distribution

Comment: The trip distribution used for the trip assignment is based on U.S. Census journey-to-
work data. Approximately 80 percent of the traffic will be to and from north of the site
and the remaining 20 percent will be to and from the south of the site.

The vehicle trips associated with the proposed development were added to the traffic
volume networks using the appropriate methodology.

Response: No response necessary.

Comment: However, in any condition that assumes completion of the 1-95 reconstruction, the trip
distribution should be modified to the north of the site in order to account for the
Kendrick Street interchange. Should the Kendrick Street interchange be constructed, the
traffic accessing the site from the north will be greatly impacted as there would be an
increase in westbound left turns from Kendrick Street to Hunting Road. In addition,
there would be a decrease in southbound Hunting Road through movement at Kendrick
Street. Traffic departing the site to the north will continue to utilize Hunting Road to
Highland Avenue due to the Kendrick Street interchange not providing access to I-95
northbound.

In the future condition that accounts for the 1-95 project, the trip distribution in this
portion of the study area should contain separate distribution percentages for vehicles
traveling to the site and vehicles traveling from the site.
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Response:

The Kendrick Street interchange is designed to serve traffic to/from the east of
[-95/Route 128 and will not provide access to/from Kendrick Street west of
[-95/Route 128 (specific turning movements are prohibited to and from the new ramp
system). As such, Project-generated traffic destined to/from I-95/Route 128 will continue
to use the Highland Avenue or Great Plain Avenue interchanges with the completion of
the Kendrick Street interchange, resulting in the same general trip distribution pattern for
the Project with or without the new interchange. A copy of the Kendrick Street
interchange plan is attached.

9. Level of Service Analysis

Comment:

Response:
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The study area intersections were analyzed to determine the capacity and the intersection
operations. In Accordance with industry standards, the analysis was conducted using the
latest version of Synchro software.

However, since the study area is in adequate the TIAS needs to be updated to provide a
more complete study area.

In addition, analysis must be provided that shows the worst case scenario, the completed
project without the reduction in traffic due to the Add-A-Lane project (the requested
modified Build condition).

Traffic operations analysis should be provided for the additionally requested
intersections ad all of the study area intersections should be analyzed utilizing the four
conditions methodology described in this review.

Level-of-service (LOS) and vehicle queue analyses were conducted for the following
conditions: i) 2013 Existing; ii) 2018 No-Build conditions with and without the [-95 Add-
A-Lane/Kendrick Street Interchange Project; and iii) 2018 Build conditions with and
without the [-95 Add-A-Lane/ Kendrick Street Interchange Project; for the intersections
within the study area, including the four additional study area intersections and using the
peak-hour traffic volume data defined herein. The results of the intersection capacity and
vehicle queue analyses are summarized in Tables 9A and 10A, with a discussion of
Project-related impacts at the study intersections and operating conditions at the Project-
site driveways provided below.

Signalized Intersections

The addition of Project-related traffic to the three (3) signalized study area intersections
is predicted to result in a change in the overall LOS at only one (1) intersection between
the No-Build and Build conditions (Highland Avenue/Hunting Road/Gould Street). Prior
to the completion of the Kendrick Street interchange project, overall operating conditions
at the intersection of Highland Avenue at Hunting Road and Gould Street are predicted to
degrade slightly (3.5 second increase in overall motorist delay) from LOS D under
2018 No-Build conditions to LOS E under 2018 Build conditions during the weekday
evening peak-hour as a result of the addition of Project-related traffic (no change in
overall LOS was shown to occur during the weekday morning peak-hour). With the
implementation of an optimal traffic signal timing and phasing plan, overall motorist
delays at the intersection are predicted to be reduced or generally maintained over 2018



Mr. Jon D. Schneider
October 2, 2013
Page 10 of 16

No-Build conditions, such that the impacts of the Project are appropriately mitigated.
Under 2018 No-Build and 2018 Build conditions with the completion of the Kendrick
Street interchange project, this intersection is predicted to operate at an overall LOS E
during both the weekday morning and evening peak hours (no change in overall LOS as a
result of the addition of Project-related traffic).

Unsignalized Intersections

The addition of Project-related traffic to the four (4) unsignalized study area intersections
is predicted to result in a change in the LOS at two (2) intersections between No-Build
and Build conditions (Greendale Avenue/Rybury Hillway and Greendale Avenue/
Bird Street). Prior to the completion of the Kendrick Street interchange project,
movements from Rybury Hillway are predicted to degrade slightly (increase in projected
delay of less than 2 seconds) from LOS B to LOS C during the weekday morning peak-
hour with the addition of Project-related traffic, with no change in LOS shown to occur
during the weekday evening peak-hour. After the completion of the Kendrick Street
interchange project, no change in LOS was shown to occur as a result of the addition of
Project-related traffic. No material change in vehicle queuing was shown to occur at the
intersection as a result of the addition of Project-related traffic before or after the
completion of the Kendrick Street interchange project.

Prior to the completion of the Kendrick Street interchange project, no change in LOS was
shown to occur at the Greendale Avenue/Bird Street intersection as a result of the
addition of Project-related traffic, with impacts limited to an increase in vehicle queuing
of one (1) vehicle on Bird Street. With the completion of the Kendrick Street interchange
project, movements from Bird Street are predicted to degrade from LOS D to LOS E
during the weekday evening peak-hour with the addition of Project-related traffic, with
no change in LOS shown to occur during the weekday morning peak-hour. Vehicle
queues on the Bird Street approach were shown to increase by approximately one (1)
vehicle as a result of the addition of Project-related traffic.

Project-Site Driveways

Vehicles exiting the north Project site driveway at its intersection with Greendale Avenue
were shown to operate at LOS E during the weekday morning peak-hour and at LOS B
during the weekday evening peak-hour with or without the Kendrick Street interchange
project, with all movements along Greendale Avenue shown to operate at LOS A.
Vehicle queuing within the Project site at the north Project site driveway was shown to
range from 1 to 3 vehicles and can be accommodated without impeding access to the
Project or on-site circulation.

Vehicles exiting the south Project site driveway at its intersection with Greendale Avenue
were shown to operate at LOS E during the weekday morning peak-hour and at LOS D
during the weekday evening peak-hour without the Kendrick Street interchange project,
and at LOS D during the weekday morning peak-hour and at LOS C during the weekday
evening peak-hour with the Kendrick Street interchange project. Vehicle queuing within
the Project site at the south Project-site driveway was shown to range from 0 to 1 vehicle
and can be accommodated without impeding access to the Project or on-site circulation.
All movements along Greendale Avenue were shown to operate at LOS A during the
peak periods with or without the Kendrick Street interchange project.
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10. Sight Distance

Comment:

Response:
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The minimum sight distance requirements at the proposed site driveway intersections
were calculated in accordance with industry standard. The 85" percentile speed (48 and
49 mph) was used to calculate the minimum required distance (425 feet). The 85"
percentile speed is almost 10 mph higher than the state determined posted speed limit of
40 mph. Sight distance information was not provided for the unsignalized study area
intersection of Greendale Avenue at Bird Street.

VAI should provide sight distance information for the intersection of Greendale Avenue
at Bird Street and Rybury Hillway, as well as the three additionally requested
unsignalized intersections (Greendale Avenue at Brookline Street, Greendale Avenue at
Broad Meadow Road, Greendale Avenue at Grosvenor Road).

Additional vehicle travel speed measurements were collected in September 2013 in
conjunction with the updated traffic counts requested by BETA and recorded an average
measured 85™ percentile vehicle travel speed of approximately 45 mph, or 5 mph above
the posted speed limit (40 mph). Table 2A summarizes the updated vehicle travel speed
measurements collected in September 2013.

Table 2A
VEHICLE TRAVEL SPEED MEASUREMENTS

Greendale Avenue

Northbound Southbound

Mean Travel Speed (mph) 39 42
85™ Percentile Speed (mph) 43 46
Posted Speed Limit (mph) 40 40

mph = miles per hour.

Aggregating the speed measurements presented in the May 2013 TIAS and the updated
(September 2013) travel speed measurements, which included a larger sample size,
indicates that the use of a 45 mph g5t percentile vehicle travel speed is a reasonable
design value for Greendale Avenue.

As requested by BETA, sight distance measurements were performed at all of the
unsignalized study intersections and are summarized in Table 11A. It should be noted
that the Project site driveways have been relocated since the completion of the May 2013
TIAS and, therefore, sight distance measurements were also performed at the relocated
Project site driveways.

WA
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Table 11A
SIGHT DISTANCE MEASUREMENTS’

Feet
Required
Intersection/Sight Distance Measurement Minimum ISD Measured
Greendale Avenue at Brookline Street
Stopping Sight Distance:
Greendale Avenue approaching from the north 360 - 500+
Greendale Avenue approaching from the south 360 - 455
Intersection Sight Distance:
Looking to the north from Brookline Street 360 430/500° 500+
Looking to the south from Brookline Street 360 430/500° 415
Greendale Avenue at Rybury Hillway
Stopping Sight Distance:
Greendale Avenue approaching from the north 360 - 500+
Greendale Avenue approaching from the south 360 -- 500+
Intersection Sight Distance:
Looking to the north from Rybury Hillway 360 430/500° 500+
Looking to the south from Rybury Hillway 360 430/500° 500+
Greendale Avenue at Bird Street
Stopping Sight Distance:
Greendale Avenue approaching from the north 360 - 500+
Greendale Avenue approaching from the south 360 -= 500+
Intersection Sight Distance:
Looking to the north from Bird Street 360 430/500° 500+
Looking to the south from Bird Street 360 430/500° 500+
Greendale Avenue at Broadmeadow Road
Stopping Sight Distance:
Greendale Avenue approaching from the north 360 - 500+
Greendale Avenue approaching from the south 360 -- 500+
Intersection Sight Distance:
Looking to the north from Broadmeadow Road 360 430/500° 465
Looking to the south from Broadmeadow Road 360 430/500° 445
Greendale Avenue at Grosvenor Road
Stopping Sight Distance:
Greendale Avenue approaching from the north 360 - 500+
Greendale Avenue approaching from the south 360 - 420
Intersection Sight Distance:
Looking to the north from Grosvenor Road 360 430/500° 500+
Looking to the south from Grosvenor Road 360 430/500° 465
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Table 11A (Continued)
SIGHT DISTANCE MEASUREMENTS*

Feet
Required
Intersection/Sight Distance Measurement Minimum ISD Measured
Greendale Avenue at the North Project Site Driveway
Stopping Sight Distance:
Greendale Avenue approaching from the north 360 -- 650+
Greendale Avenue approaching from the south 360 - 650+
Intersection Sight Distance:
Looking to the north from the North Project Site Driveway 360 430/500° 550
Looking to the south from the North Project Site Driveway 360 430/500° 650+
Greendale Avenue at the South Project Site Driveway
Stopping Sight Distance:
Greendale Avenue approaching from the north 360 -- 650+
Greendale Avenue approaching from the south 360 -- 650+
Intersection Sight Distance:
Looking to the north from the South Project Site Driveway 360 430/500° 650+
Looking to the south from the South Project Site Driveway 360 430/500° 650+

"Recommended minimum values obtained from 4 Policy on Geometric Design of Highways and Streets, 6th Edition; American
Association of State Highway and Transportation Officials (AASHTO); 2011; and based on a 45 mph approach speed on
Greendale Avenue.

Values shown are the intersection sight distance for a vehicle tuming right/left exiting a roadway under STOP control such that
motorists approaching the intersection on the major street should not need to adjust their travel speed to less than 70 percent of their
initial approach speed.

11. Mitigation

Comment:

As can be seen in Table 11A, available lines of sight at the unsignalized study
intersections were found to exceed the recommended minimum sight distance
requirements for a 45 mph approach speed along Greendale Avenue, consistent with the
measured 85" percentile vehicle travel speed along this roadway (45 mph) and 5 mph
above the posted speed limit (40 mph). Lines of sight at the relocated Project site
driveway intersections with Greendale Avenue were also found to exceed the
recommended minimum sight distance requirements for a 45 mph approach speed along
Greendale Avenue, indicating that the driveways continue to be appropriately designed
and located to function in a safe manner.

The TIAS did not include any off site mitigation (other than potential signal retiming) in
order to offset the transportation impact of the proposed development. Since the traffic
study did not adequately address the traffic impacts associated with the proposed
development, the potential mitigation measures cannot be determined at this time.
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Response:

Comment:

Response:

Mitigation should be proposed at any of the study area intersections that degrades to [or]
have approaches operating at unacceptable levels (LOS E or F, v/c ratio greater than
0.99).

Wherever traffic signal timing modifications are proposed as mitigation, the actual signal
timing modifications, and associated analysis results should be included in the future
submitted traffic data.

In order to off-set the projected impact of the Project at the signalized study area
intersections  (Highland Avenue/Hunting Road/Gould Street, Kendrick Street/
Hunting Road, and Great Plain Avenue/Greendale Avenue) in advance of the completion
of the MassDOT Kendrick Street interchange project, the Project proponent will design
and implement an optimal traffic signal timing and phasing plan prior to the issuance of a
Certificate of Occupancy for the Project subject to receipt all necessary rights, permits
and approvals from third parties and governmental authorities. The mitigated analysis
results are summarized in Table 12 with the detailed analysis worksheets inclusive of the
recommended traffic signal timing modifications attached.

As can be seen in Table 12, with the implementation of these improvements, overall
motorist delays at the signalized study area intersections are predicted to be reduced or
generally maintained over 2018 No-Build conditions with or without the completion of
the Kendrick Street interchange project, such that the impacts of the Project are
appropriately mitigated.

Signal Warrant analysis should be conducted at any of the unsignalized intersections
where levels of operation degrade to unacceptable levels.

An analysis of operating conditions at the unsignalized intersections of
Greendale Avenue at Brookline Street and Greendale Avenue at Bird Street indicates that
motorists exiting Brookline Street and Bird Street experience excessive delay during one
or both peak periods under 2013 Existing conditions independent of the Project due to the
relatively large volume of conflicting traffic on Greendale Avenue. The addition of
Project-related traffic to these intersections resulted in a minimal increase in vehicle
queuing over No-Build conditions (0 to 2 vehicles).

Given the reported poor operating conditions at these intersections again, independent of
the Project, a Traffic Signal Warrant Analysis (TSWA) will be conducted at both
locations in accordance with the methodology and procedures outlined in the Manual on
Uniform Traffic Control Devices (MUTCD)." In order to complete this analysis, 12-hour
manual turning movement and vehicle classification counts will be conducted at the
subject intersections on Wednesday, October 2, 2013.

In brief, The MUTCD establishes nine warrants or criteria to evaluate a location for the
installation (or retention) of a traffic signal. At least one of the nine warrants must be
satisfied in order to justify the installation or retention of a traffic signal; however,
satisfaction of a warrant in and of itself does not necessarily indicate that the installation
of a traffic signal is the best traffic control solution. An engineering evaluation of the
location in question should indicate that the establishment of traffic signal control will

'Manual on Uniform Traffic Control Devices (MUTCD); Federal Highway Administration; Washington, D.C.; 2009.
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improve the overall safety and/or operation of the intersection. Table A lists the nine
warrants used to evaluate an intersection for traffic signal control as presented in the
MUTCD.

Table A
TRAFFIC SIGNAL WARRANTS

Warrant No. Description

Eight-Hour Vehicular Volume
Four-Hour Vehicular Volume
Peak-Hour

Pedestrian Volume

School Crossing

Coordinated Signal System

Crash Experience

Roadway Network

Intersection Near a Grade Crossing

O 0 NI ON W=

Each of the nine traffic signal warrants listed in Table A will be evaluated for the
intersections of Greendale Avenue at Brookline Street and Greendale Avenue at
Bird Street based on the current intersection geometry and under 2013 Existing, 2018 No-
Build and 2018 Build traffic volume conditions, with or without the completion of the
Kendrick Street interchange project. The detailed TSWA worksheets and supporting
materials will be provided under separate cover.

No discernible safety deficiencies are apparent at the intersection of Greendale Avenue at
Brookline Street based on the available motor vehicle crash data, with Project-related
impacts at the intersection shown to be confined to an increase in vehicle queuing of
between 0 and 2 vehicles during the peak periods. A preliminary review of the peak
period traffic volumes indicates that the installation of a traffic control signal may be
warranted at the intersection under 2013 Existing traffic volume conditions independent
of the Project. This finding will be validated once the formal TSWA is complete.

A preliminary review of peak period traffic volumes at the intersection of
Greendale Avenue at Bird Street indicate that the installation of a traffic control signal
will not be warranted. However, it is recommended that a STOP-sign be installed on the
Bird Street approach to Greendale Avenue independent of the Project in order to
formalize the assignment of the vehicular right-of-way at the intersection. As mentioned
previously, the detailed TSWA worksheets and supporting materials for the
Greendale Avenue/Bird Street will be provided under separate cover.

Comment: Pedestrian accommodations should be provided along the east side Greendale Avenue
with a connection to the existing sidewalk network on the west side of Greendale Avenue.
This pedestrian connection will provide access from the site to elementary schools and
the residential neighborhood.
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Response: A sidewalk will be constructed along the east side of Greendale Avenue extending to
Bird Street and a marked crosswalk will be provided for crossing Greendale Avenue at
the intersection (south side) with accompanying pedestrian crossing warning signs
installed at and in advance of the crossing on Greendale Avenue. The sidewalk and
associated appurtenances (i.e., signs, pavement markings, wheelchair ramps, etc.) will be
designed and constructed by the Project proponent subject to receipt all necessary rights,
permits and approvals from third parties and governmental authorities.

We trust that this information is responsive to the comments that were raised by Mr. Ho in his
August 5, 2013 Peer Review of Traffic Impact and Access Study letter concerning BETA’s review of the
May 2013 TIAS prepared by VAI in support of the Project. If you should have any questions regarding
our responses or would like to discuss the information in more detail, please feel free to contact me.

Sincerely,

Principal

JSD/las
Attachments
cc: K. Ho, P.E., PTOE — BETA Group, Inc. (via email)

R. Hewitt — Mill Creek Residential Trust, LLC (via email)
LAS, File
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Table 9A
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2018 No-Build 2018 Build 2018 No-Build 2018 Build
2013 Existing Without Kendrick Street Interchange Without Kendrick Street Interchange With Kendrick Street Interchange With Kendrick Street Interchange
Queue® Queue Queue Queue Queue
Signalized Intersection/Peak Hour/Movement v/C? Delay® LOS® 50%/95™ VvIC Delay LOS 50"/95™ v/IC Delay LOS 50"/95 V/C Delay LOS 50"/95™ v/IC Delay LOS 501/95%
Highland Avenue at Hunting Road and Gould Street
Weekday Morning:
Highland Avenue EB LT 0.68 73.1 E 3/7 0.73 79.2 E 3/8 0.73 80.0 F 3/8 0.71 77.0 E 3/6 0.71 77.1 E 3/6
Highland Avenue EB TH/RT 1.03 79.1 E 16/23 1.18 >80.0 F 20/27 1.19 >80.0 F 20/27 1.01 63.5 E 20/25 1.01 64.3 E 20/25
Highland Avenue WB LT 0.86 62.9 E 9/17 0.89 66.9 E 10/18 0.90 68.7 E 10/19 0.30 53.5 D 173 0.39 56.3 E 2/4
Highland Avenue WB TH/RT 0.66 28.5 C 10/14 0.71 30.6 C 12/16 0.71 30.6 C 12/16 0.65 31.1 C 10/12 0.65 312 C 10/12
Hunting Road NB LT/TH 0.82 67.0 E 7113 0.87 72.3 E 8/14 0.88 74.7 E 8/15 0.95 73.4 E 12/19 0.96 752 E 12/19
Hunting Road NB RT 0.48 13.7 B 4/8 0.51 16.3 B 5/9 0.57 18.4 B 6/11 0.87 44.0 D 13/20 0.95 55.4 E 15/23
Gould Street SB LT 0.69 59.5 E 5/8 0.73 62.0 E 6/9 0.73 62.5 E 6/9 0.81 76.5 E 5/9 0.81 76.5 E 5/9
Gould Street SB LT/TH/RT 0.62 51.9 D 5/8 0.66 539 D 5/8 0.66 54.5 D 5/9 0.73 63.5 E 5/8 0.73 64.0 E 5/8
Overall - 52.3 D - - 70.1 E - - 71.6 E - - 55.1 E - - 57.4 E -
Weekday Evening:
Highland Avenue EB LT 0.41 58.8 E 2/4 0.44 60.9 E 2/4 045 62.1 E 2/4 0.90 >80.0 F 4/9 0.90 >80.0 F 4/9
Highland Avenue EB TH/RT 0.84 50.7 D 10/16 0.92 59.0 E 11/18 0.94 64.0 E 12/18 0.93 67.7 E 18/23 093 69.5 E 18/23
Highland Avenue WB LT 0.80 58.8 E 8/12 0.83 61.1 E 9/14 0.89 67.7 E 10/17 0.90 >80.0 F 10/16 1.03 >80.0 F 13/20
Highland Avenue WB TH/RT 0.62 29.5 C 10/14 0.7 322 C 12/16 0.69 31.6 C 12/16 0.94 57.5 E 25/28 0.93 55.7 E 25/28
Hunting Road NB LT/TH 0.57 57:3 E 3/6 0.59 582 E 4/6 0.61 59.5 E 4/6 1.01 >80.0 F 6/11 1.04 >80.0 F 6/11
Hunting Road NB RT 0.72 30.7 C 9/13 0.75 33.5 C 10/14 0.76 341 C 11/15 0.28 72 A 0/2 0.32 7.7 A 0/3
Gould Street SB LT 0.80 56.0 E 9/17 0.89 66.5 E 11/19 091 71.6 E 11/19 0.56 449 D 11/15 0.57 454 D 11/15
Gould Street SB LT/TH/RT 091 66.6 E 11721 0.99 >80.0 F 13/23 1.03 >80.0 F 14/23 1.03 >80.0 F 26/36 1.05 >80.0 F 26/36
Overall -- 45.8 D -- -- 51.9 D - - 55.4 E - -- 70.1 E -- - 73.1 E -
Kendrick Street at Hunting Road
Weekday Morning:
Kendrick Street EB LT/TH/RT 0.99 73.7 E 14/16 1.13 >80.0 F 17/19 1.13 >80.0 F 17/19 0.95 67.3 E 14/15 095 673 E 14/15
Kendrick Street WB LT 0.60 55.0 E 3/6 0.72 66.8 E 3/8 0.76 69.8 E 3/9 0.48 48.7 D 2/5 0.51 51.0 D 3/5
Kendrick Street WB TH/RT 0.45 29.4 C 713 0.48 30.1 C 8/14 0.48 30.1 C 8/14 042 325 C 7/13 0.42 325 C 713
Hunting Road NB LT/TH 1.06 >80.0 F 17/31 1.13 >80.0 F 18/33 1.25 >80.0 F 22/37 0.94 59.1 E 24/43 1.01 73.9 E 27/47
Hunting Road NB RT 0.46 1.0 A 0/0 0.53 13 A 0/0 0.55 1.4 A 0/0 0.35 0.6 A 0/0 0.37 0.7 A 0/0
Hunting Road SB LT 0.89 67.8 E 9/20 0.94 75.6 E 10/22 0.94 75.8 E 10/22 0.70 71.7 E 2/6 0.70 71.7 E 2/6
Hunting Road SB TH/RT 0.13 17.6 B 2/4 0.14 17.8 B 2/5 0.15 18.4 B 2/5 0.07 18.5 B 1/3 0.08 18.6 B 2/3
Overall - 52.2 D - -- 67.6 E - - 75.1 E -- - 45.2 D - - 49.2 D -
Weekday Evening:
Kendrick Street EB LT/TH/RT 0.82 68.3 E 4/10 0.90 79.2 E 5/11 0.93 >80.0 F 511 0.59 72.1 E 2/4 0.61 75.0 E 2/4
Kendrick Street WB LT 0.88 399 D 14/43 1.02 65.3 E 18/45 1.09 >80.0 F 26/48 033 354 D 5/9 041 38.7 D 6/11
Kendrick Street WB TH/RT 0.93 38.0 D 22/53 1.01 543 D 26/60 1.03 64.2 E 35/60 091 57.9 E 20/37 095 68.0 E 20/37
Hunting Road NB LT/TH 0.83 >80.0 F 4/10 0.91 >80.0 F 511 1.14 >80.0 F 713 0.33 48.6 D 57 0.35 45.9 D 6/9
Hunting Road NB RT 0.07 0.1 A 0/0 0.09 0.1 A 0/0 0.10 0.1 A 0/0 0.05 0.1 A 0/0 0.07 0.1 A 0/0
Hunting Road SB LT 0.39 39.1 D 3/6 0.41 39.8 D 417 0.40 40.0 D 4/7 0.04 16.7 B 172 0.04 16.7 B 12
Hunting Road SB TH/RT 0.78 50.2 D 12/18 0.82 53.0 D 13/20 0.87 56.1 E 1524 0.91 424 D 25/41 0.93 44.5 D 28/45
Overall -- 44.2 D - - 58.6 E -~ - 73.5 E - -- 46.3 D -- - 49.6 D -
Great Plain Avenue at Greendale Avenue
Weekday Morning:
Great Plain Avenue EB LT/TH/RT 1.84 >80.0 F 20/21 2.16 >80.0 F 17/18 2.17 >80.0 F 17/18 2.09 >80.0 F 23/23 2.10 >80.0 F 23/23
Great Plain Avenue WB LT/TH/RT 1.04 614 E 1521 1.13 >80.0 F 18/23 1.14 >80.0 F 18/24 1.10 >80.0 F 17/22 1.10 >80.0 F 17/22
Greendale Avenue NB LT/TH/RT 0.79 283 C 711 0.87 34.8 C 8/14 0.88 358 D 8/14 0.81 295 C 8/12 0.81 30.0 C 8/13
Greendale Avenue SB LT/TH/RT 0.79 336 C 5/10 0.93 53.4 D 5/12 1.00 69.4 E 6/13 0.58 20.9 C 3/6 0.66 243 C 4/7
Overall - >80.0 F - -- >80.0 F - - >80.0 F - -- >80.0 F -- - >80.0 F -
Weekday Evening:
Great Plain Avenue EB LT/TH/RT 0.53 15.5 B 4/7 0.55 15.7 B 4/7 0.56 15.9 B 4/7 0.55 15.8 B 417 0.56 15.9 B 477
Great Plain Avenue WB LT/TH/RT 0.53 14.9 B 4/7 0.55 15.0 B 4/7 0.56 15.1 B 4/ 0.51 14.7 B 417 0.52 14.7 B 4/7
Greendale Avenue NB LT/TH/RT 0.52 16.5 B 3/5 0.57 18.3 B 4/6 0.58 18.6 B 4/6 0.54 17.1 B 3/5 055 17.6 B 3/5
Greendale Avenue SB LT/TH/RT 1.61 >80.0 F 22/35 1.87 >80.0 F 28/40 191 >80.0 F 28/40 1.37 >80.0 F 18/29 141 >80.0 F 17/30
Overall - >80.0 F - -- >80.0 F -- - >80.0 F - - >80.0 F - -- >80.0 F --
3Volume-to-capacity ratio.
®Percentile delay per vehicle in seconds.
‘Level-of-Service.
Queue length in vehicles.
NB = northbound; $B = southbound; EB = eastbound; WB = westbound; LT = lefi-turning movements; TH = through movements; RT = right-turning movements.
o
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Table 10A

UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2018 No-Build 2018 Build 2018 No-Build 2018 Build
2013 Existing Without Kendrick Street Interchange Without Kendrick Street Interchange With Kendrick Street Interchange With Kendrick Street Interchange
Queue? Queue Queue Queue Queue
Unsignalized Intersection/Peak Hour/Movement Demand®  Delay” LOS* 951 Demand Delay LOS 95" Demand Delay LOS 95" Demand Delay LOS 95t Demand  Delay LOS 95"t
Greendale Avenue at Brookline Street
Weekday Morning:
Brookline Street EB LT/RT 190 >50.0 F 23 199 >50.0 F 27 199 >50.0 F 29 199 >50.0 F 24 199 >50.0 F 26
Greendale Avenue NB LT/TH 1,137 0.1 A 0 1,260 0.1 A 0 1,346 0.1 A 0 1,204 0.1 A 0 1,290 0.1 A 0
Greendale Avenue SB TH/RT 321 0.0 A 0 352 0.0 A 0 374 0.0 A 0 268 0.0 A 0 290 0.0 A 0
Weekday Evening:
Brookling Street EB LT/RT 93 >50.0 F 6 97 >50.0 F 8 97 >50.0 F 9 97 >50.0 F 4 97 >50.0 6
Greendale Avenue NB LT/TH 267 1.1 A 0 302 1.1 A 1 348 11 A 1 246 1.1 A 0 292 1.1 A 0
Greendale Avenue SB TH/RT 1,196 0.0 A 0 1,319 0.0 A 0 1,405 0.0 A 0 1,069 0.0 A 0 1,155 0.0 A 0
Greendale Avenue at Rybury Hillway
Weekday Morning:
Rybury Hillway EB LT/RT 31 13.2 B 1 32 14.5 B 1 32 15.7 C 1 32 12.9 B 1 32 13.8 B 1
Greendale Avenue NB LT/TH 1,160 0.1 A 0 1,285 0.1 A 0 1,371 0.1 A 0 1,229 0.1 A 0 1,315 0.1 A 0
Greendale Avenue SB TH/RT 264 0.0 A 0 292 0.0 A 0 314 0.0 A 0 208 0.0 A 0 230 0.0 A 0
Weekday Evening:
Rybury Hillway EB LT/RT 16 244 C 1 17 29.5 D 1 17 343 D 1 17 20.3 C 1 17 23.0 C 1
Greendale Avenue NB LT/TH 281 0.7 A 0 317 0.7 A 0 363 0.7 A 0 261 0.7 A 0 307 0.7 A 0
Greendale Avenue SB TH/RT 1,058 0.0 A 0 1,174 0.0 A 0 1,260 0.0 A 0 924 0.0 A 0 1,010 0.0 A 0
Greendale Avenue at Bird Street
Weekday Morning:
Bird Street EB LT/RT 102 >50.0 F 6 108 >50.0 F 9 108 >50.0 F 10 108 >50.0 F 7 108 >50.0 F 8
Greendale Avenue NB LT/TH 1,081 0.1 A 0 1,202 0.1 A 0 1,288 0.1 A 0 1,146 0.1 A 0 1,232 0.1 A 0
Greendale Avenue SB TH/RT 289 0.0 A 0 318 0.0 A 0 340 0.0 A 0 234 0.0 A 0 256 0.0 A 0
Weekday Evening:
Bird Street EB LT/RT 48 46.3 E 2 48 >50.0 F 3 48 >50.0 F 4 48 34.] D 2 48 45.1 E 2
Greendale Avenue NB LT/TH 244 0.3 A 0 278 0.3 A 0 324 0.3 A 0 222 03 A 0 268 0.3 A 0
Greendale Avenue SB TH/RT 1,070 0.0 A 0 1,187 0.0 A 0 1,273 0.0 A 0 937 0.0 A 0 1,023 0.0 A 0
Greendale Avenue at Broadmeadow Road
Weekday Morning:
Broadmeadow Road EB LT/RT 38 233 C 1 40 28.9 D 1 40 30.6 D 2 40 234 C 1 40 243 C 1
Greendale Avenue NB LT/TH 1,060 0.0 A 0 1,179 0.0 A 0 1,184 0.0 A 0 1,123 0.0 A 0 1,128 0.0 A 0
Greendale Avenue SB TH/RT 243 0.0 A 0 269 0.0 A 0 291 0.0 A 0 185 0.0 A 0 207 0.0 A 0
Weekday Evening:
Broadmeadow Road EB LT/RT 22 24.0 C 1 23 29.0 D 1 23 30.0 D 1 23 19.8 C 1 23 20.4 C 1
Greendale Avenue NB LT/TH 239 04 A 0 273 0.4 A 0 294 0.4 A 0 217 0.4 A 0 238 0.4 A 0
Greendale Avenue SB TH/RT 996 0.0 A 0 1,108 0.0 A 0 1,120 0.0 A 0 858 0.0 A 0 870 0.0 A 0
See notes at end of table.
®
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Table 10A (Continued)
UNSIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY

2018 No-Build 2018 Build 2018 No-Build 2018 Build
2013 Existing Without Kendrick Street Interchange Without Kendrick Street Interchange With Kendrick Street Interchange With Kendrick Street Interchange
Queue? Queue Queue Queue Queue
Unsignalized Intersection/Peak Hour/Movement Demand®  Delay® LOS* 95" Demand Delay LOS 95" Demand Delay LOS 95t Demand Delay LOS 95t Demand Delay LOS 95™
Greendale Avenue at the Project North Driveway
Weekday Morning:
Project North Driveway WB LT/RT -- - - - -- - = -- 87 432 E 3 -- - -- -- 87 373 E 3
Greendale Avenue NB TH/RT -- - - - -- - - -- 1,208 0.0 A 0 -- - -- -- 1,152 0.0 A 0
Greendale Avenue SB LT/TH -- i - -- - - = - 288 0.8 A 0 -- - - -- 204 1.1 A 0
Weekday Evening:
Project North Driveway WB LT/RT - - = - -- - - - 46 13.3 B 1 - -- - - 46 11.4 B 1
Greendale Avenue NB TH/RT - - - -- - = - - 286 0.0 A - -- - - 230 0.0 A 0
Greendale Avenue SB LT/TH -- - - - -- - - -- 1,200 05 A 1 - - - -- 950 0.7 A 1
Greendale Avenue at the Project South Driveway
Weekday Morning:
Project South Driveway WB LT/RT - - - -- - - - - 21 39.1 E 1 - - -- - 21 322 D 1
Greendale Avenue NB TH/RT - - == - - - - - 1,207 0.0 A - - = - 1,151 0.0 A 0
Greendale Avenue SB LT/TH -- - - - - - == - 274 0.1 A 1 - - -- -- 190 0.1 A 0
Weekday Evening:
Project South Driveway WB LT/RT -- - - -- -- -- - - 12 29.7 D 1 -- - - - 12 203 C 0
Greendale Avenue NB TH/RT - - - -- - - == -- 299 0.0 A 0 -- - - - 243 0.0 A 0
Greendale Avenue SB LT/TH - - - - - . - - 1,123 0.0 A 0 - -- - -- 873 0.1 A 0

*Demand in vehicles per hour.

®Average control delay per vehicle (in seconds).

‘Level-of-Service.

Queue length in vehicles.

NB = northbound; SB = southbound; EB = eastbound; WB = westbound; L.T = lefi-turning movements; TH = through movements; RT = right-turning movements.

O
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Table 12
SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY WITH MITIGATION

2018 No-Build 2018 Build 2018 Build with Mitigation 2018 No-Build 2018 Build 2018 Build with Mitigation
Without Kendrick Street Interchange Without Kendrick Street Interchange Without Kendrick Street Interchange With Kendrick Street Interchange With Kendrick Street Interchange With Kendrick Street Interchange
Signalized Intersection/Peak Queue? Queue Queue Queue Queue Queue
Hour/Movement v/C? Delay® LOS® 50"/95™ V/iIC Delay LOS 50795 v/iC Delay LOS 50"/95™ V/iC Delay LOS 501/95™ V/iC Delay LOS 507/95" V/C Delay LOS 50"/95"
Highland Avenue at Hunting Road and
Gould Street
Weekday Morning:
Highland Avenue EB LT 0.73 79.2 E 3/8 0.73 80.0 F 3/8 0.72 78.0 E 4/7 0.71 77.0 E 3/6 0.71 77.1 E 3/6 - - - -
Highland Avenue EB TH/RT 1.18 >80.0 F 20/27 1.19 >80.0 F 20/27 1.08 >80.0 F 20/25 1.01 63.5 E 20/25 1.01 64.3 E 20/25 - - - -
Highland Avenue WB LT 0.89 66.9 E 10/18 0.90 68.7 E 10/19 0.93 75.7 E 11/19 0.30 53.5 D 173 0.39 56.3 E 2/4 - - - -
Highland Avenue WB TH/RT 0.71 30.6 C 12/16 0.71 30.6 (S 12/16 0.68 29.4 C 12/15 0.65 31.1 C 10/12 0.65 312 C 10/12 - - - -
Hunting Road NB LT/TH 0.87 723 E 8/14 0.88 74.7 E 8/15 0.88 76.7 E 9/14 0.95 73.4 E 12/19 0.96 752 E 12/19 - - - -
Hunting Road NB RT 0.51 16.3 B 59 0.57 18,4 B 6/11 0.60 235 C 8/12 0.87 44.0 D 13/20 0.95 55.4 E 15/23 - -- - -
Gould Street SBLT 0.73 62.0 E 6/9 0.73 62.5 E 6/9 0.79 72.0 E 6/10 0.81 76.5 E 5/9 0.81 76.5 E 5/9 - - - -
Gould Street SB LT/TH/RT 0.66 53.9 D 5/8 0.66 54.5 D 5/9 0.72 61.9 E 6/9 0.73 63.5 E 5/8 0.73 64.0 E 5/8 -- - -- -
Overall - 70.1 E = - 71.6 E - - 61.4 E - - 55.1 E - - 57.4 E - - - - -
Weekday Evening:
Highland Avenue EB LT 0.44 60.9 E 2/4 0.45 62.1 E 2/4 0.47 64.3 E 2/4 0.90 >80.0 F 4/9 0.90 >80.0 F 4/9 - - - -
Highland Avenue EB TH/RT 0.92 59.0 E 11/18 0.94 64.0 E 12/18 0.94 64.6 E 12/18 0.93 67.7 E 18/23 0.93 69.5 E 18/23 - - - -
Highland Avenue WB LT 0.83 61.1 E 9/14 0.89 67.7 E 10/17 0.93 77.4 E 11/18 0.90 >80.0 F 10/16 1.03 >80.0 F 13/20 - - - -
Highland Avenue WB TH/RT 0.71 322 C 12/16 0.69 31.6 C 12/16 0.70 33.6 C 13/17 0.94 57.5 E 25/28 0.93 55.7 E 25/28 - - - -
Hunting Road NB LT/TH 0.59 582 E 4/6 0.61 59.5 E 4/6 0.64 64.4 E 4/6 1.01 >80.0 F 6/11 1.04 >80.0 F 6/11 - -- - -
Hunting Road NB RT 0.75 335 C 10/14 0.76 34.1 C 11/15 0.78 358 D 11/16 0.28 72 A 072 0.32 7.7 A 0/3 - - - -
Gould Street SB LT 0.89 66.5 E 11/19 0.91 71.6 E 11/19 0.84 59.6 E 11/18 0.56 449 D 11/15 0.57 45.4 D 11/15 - - - -
Gould Street SB LT/TH/RT 0.99 >80.0 F 13/23 1.03 >80.0 F 14/23 0.94 72.2 E 1322 1.03 >80.0 F 26/36 1.05 >80.0 F 26/36 - - - --
Overall - 51.9 D - - 55.4 E - - 53.8 D - - 70.1 E -- - 73.1 E - - - - -
Kendrick Street at Hunting Road
Weekday Morning:
Kendrick Street EB LT/TH/RT 1.13 >80.0 F 17/19 1.13 >80.0 F 17/19 0.99 75.3 E 17/18 0.95 673 E 14/15 0.95 67.3 E 14/15 - - - -
Kendrick Street WB LT 0.72 66.8 E 3/8 0.76 69.8 E 39 0.90 77.4 E 411 0.48 48.7 D 2/5 0.51 51.0 D 3/5 - - - -
Kendrick Street WB TH/RT 0.48 30.1 C 8/14 0.48 30.1 C 8/14 0.50 343 C 5/16 0.42 325 C 713 042 325 C 7/13 -- - -- -
Hunting Road NB LT/TH 1.13 >80.0 F 18/33 1.25 >80.0 F 22/37 0.98 78.9 E 19/35 0.94 59.1 E 24/43 1.01 73.9 E 27/47 - - -- -
Hunting Road NB RT 0.53 1.3 A 0/0 0.55 1.4 A 0/0 0.55 1.4 A 0/0 0.35 0.6 A 0/0 0.37 0.7 A 0/0 - - - -
Hunting Road SB LT 0.94 75.6 E 10122 0.94 75.8 E 10/22 1.14 >80.0 F 13126 0.70 71.7 E 2/6 0.70 71.7 E 2/6 - -- - -
Hunting Road SB TH/RT 0.14 17.8 B 2/5 0.15 18.4 B 2/5 0.14 182 B 3/5 0.07 18.5 B 1/3 0.08 18.6 B 2/3 -- - - -
Overall -- 67.6 E - - 75.1 E - - 56.6 E - - 45.2 D - - 49.2 D - - - - -
Weekday Evening:
Kendrick Street EB LT/TH/RT 0.90 79.2 E 5/11 0.93 >80.0 F 511 0.73 61.6 E 59 0.59 72.1 E 2/4 0.61 75.0 E 2/4 - -~ - -
Kendrick Street WB LT 1.02 65.3 E 18/45 1.09 >80.0 F 26/48 1.08 78.8 E 27/47 0.33 354 D 5/9 0.41 387 D 6/11 - - -- -
Kendrick Street WB TH/RT 1.01 54.3 D 26/60 1.03 64.2 E 35/60 0.98 46.7 D 29/56 0.91 579 E 20/37 0.95 68.0 E 20/37 -- - - --
Hunting Road NB LT/TH 0.91 >80.0 F 511 1.14 >80.0 F 713 0.73 67.5 E 6/10 0.33 48.6 D 5/7 0.35 459 D 6/9 - - - -
Hunting Road NB RT 0.09 0.1 A 0/0 0.10 0.1 A 0/0 0.10 0.1 A 0/0 0.05 0.1 A 0/0 0.07 0.1 A 0/0 - - - -
Hunting Road SB LT 0.41 39.8 D 4/7 0.40 40.0 D 4/7 0.58 47.8 D 4/7 0.04 16.7 B 12 0.04 16.7 B 12 - - - -
Hunting Road SB TH/RT 0.82 53.0 D 13/20 0.87 56.1 E 15/24 0.96 76.1 E 17/28 0.91 424 D 25/41 0.93 445 D 28/45 - - - --
Overall -- 58.6 E - - 73.5 E - - 60.4 E - - 46.3 D -~ - 49.6 D -- -- - - -
See notes at end of table.
W
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Table 12 (Continued)

SIGNALIZED INTERSECTION LEVEL-OF-SERVICE AND VEHICLE QUEUE SUMMARY WITH MITIGATION

2018 No-Build
Without Kendrick Street Interchange

2018 Build
Without Kendrick Street Interchange

2018 Build with Mitigation

Without Kendrick Street Interchange

2018 No-Build
With Kendrick Street Interchange

2018 Build
With Kendrick Street Interchange

2018 Build with Mitigation
With Kendrick Street Interchange

Signalized Intersection/Peak Queue!? Queue Queue Queue Queue Queue
Hour/Movement V/IC? Delay® LOS® 50"/95™ viC Delay LOS 50"/95% v/iIC Delay LOS 50"/95™ v/iC Delay LOS 50"/95™ V/IC Delay LOS 50"/95% V/C Delay LOS 50™/95™
Great Plain Avenue at Greendale Avenue

Weekday Morning:
Great Plain Avenue EB LT/TH/RT 2.16 >80.0 F 17/18 2.17 >80.0 F 17/18 2.15 >80.0 F 19119 2.09 >80.0 F 23/23 2.10 >80.0 F 23/23 1.71 >80.0 F 24/24
Great Plain Avenue WB LT/TH/RT 1.13 >80.0 F 18/23 1.14 >80.0 F 18/24 1.12 >80.0 F 21/26 1.10 >80.0 F 17/22 1.10 >80.0 F 17/22 0.97 41.3 D 15/23
Greendale Avenue NB LT/TH/RT 0.87 34.8 C 8/14 0.88 35.8 D 8/14 0.86 35.9 D 10/15 0.81 29.5 C 8/12 0.81 30.0 C 8/13 0.94 50.6 D 10/16
Greendale Avenue SB LT/TH/RT 0.93 53.4 D 5/12 1.00 69.4 E 6/13 0.99 69.6 E 714 0.58 20.9 C 3/6 0.66 243 C 417 0.85 47.6 D 5/10
Overall - >80.0 F - -- >80.0 F - -- >80.0 F - - >80.0 F -- - >80.0 F -- - >80.0 F -

Weekday Evening:
Great Plain Avenue EB LT/TH/RT 0.55 15.7 B 4/7 0.56 15.9 B 4/7 091 51.9 D 714 0.55 15.8 B 4/7 0.56 159 B 4/7 0.88 471 D 714
Great Plain Avenue WB LT/TH/RT 0.55 15.0 B 4/7 0.56 15.1 B 4/7 0.81 375 D 7/13 0.51 14.7 B 477 0.52 14.7 B 4/7 0.76 339 C 7/12
Greendale Avenue NB LT/TH/RT 0.57 183 B 4/6 0.58 18.6 B 4/6 0.48 11.0 B 4/6 0.54 17.1 B 3/5 0.55 17.6 B 3/5 042 9.7 A 3/4
Greendale Avenue SB LT/TH/RT 1.87 >80.0 F 28/40 191 >80.0 F 28/40 1.39 >80.0 F 30/39 1.37 >80.0 F 18/29 1.41 >80.0 F 17/30 1.04 60.3 E 18/27
Overali - >80.0 F - - >80.0 F - - >80.0 F -- - >80.0 F -- - >80.0 F - -- 44.8 D -

*Volume-to-capacity ratio.

bpercentile delay per vehicle in seconds.
‘Level-of-Service.

Queue length in vehicles.

NB = northbound; SB = southbound; EB = eastbound; WB = westbound; LT = left-turning movements; TH = through movements; RT = right-turing movements.
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UPDATED TRAFFIC-VOLUME NETWORKS




Response to Comments - Proposed Residential Community - Needham, Massachusetts

KENDRICK STREET

GREAT PLAIN
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P —
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Vanasse & Associates, Inc.
Weekday Morning
Peak Hour Traffic Volumes
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

STREET

KENDRICK

218
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Note: Imbalances exist due to numerous curb cuts and side streets that are not shown.
Not To Scale Figure 2
2013 Existing
Weekday Evening
Peak Hour Traffic Volumes

“ Vanasse & Associates, Inc.
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

KENDRICK STREET
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Not To Scale Figure 3
Vanasse & Associates, Inc. 2018 No-Build
Weekday Morning
Peak Hour Traffic Volumes

Without Kendrick Street
Interchange Improvements
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Response to Comments - Proposed Residential Community - Needham, Massachusetts
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Weekday Evening
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R:\6202\RTC\6202nt4.dwg 9/18/2013 1:53:57 PM EDT
Copyright © 2013 by VAL All Rights Reserved.



Response to Comments - Proposed Residential Community - Needham, Massachusetts

KENDRICK STREET
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Not To Scale Figure 5
Vanasse & Associates, Inc. 2018 No-Build
Weekday Morning
Peak Hour Traffic Volumes

With Kendrick Street
Interchange Improvements
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

KENDRICK STREET

91
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Not To Scale Figure 6
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Weekday Evening
Peak Hour Traffic Volumes

With Kendrick Street
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

sol/o I KENDRICK

30%
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

Legend:

XX Entering Trips
(XX)  Exiting Trips

KENDRICK STREET
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In 27
Out 108

Total 135

GREAT PLAIN AVENUE
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&l Not To Scale Figure 8

Vanasse & Associates, Inc. Project-Generated
Weekday Morning
Peak Hour Traffic Volumes
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

Legend:

XX Entering Trips
(XX)  Exiting Trips

KENDRICK STREET

SITE

In 107
Out 58

Total 165

GREAT PLAIN AVENUE

5J\T
&l Not To Scale Figure 9

Vanasse & Associates, Inc. Project-Generated
Weekday Evening
Peak Hour Traffic Volumes
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

KENDRICK STREET

SITE

In 27
Out 108

135

GREAT PLAIN AVENUE

Vanasse & Associates, Inc. 2018 Build
Weekday Morning
Peak Hour Traffic Volumes

Without Kendrick Street
Interchange Improvements
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

KENDRICK STREET

SITE
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Out 58

Total 165
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Not To Scale Figure 11
Vanasse & Associates, Inc. 2018 Build
Weekday Evening
Peak Hour Traffic Volumes

Without Kendrick Street
Interchange Improvements
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

STREET

KENDRICK

SITE

Out 108

Total 135

GREAT PLAIN AVENUE

Vanasse & Associates, Inc. 2018 Build
Weekday Morning
Peak Hour Traffic Volumes

With Kendrick Street
Interchange Improvements
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

KENDRICK STREET

SITE
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Out 58

Total 165
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Vanasse & Associates, Inc. 2018 Build
Weekday Evening
Peak Hour Traffic Volumes

With Kendrick Street
Interchange Improvements
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TRAFFIC COUNT DATA

Automatic Traffic Recorder Counts
Manual Turning Movement Counts



Automatic Traffic Recorder Counts




Accurate Counts Page 1
978-664-2565

Location : Greendale Avenue 6202VOL!
Location : South of Bird Street
City/State: Needham, MA
Start 11-Sep-13 SB Hour Totals NB Hour Totals Combined Totals
Time Wed Morning  Afternoon_ Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon
12:00 7 85 7 39
12:15 2 73 4 48
12:30 2 81 3 35
12:45 6 67 17 306 1 56 15 178 32 484
01:00 8 74 2 45
01:15 0 66 1 46
01:30 4 78 1 33
01:45 3 74 15 292 1 48 5 172 20 464
02:00 3 72 0 60
02:15 1 89 1 52
02:30 4 113 1 65
02:45 1 105 9 379 0 62 2 239 11 618
03:00 1 99 0 58
03:15 0 114 0 83
03:30 0 129 1 66
03:45 2 134 3 476 0 55 1 262 4 738
04:00 1 154 1 57|
04:15 2 189 1 49
04:30 3 206 3 55
0445 4 217 10 766 8 58 13 219 23 985
05:00 4 235 3 51
05:15 6 225 4 61
05:30 4 202 10 68
05:45 9 202 23 864 25 59 42 239 65 1103
06:00 4 184 15 59
06:15 17 158 49 62
06:30 14 144 54 38
06:45 16 136 51 622 9 41 209 200 260 822
07:00 34 82 101 31
07:15 57 78 151 3N
07:30 63 50 195 44
07:45 87 63 241 273 251 39 698 145 939 418
08:00 37 58 250 33
08:15 52 36 244 23
08:30 66 20 299 24
08:45 44 24 199 138 252 18 1045 98 1244 236
09:00 53 41 208 19
09:15 45 27 186 15
09:30 42 22 132 22
09:45 46 27 186 117 129 16 655 72 841 189
10:00 49 21 92 4
10:15 51 20 64 12
10:30 63 14 61 5
10:45 79 13 242 68 49 3 266 24 508 92
11:00 82 7 51 2
11:15 94 9 44 5
11:30 83 10 52 5
11:45 88 6 347 32 40 0 187 12 534 44
Total 1343 4333 3138 1860 4481 6193

Percent 23.7% 76.3% 62.8% 37.2% 42.0% 58.0%



Accurate Counts Page 2
978-664-2565

Location : Greendale Avenue 6202VOL1
Location : South of Bird Street
City/State: Needham, MA
Start 12-Sep-13 SB Hour Totals NB Hour Totals Combined Totals
Time Thu Moming  Afternoon  Morning  Afternoon  Moming  Afternoon  Morning  Afternoon  Morning  Afternoon
12:00 2 80 4 47
12:15 3 79 3 50
12:30 7 66 2 51
12:45 5 54 17 279 0 65 9 213 26 492
01:00 13 65 3 46
01:15 3 77 1 58
01:30 0 65 2 55
01:45 1 77 17 284 0 63 6 222 23 506
02:00 2 67 0 41
02:15 1 107 0 40
02:30 2 118 1 68
02:45 1 134 6 426 0 62 1 211 7 637
03:00 0 134 0 51
03:15 1 127 0 84
03:30 1 150 0 69
03:45 1 167 3 578 1 42 1 246 4 824
04:00 0 168 2 56
04:15 2 209 0 55
04:30 3 218 3 49
04:45 2 251 7 846 4 53 9 213 16 1059
05:00 2 254 5 54
05:15 3 268 3 76
05:30 6 199 8 69
05:45 15 206 26 927 21 68 37 267 63 1194
06:00 6 192 14 61
06:15 7 184 39 62
06:30 17 170 50 58
06:45 31 172 61 718 78 35 181 216 242 934
07:00 40 108 103 50
07:15 57 99 141 22
07:30 66 119 194 22
07:45 70 107 233 433 238 34 676 128 909 561
08:00 58 61 257 29
08:15 61 49 258 31
08:30 59 41 309 28
08:45 55 35 233 186 247 31 1071 119 1304 305
09:00 72 26 235 29
09:15 56 28 197 30
09:30 44 25 134 17
09:45 53 22 225 101 149 11 715 87 940 188
10:00 43 13 68 21
10:15 51 15 63 9
10:30 33 11 55 2
10:45 41 16 168 55 54 3 240 35) 408 90
11:00 57 12 55 10
11:15 62 10 Sil 8
11:30 58 13 60 1
11:45 78 7 255 42 54 4 220 23 475 65
Total 1251 4875 3166 1980 4417 6855
Percent 20.4% 79.6% 61.5% 38.5% 39.2% 60.8%
G{i;‘adl 2594 9208 6304 3840 8898 13048
Percent 22.0% 78.0% 62.1% 37.9% 40.5% 59.5%

ADT ADT 10,973 AADT 10,973
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Manual Turning Movement Counts




N/S Street : Gould St/ Hunting Rd
E/W Street: Highland Avenue

City/State : Needham, MA

163

Weather  Cloudy
Start Time Left
07:00 AM 35
07:15 AM | 28
07:30 AM | gl
0745AM | 44
Total | 148
08:00 AM 50
08:15 AM 34
08:30 AM 41
ORASAM | 38
Tolal
Grand Total 31t
Apprch % 574
“Total % 57
Cars 296
%Cars 952
Trucks 15
% Trucks | 48

Start Time  Leh

Thry

e

Gould St
From North i
: R U-TR  App. Tisal
Peak Hour Annlysis From 0700 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 08:00 AM

08:00 AM | 50 30
08:15 AM 34 18
08:30 AM 41 27
_0B4SAM | 3 M
Total Volume 163
% App Total | 553
PHF' 815
Cars 154
% Cars | 945 982
Trucks 9 2
% Trucks ; 535 18

3

8

6

[
23
78
719
23
100
0

]

0
o
]
[}
1}
1]

000

0
0
0
0

Accurate Counts
978-664-2565

File Name : 62020054
Site Code : 62020004
Start Date : 9/12/2013
Page No 1
R Groups Printed- Cars - Trucks — — -
Highland Ave | Hunting Rd Highland Ave
I - 4 From South | From West — ‘
TR UTR.  leftl  Thr Right| U-TR|  Leftl  Thm| Right! U-TR| Int Total!
0 2 4 19 47 0 10 173 2 o] 333
0 70 145 44 | i 20 64 0 11 207 3 0 627
0 67 127 58 2 13 23 66 0 11 206 3 1] 650
R ] 123 56 ol 6 27 8 0 13 207 2 0, 681
0 272 533 206 51 30 89 261 V3 45 793 10 0! 2491
0 67 158 61 1! S 42 80 0 26 228 I 0 752
] 86 153 61 0 11 43 5 0 16 203 a 0 T2
] 67 147 59 0 1 54 9 0 21 215 G 0 745
] 93 127 65 0] 9 48 70 0 30 194 4 0! 723
U] 313 585 246 kil 36 187 325 0 93 840 15 [ 2936
0 585 1118 452 6| 66 276 586 o 138 1633 25 0] 5427
0 271 517 209 03 71 297 63.1 1] 77 909 14 0
0. 08 206 33 01| 12 51 108 0| 25 01 0.5 o)
0] 579 1089 435 6 64 274 580 0 134 1601 25 0 5309
o 9% 974 96.2 100 97 99.3 99 ol 971 98 100 0] 978
0 6 29 17 0 2 2 6 1] 4 32 1] 0l 118
0 1 26 38 0 3 07 1 0 29 2 0 0 22
Highland Ave Hunting Rd Highland Ave
_ From East 2 ! . FromSouth [ _From West : N —
Left| Thrul Right| U-TR AppTom | Left| Thu! Right! U-TR! Appvowt| Lefil Tha[ Right| U-TR| App Total | Int Tolal
83 67 158 61 1 287 5 42 30 0 127 26 228 | 0 255 752
60 86 153 61 0 300 1 43 7 0 129 16 203 4 0 223 712
74 67 147 59 0 273 " 54 91 0 156 | 21 215 [ 0 242 745
8 93 127 65 0 285, 9 a8 9 0 136 | 30 194 4 0 228 | T
295 313 585 246 1 1145 36 187 325 0 548 | 93 840 15 0 948 ! 2936
273 s 25 0 66 341 593 0 L 9% 886 16 0 -
889 | 841 L 946 250 954 818 866 893 000 87 718 9221 625 000 929 976
284 312 570 240 1 123 36 185 322 0 543 | 90 823 15 0 928 2878
96.3 997 974 97.6 100 98 | 100 989 991 0 991 96.8 98.0 100 0 97.9 98.0
1 1 15 6 0 22 0 2 3 0 5| 3 17 0 0 20 58
37 03 2.6 24 0 19 0 11 09 0 09! 32 2.0 0 0 2.1 2.0



N/S Sireet : Gould St/ Hunting Rd
E/W Street: Highland Avenue
City/Siate : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

Gould 51
Cut I Tolal
55 284, 799
A 11 22
526 |29 821
7 154
23 _10al 1e3/[ o
Right Thro  Left  U-TR
L] p
|
|
Peak Hour Data
North

| Peak Hour Begins at 08:00 AM

e s
Cars | ;:g _ﬁ g
Trucks S— "
- o
B2
1= o K|
5
-
1—| |
~Left  Thr Right U-TR
36| 1Es 322
0 2.
38| 187 2% Q
434] | 543 977
3 5 8
437 ; [98s]
Qut In Total
Hunting B
Peak Hour Analysis From 07:00 AM 1o 08:45 AM - Peak 1 of 1
Peak Hour for Each Approach Begins at = = = e
08:00 AM 08.00 AM 08:00 AM 08:00 AM
+0 mins 50 30 3 0 83 67 158 61 1 287 5 42 30 0 127 26
+15 mins 34 18 8 0 60 36 153 6] 0 300 11 43 75 0 129 16
+30 mins 41 27 6 0 74 67 147 59 0 273 n 54 91 0 156 21
t4Souns 38 g == o Y ] 127 65 o 285 2 48 7 SR T —
Total Volume 163 109 23 0 295 313 585 246 1 1145 36 187 325 0 548 93
% App Tatal . S53 369 78 0 | 2713 511 215 0.1 .66 341 593 0 .98
PHF | 81§ 801 e 0 889 84l 926 946 250 954 818 866 #93 000 818 TIS
Cars 154 107 23 0 284 32 570 240 1 1123 36 185 322 0 543 90
% Cars 94.5 982 100 0 963 997 974 976 100 981 100 98.9 99.1 0 991 96.8
Trucks 9 2 0 0 1 1 15 [ 0 22 0 2 3 0 5 k]

228
203
215
194
840
88.6

921

823
98
17

File Name :
Site Code
Start Date
Page No

62020054

1 62020004
19/12/2013
12



N/S Street : Gould St/ Hunling Rd
E/W Street: Highland Avenue
City/State : Needham, MA

Accurate Counts
978-664-2565

File Name : 62020054
Site Code 62020004
Start Date : 9/12/2013

Weather : Cloudy PageNo :1
o . Groups Printed- Trucks —
Gould St Highland Ave Hunting Rd | Highland Ave
— __ From Naorth ; From Enst —_— From Sowth | From West
Stapp Time . Left Right | U-TR Leftl  Thm! Rightl U-TR|  Lefti Thru ! Right|  U-TR | Left | Thru Righ
07:00 AM | 0 1] 1 5 I 0 | 0 0 0 1 1
07:15 AM | 0 o 2 2 5 0, 0 0 0 0 0 2
07:30 AM 2 1 1] 2 4 3 0 I 0 1 0 o 9
0TasAM ) 2 1 o 0 3 2 0 0 0 2 0 0  ;
Towl ] 2 0 5 14 1 0 2 0 1 1] 1 15
08:00 AM [ 0 0 0 0 4 0 0 i 0 1 I 1] 0 6
08:15 AM 2 0 0 0 0 ] 2 0 0 1 1 0 2 2
08:30 AM 1 0 0 0 | 0 5 0 0 0 0 1 0 0 6
08:45 AM _ (1] 2 0 1] 1 0 4 0.4 o 0 (] 0 | 3
Total 9 2 0 0 1 15 6 0] 0 2 3 0 3 17
Grand Total 15 3 2 0 | 6 29 17 0 2 2 6 0 4 32 0 0 118
Appreh % ‘ 75 15 10 0 | 115 55.8 327 0 20 20 60 0 11 88.9 0 0|
Toral % ! 127 25 17 0 5.1 24.6 144 0 17 147 51 0 34 271 0 0|
Gould St Highland Ave Hunting Rd Highland Ave
i __From North . FromEa _ FromSouth From West
St Time  Left  Thru  Right: U-TR App Toml|  Eeft| Thru| Right | U-TR App. Toial Left| Thru| Right | U~TR]_—A19_T_91_.|

Peak Hour Analysis From 07:00 AM 10 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 2 0

07:45 AM 2 0

08:00 AM [ 0

U815 AM 2 o

Total Volume 12 [
Y% App Toml 857 0
PHF 500 000

1

1

0

]

2
143
00

0 3
0 3
0 6
o 2
0 14]
0 L7
000 583 |

Mo ooON

4 3 0 9 1 (/] 1
3 2 1] st (1] 0 2
4 0 0 4 (1] 1 ]
6 2 0 | S
17 7 0] 26 1 2 5
654 269 o 125 25 625
708 583 000 722 250 SO0 628




Accurate Counts
978-664-2565

N/S Street - Gould St/ Hunting Rd File Name : 620200584
E/W Streel: Highland Avenue Site Code : 62020004
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo 1

ted- Bikes Peds

Gould St Highland Ave Hunting Rd Highland Ave
From Narth 4 From East —— . __From South —— . From West ) .
Left. Thru| Right| Peds| Left/ Thru| Right. Peds Lefl| Thru  Right! Peds| left| Thmu! Right!  Peds | ExclTotal| Inclu.Total | Int Total |
0 Q 0 0 0 o 0 o 1 2 [ [l 0 2 0 0 1] 5 5
07:15AM | 0 [ 0 0 0 1 0 0 0 0 ] 0| U] 1 [ 0 o 2 2
07:30 AM ' 0 0 0 0 | 0 0 0 L] 0 0 0 0| U] ] 4] 1 I 0 1
_ oTasAM 00 1 ol 0 o I ! 0 o a0 il ] 0 ] 4 E
Total 4] 0 1 0| ] 1 0 0 2 2 0 | 0 4 1 1 2 n 13
08:00 AM 0 0 0 0 0 1 Q ] 0 0 0 0 0 0 0 0 0 1 1
08:15 AM 0 0 0 1 0 0 0o a 0 0 0 1 0 1 0 0 2 1 3
08:30 AM 0 0 0 0 0 0 1] [+ 0 0 ] 0 0 o 0 1 1 0 1
_OBAS AM | 0 0 0 0| 0 0 [/ 0 o 1 0 o 0 0 0 0 0 I 1
Tolal 0 0 0 (Hl 0 1 0 0 0 1 0 1 0 1 0 i 3 3 6
Grand Total 0 0 1 tl 0 2 0 0 2 3 0 2 0 5 1 2| H 14 19
Apprch % [ 0 100 | 0 100 (1] 40 60 0 0 833 167 |
Total % ] 0 71 | 4] 143 0 143 214 0 ] 357 71 263 737
Gould St | Highland Ave Hunting Rd Highland Ave
~_ From North | . From East _ Fr uth o _From West R |
Start Time Left Thiu Right . App Tolal Left | Thru! Right! App Total . Lefi ! Thru!  Right | App. Total ~Thiu | Right | App Total  tnt Totl |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
07.00 AM 0 ] 0 0 ] 0 o 0 I 2 0 3 0 2 0 2 5
07:15 AM [+] 0 0 0 0 1 0 I [t] 0 0 ] 0 1 0 1 2
07:30 AM i} 1] 0 [} 0 0 0 0 [t} 0 [} 0 0 0 0 /] 1]
0745 AM | 0 0 | 1 o 0 0 0 | 0 Do 1) 0 I g 2 4
Total Volume 0 Q0 1 1 0 1 ] 1! 2 2 0 4 E 0 4 ] 5 11
o App Tol 0 0 0 0 W00 0 L5050 0 | 0 80 20 o
PHF 000 000 0 250 1000 2501 500 250 000 333 000 500 250 625 550




Accurate Counts
978-664-2565

N/S Sireet : Gould St/ Hunting Rd File Name 62020054
E/W Sireet: Highland Avenue Site Code : 62020004
City/State - Needham, MA Start Date : 9/12/2013
Weather  Cloudy PageNo :1
o _ Groups Printed- Cars - Trucks —
Gould St Highland Ave Hunting Rd | Highland Ave
T | E———— From North = 1 3 From East - i ; From South . ! From West R ! -
Start Time Let!  Thmu' Right! UTR|  Lefi|  Thu  Right' U-TR|  Left|  Thml Right! UTR[  Teftl  Thu! Right! U-TR__ Tnt Tolal!
04:00 PM 74 46 25 0| 42 141 22 B 2 14 65 0 14 159 4 0 616
04:15 PM 56 57 8 0] 55 137 39 3 4 15 79 0 | 12 193 6 2 666
04:30 PM 95 66 15 0 I 47 141 29 0 7 15 96 0 23 161 5 0 700
 pA4SPM 65 36 15 o 56 171 40 3 s 14 84 ol K 162 7 0 686
Total 290 225 63 0| 200 590 130 14 18 58 324 [ 57 675 22 2! 2668
0500 PM : 83 57 20 0 67 132 20 1 10 23 106 o] 10 141 9 1 680
05:15PM 72 53 30 0 X 177 27 0 8 19 98 0 10 172 6 0 750
0530 PM 57 44 17 0 78 145 37 i 9 23 87 0 10 142 9 0 659
 DSASPM | i 52 27 0 80 205 i6 0 ] (] 0 6 128 # al 710
Total 266 206 94 0 303 659 120 2 35 91 371 0 36 583 32 {1 2799
Grand Total 556 431 157 0 503 1249 250 16 53 149 695 0 93 1258 54 3 5467
Apprch % 486 3117 137 0| 24.9 619 124 0.8 59 16.6 775 0 6.6 893 38 02
Towl%, 102 79 29 0| 9.2 228 46 03 1 27 127 0 17 23 I 01
Cars 552 428 155 0 | 499 1235 249 16 53 148 689 4] ‘| 92 1237 54 3 5410
%Cus 993 993 987 0| 992 989 996 160! 100 993 991 0, 989 983 100 100 99
Trucks 4 3 2 0| 4 14 1 0 0 1 6 0 | I 21 i} 0 57
% Trucks . 07 07 13 0 08 11 04 0 0 07 09 0 1.1 17 0 0 1
Gould St Highland Ave Highland Ave
— From North ! = From Fast 1 . From West - -
i Start Time  Left ' Theu | Right U-TR| App Total | Left| Thru| Right! U-TR! App Tolat | roal | Left| Thru| Right| U-TR  App Talal Int Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30PM | 95 66 15 0 176 47 141 29 0 217 7 15 96 0 118 23 161 5 0 189
04:45 PM | 65 56 15 0 136 56 171 40 3 270 S 14 84 0 103 8 162 7 [} 177
05:00 PM ‘ 83 57 20 1] 160 | 67 132 20 I 220 10 23 106 0 139 10 141 9 1 161
0515PM 72 53 30 0 155! 18 177 27 0 282 8 19 98 n 125, W0 172 6 0. 188 |
Total Volume 315 232 B0 0 627 248 621 116 a 989 30 n 384 0 485 51 636 27 1 7S
% App. Total 502 31 128 0 251 628 117 04 62 146 792 0 AT 89 38 01 ' -
PHF 820 879 667 .00 B 798 477 725 333 877 750 12 06 000 872 584 9 750 250 946 | 939
Cars 312 20 % 0 621 ! 247 617 116 4 984 30 70 381 0 481 51 624 27 | 703 2789
% Cars 99.0 99.6 975 0 990 296 994 100 100 995 100 986 99.2 0 992 100 981 100 100 983 99.0
Trucks 3 1 2 0 6 1 4 0 ] 5 0 1 3 4] 4 0 12 0 0 12 27
% Trucks 1.0 04 25 0 10 04 06 0 o] 0.5 0 14 08 0 08! 0 19 0 0 1) 1.0



N/S Streel : Gould St/ Hunling Rd
E/W Sireet: Highland Avenue
City/State : Needham, MA

Weather : Cloudy

Accurate Counts
978-664-2565

5!
1

T8l 23] W2l

Peak Hour Data

o & -~
{18~ |
s : North T
1 é - Peak Hour Begins ol 64:30 PM %
.' msabasel 2
iR SRE Cars b=
& v Truekl PE— &
e
I
e > -
9
Left.
30
0
0
SR
1
505! [ 481| [ 986
507 |__485 992
Qut In Total
Histiting Bl
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Penk Hour for Each Approach Begins at . = — -
0430 PM 05:00 PM 05:00 PM 04 00 PM
+0 mins 95 66 15 0 176 67 132 20 1 220 10 23 106 0 139 14
+15 mins 65 56 15 0 136 78 177 27 0 282 | 8 19 98 0 125 12
+30 mins 83 57 20 0 160 78 145 37 1 261 9 23 87 0 119 23
b5 mins 72 53 30 0 155 &0 205 36 LUN— 7 8 26 80 0 114 8
Total Volume 315 232 80 ] 627 303 659 120 2 1084 | 35 91 371 0 497 57
% App Toml . 502 37 128 O 28 608 111 02 A 7 183 746 0 1 15
PHE 820 879 667 000 891 o947 804 BIl 500 844 &S &5 875 000 8% 620
Cars Iz 231 78 ] 621 299 654 120 2 1075 | 35 90 370 0 405 57
% Cars 99 99.6 975 U] 99 987 92 100 100 992 | 100 989 997 0 996 100
Trucks 3 1 2 0 6 4 5 0 0 9| 1] 1 1 0 2 0

159
193
161
162
675

893

874
659

97.6

16

File Name :
Site Code
Start Date
Page No

62020084

1 62020004
1 9/12/2013
22



Accurate Counts
978-664-2565

N/§ Streel : Gould St/ Hunting Rd File Name : 62020054
E/W Street: Highland Avenue Site Code : 62020004
City/State : Needham, MA Start Date : 9/12/2013
Weather  Cloudy PageNo 1

Groups Printed- Trucks

Gould St Highland Ave | Hunting Rd -|[ Highland Ave

- / = i . From East . 3 From Seuth | - . From Wesl — .
SwrtTime  Leftl  Thu! Rightl DTR|  Leftl  Thm!  Right| U-TR Letl  Thul Rignt| U-TR|  Lehl  Thu! Right| U-TR|  Ini Total]

04:00 PM 0 1 0 ] 0 1 o] 0 o 0 1 0 o 3 0 0 8

04:15 PM | 1 ] 0 0 3 1 0 0 0 2 0 0 2 0 0 10

04:30 PM 2 i} 0 0 ] I 0 0 ‘ 0 0 2 0 U] 5 0 0 10
0445PM | ) i 1 0 0 2 0 0 (i 0 0 0 0 6 0 0. L

Tolal | 4 3 i 0 0 9 I 0 ] 0 5 0 0 16 ] ol 39

05:00 PM | 0 0 1 0 0 0 0 0| 0 1 0 0 0 1} 0 0 2

0515 PM 1] 0 0 4] | 1 1 0 0 0 0 1 0 1] 1 0 0] 4

05:30 PM 0 0 0 0 3 3 0 0 0 0 0 0 1 3 0 0| 10
0S45PM | 0 1] 0 0 (1] 1 0 o) L] 0 0 0 ] ! 0 [ 2

Total 0 0 | /] | 4 5 0 0 0 I I 0 1 § 0 0 18

Grand Total 4 3 2 o 4 14 1 0 0 1 6 1] 1 21 0 0 | 57

Apprch % 44.4 333 222 0 211 3.7 53 0 0 143 857 0] 4.5 95.5 0
Total % 7 53 35 ol 7 24.6 18 ] 0 18 105 0 138 368 |
Gould St | Highland Ave Hunting Rd I Highland Ave
Fram North 1 . From East B From South | From West =
Start Time . Left. Thru| Right! U-TR | App Tolat| Left  Thru | Right| U-TR| App Towml| _Left | Thru! Right| U-TR | App. Total Left | Thru  Right | U-TR Int Total |
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 1 0 1} 1 0 3 0 0 3 0 0 1 0 1] 0 3 o 0 3 8

04:]5PM; 1 1 0 1] 21 0 3 1 0 4 ] 0 2 0 2| 0 2 0 0 2] 10

04:30 PM 2 ] 0 0 2] 0 ! 0 ) 1] 0 0 2 0 2 0 5 4] ] 5| 10
__DrasPM T I 0 3 o 2 o 0 2l o 0o 0 0. 0 & o0 6! 1

Tolal Volume 4 3 1 0 8 0 9 1 0 10 0 0 5 ] 5 0 16 0 0 16 39
sApp Towl | S0 375 12§ 0 L o 0 10 0 0 0 100 0 o o o 0 [
PHF. 500 750 250 000 667 | 00D 750 350 000 625 00O 0 625 000 625 000 667 000 00 667 | 886




N/S Street : Gould St/ Hunting Rd
E/W Street: Highland Avenue
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

File Name : 62020084
Site Code : 62020004
Start Date : 9/12/2013
PageNo :1

Gould St Highland Ave Hunting Rd Highland Ave
e | From North | A Trom East . . . __From South _From West
Start Time | Left|  Thru) Right Peds |  Left! Thru! Right Peds|  Left| Thrul Right! Thru !  Right |
04:00 PM 0 0 0 5 0 0 0 0 0 0 0 0 0
04:15 PM 0 0 0 0 0 1 0 0 0 0 0 0 0
04:30 PM 0 0 0 2 0 0 0 0 0 0 0 0 0
M45PM | 0 o 1 0| 0 0 o 0 0 0 0 1 0
Total 0 0 I 71 0 1 0 0 0 0 0 5 | 0
05:00 PM 0 0 0 0 0 1 0 0 0 0 0 0 U] 0 0
05:15 PM 0 0 0 2 0 1 0 0 0 0 0 0 0 1 0
05:30 PM | 0 0 0 0 0 0 0 0 [ 0 0 0 0 0 0
- 0545 PM ¢ o 0 0 0 ] i [ 0 0 i] [] 0 a [ a
Total o 0 0 2 0 £ 0 0! ] ] 0 0] 0 I 0
Grand Total 0 0 1 L | 4] 4 0 o 0 U] 0 0 2 0 1 15 i 22
Apprch % 0 0 100 1] 100 0 0 0 0 100 0
Total % 0 0 143 571 a 0 0 0 28.6 0 682 318
Gould St Highland Ave | Highland Ave
— FromNorth | —_— FromEast 1 1! — . FromWest
- Start Time Left!  Thmu! Right| App Total | Left|  Thu!  Right| App. Total Left.  Thm | App Total  TLeft|  Thu! Right| App. Total | Int Total
Peak Hour Analysis From 04:00 PM 1o 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 0 1 1 0 0 0 0 0 0 ] 1 0 I 2
05:00 PM 0 0 0 0 0 1 0 0 0 0| 0 0 0 0| 1
Os15PM 0 a [} 1] | 1 [P 1. 0 0 0 ] 0 1 0 [N 2
Total Volume 0 0 1 1 0 2 0 0 0 0] 0 2 0 2 ]
%% App. Total 0 0 100 0 | 0 0 0 0 100 0 1 -
P 000 000 250 250 000 500 000 000 0 000 000 S00 1000 500 | 625




N/S Street : Hunting Road
E/W Streel : Kendrick Street
City/State  Needham, MA
Weather : Cloudy

Hunting Rd
E— | From Novth A
Start Time | Left Thiu Right

07:00 AM 44 16 3
07:15 AM 63 26 6
07:30 AM 53 28 13

0745 AM | o0 2 5,

Total | 250 92 30
08:00 AM 55 22 3
08:15 AM 92 20 4
08:30 AM 94 23 3

S 08:45 AM | 80 14 3

Total 321 79 13
Grand Total 571 17 43
Apprch % 721 218 55

_ Total % 124 31 —0i93.
Cars | 568 170 42

Y Cars | 99.5 K —1 A
Trucks 3 1 |

% Trucks 05 06 231

Hunting Rd
— - From North S
__ 'Srart Time Left | Thm Right | App. Total Left |

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 10f 1
Peak Hour for Entire Intersection Begins at 07:45 AM

07:45 AM | 20 22 8 120 36
08:00 AM 55 22 3 80 26
08:15 AM 92 20 4 116 32
08:30 AM | 94 23 3. 120 29
Tolal Volume ! 33 87 18 436 123
% App. Total | 759 20 41 278
PHF 880 946 563 908 854

Cars 330 87 18 435 122

% Cars | 997 100 100 998 992

Trucks ; 1 0 0 1 1

% Trucks 03 0 0 02 08

Accurate Counts
978-664-2565

Hunting Rd
. FromSouth _
Left ' ~ Right | Lefi Theu |
24 12 0 57
23 5 1 50
46 17 0 84
36 15 2 97
129 49 | 3 288
26 66 17 0 90
32 61 15| | 131
29 63 24 0 126
13 65 25 3 84
110 255 81| A4 431
239 427 130 | 7 719
30 53.6 163 | 04 376
52 93 28 02 156
234 422 129 6 712
979 988 992 | 57 9
5 5 1 1 7
21 12 0.8 143 1
Kendrick St | Hunting Rd
_ FromEsst | - _From South
Thra | Right | App Total | Left|  Thw  Right |
59 15 110 2 97 187
66 17 109 0 90 168
61 15 108 1 131 175
63 24 16 | 0o 126 154
249 7 443 3 444 684
56.2 16 _ 03 393 60.5
943 70 055 375 §47 a4
247 70 439 3 439 683
992 98.6 991 100 989 999
2 1 a4 0 5 I
08 14 09 0 1 01

_ Right Lefi |
91 4
120 9
151 5
187 12
549 | 30
168 10
175 2
154 q
o142 .
639 17
1188 | 47
621 42
258 .
1183 45
96 957
s 2
04 43
App Towl Lefi
286 12
258 1 10
307 2
280 4
131" 28
| 47
921 ! 583
1125 | 27
995" 964
6’ 1
05 36

File Name :

Site Code
Start Dale
Page No

Kendrick St
~ From West
Thra |
77
119
144
201
541
122 0
107 1
142 1
153 ol
524 2
1065 3|
95.5 03
211 0l
1057 3
992 100 |
8 0
08 0
Kendrick St
From West —
T Right . App.
201 0 213
122 0 132
107 1 110
142 L 147
572 2 602
95 03 |
Ti1 500 707 |
570 2 599
997 100 99.5
2 0 El
03 4] 0.5

62020081
: 62020001
1 9/12/2013
1

nt, Total |

352
470
583
729
2134

579
641
663
593

2476

4610

4571
992
39
08

Int Total.

729
579
641
663
2612

596
2598
995
14
05



N/S Street : Hunting Road
E/W Street : Kendrick Street
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

Hunting Rd
Oul I Total
536 435 971 |
7!

0l 0. 1

18] __87° 33y
Right  Thru  Leh

4 »

Peak Hour Data

North
[ Peak Haur Bagins af 0745 AM

Peak Hour Anatysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Each Approgch Bewins at,

07:45 AM
+0 mins 90 22 &
+15 mins 55 22 3
+30 mins 92 20 a4
45 mins o4 2 3
Total Velume 331 87 18
% App. Tomi | 5.9 20 4l
880 46563
330 87 18
% Cars 9297 100 100

Trucks 1 0 0

| Cars BN @i ib|
Trycks =l —
388 Bl »¢
=% BaRE
|
m uzg 1339“
Lan (134
Out Iln Total
08:00 AM 07:45 AM 07:15 AM
120 26 66 17 109 2 97 187 286 9
80 32 61 15 108 0 90 168 258 5
116 29 63 24 116 1 131 175 307 12
— ' 23 65 25 13 0 126 154 280 10
436 110 255 81 446 3 444 634 1131 36
= (— 72 182 ES— _03 391 6.5 S— S8
908 _859 966 810 961 ATS 847 214 _921 ] 750
435 110 252 80 442 3 439 683 1125 35
99.8 100 988 988 991 100 989 99.9 995 972
1 0 k] I 4 0 ] 1 6 1

119
144

201
1‘!'}
586
942
729

581

991
5

ooog.oooooo

File Name
Site Code
Start Date
Page No

128
149
213
132
622

730

616

99

62020081
62020001
9/12/2013
2



Accurate Counts
978-664-2565

N/S Street  Hunting Road File Name : 62020081
E/W Swreet  Kendrick Streel Site Code : 62020001
City/State  Needham, MA Start Date : 9/12/2013
Weather  Cloudy PageNo 1

Groups Printed- Trucks

Hunting Rd Kendrick St Hunting Rd Kendrick St
i ____From North | From Easi l _From South i From West . !
Start Time | Lef ! Thru | Right | Left | Theu | __Righy | Left Thru | Right | Left | Thiu | Right | Int Tol_a_]_]
07:00 AM 0 0 1 2 0 0 0 0 | | 0 0 5
07:15 AM | 1 0 2 0 1 I ] 0 0 0 7
07:30 AM | 0 0 0 1 o 0 0 1 2 0 3 ol 7
07:45 AM | 1 0 ol 1 0 0] 0 2 0 0 2 0 6
Total | 2 1 1 5 2 0] I a4 3 I 5 0 25
08:00 AM | 0 0 0 [ 1 0 0 2 0 ! 0 0| 4
08:15 AM 0 0 ol 0 0 0 0 0 0 0 0 ol 0
08:30 AM 0 0 0| 0 1 1 0 1 1 | o 0 0 4
_ 0845 AM | A o 1] | 0 1 a 0 [} 1 1] 3 0 | 6
Total 1 0 0l 0 3 I 0 3 2] 1 3 0l 14
Grand Tolal | 3 1 1 5 5 1 1 7 5 2 8 0 | 39
Apprch % 60 20 20 455 455 9.1 717 53.8 385 | 20 80 0
Total % Ta? 2.6 2.6 128 12.8 2.6 | 26 179 128 51 20.5 0
| I Hunting Rd [ Kendrick St Hunting Rd 1 Kendrick St
L TYromNerth ! _ FromSouth | From West S I
. ian Time | Lel|  Thrw  Right| App, Toral LeR!  Thru| Right| App Total | Lefi|  Thr| Right. App Total | _int Toul]
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 0 0 1 1 2 0 0 2 0 a 1 1 1 [ 0 | 5
07:15 AM | 1 ] 0 2 1 2 0 3 1 1 0 2 0 0 4] o 7
07:30 AM 0 o 0 0 I 4] 0 1 0 1 2 3! o 3 4] 3 7
07.45 AM | ! 0 o 1) 1 0 0 [ 0 2 0.2 o 2] 6
Total Volume | 2 1 1 4 s 2 0 7 1 4 3 8| i s 0 6 25
% App Total | S0 25 25 714 28.6 0 d——12s5 ———-50 Ahs— - 167 83 0 |
PR 500 250 250 500 625 250 000 583 250 500 375 667 250 417 000 500 803



Accurate Counts
978-664-2565

N/S Street : Hunting Road File Name * 62020081
E/W Street : Kendrick Street Site Code 62020001
City/State : Needham, MA Start Date ~ 9/12/2013
Weather  : Cloudy PageNo 1

Groups Printed- Bilies Peds

Hunting Rd Kendrick St Hunting Rd Kendrick St
- J _Trowm North_ From Enst . N From Sontl — — From West A1 : .
Start Time | Lefi  Thmu | Lefi  Thru| Right] Peds|  Left! Th| Right! Peds| Lefil Thm| Right| Peds  Excla Toul ' Incy Toul | Imt Total |
07:00 AM 0 0 0 0| 2 1 0 0 0 0 0 0| 0 0 0 0 0 3 3
07:15 AM 0 0 0 0| 0 | 0 0 0 0 0 0| 0 1 0 0 0 2 2
07:30 AM | 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2 2
07:45 AM | o0 0 0 3 0 00 0 0 0 0| 0 [} 0 ] 0 3 3
Total 0 0 0 o] § 2 0 0 0 2 0| 0 I [ 0 0 10 10
08:00 AM | 0 ] ] | 0 0 0 0 0 0 | 0 0 0 0 [ 1 1 2
08:15 AM 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 2 2
08:30 AM [ 0 0 0 0 0 0 ol 0 1 0 0| 0 0 0 0 0 | |
08:45 AM 0 L a 0. B S} 0 0| ] 0 0 0| 0 0 0 0! o 2 2
Total 0 I 0 [ 2 0 0 0 0 1 2 0| 0 0 0 [ 1 6 7
Grand Tolal 0 1 0 ) 7 2 0 0 0 1 q 0 0 1 0 0 I 16 17
Appreh % | 0 100 0 778 22 0 0 20 80 | 0 100 0
Total % 0 6.2 0 438 125 0 0 6.2 25 0 62 0 | 59 94.1
Hunting Rd Kendrick 5t | Hunting Rd Kendrick St
S | . _From North i = Erom East et __From South o FromWet S =
| S e Left!  Thr!  Right] App Total!  Left|  Thm!  Right' App Toml!  LeRt!  Thru Right| App Tolal!|  Left!  Thru| Right  App Total | Int Touwl |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:.00 AM
07:00 AM | 0 0 0 0 2 1 0 3 0 n 0 0 0 0 0 o 3
07:15 AM 0 0 0 0 0 1 0 1 0 ] 0 0 0 1 0 | 2
07:30 AM 0 0 0 0 0 0 0 0 0 0 2 2| 0 0 0 0 2
__0745AM | 0 0 0 0 3 = 0 3! 0 0 0 o g _____0 0_ 0. _3
Total Volume 0 0 0 0 s 2 0 7 0 0 2 2] 0 1 0 1 10
YoApp Toml, 0 0 9 T4 286 0 — 9 0 | | 0 L¢L0 R (— =
PHF 000 000 L1t ool 417 500 000 SBY 000 250 250 000 250 | 833,




N/S Street : Hunting Road
E/W Street : Kendrick Street
City/State : Needham, MA
Weather  : Cloudy

_ Start Time |
04:00 PM
04:15PM
04:30 PM

_ DadsPM
Total

05:00 PM
05:15 PM
05:30 PM
0545 PM

Total

Grand Total |
Apprch %

Total %
Cars

% Cars |

Trucks |

% Trucks |

Start Time : Left

Peak Hour Analysis From 04:00 PM to 0545 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM | 22
05:00 PM | 30
05:15PM 25

~ __0s30PM 33
Total Volume 119
L7

TH3

119

% Cars 100
Trucks 0

% Trucks | )]

Accurate Counts
978-664-2565

_Groups Printed- Cars - Trucks

Hunting Rd Kendrick St Hunting Rd
______From North __| ___From East . FromSouth —
Lefl Thiu | Right|  Left! Thru | Righ | Left | Thru | Right |
31 58 4 142 103 7 0 29 29|
25 66 7 133 90 58 0 31 15|
21 74 & 153 12 78 0 19 22
2 7 1)) 170 141 i g[_ 1 26 20__|
99 269 30 598 446 290 | 1 105 86 |
39 99 ] 197 150 93 1 21 26 |
25 82 L} 162 122 N 0 29 15
33 83 5 169 127 89 1 33 30
39 67 — | 141 122 YA 1 27 3l
136 331 28 669 5 340 3 110 102 |
238 600 58 1267 967 630 4 215 188
263 672 6.5 44.2 3338 22 1 528 46.2
s 128 - S S 207 135 0l 46 4l
234 598 58 1263 961 626 4 215 187
996 997 100 97 994 904 100 100 95|
1 2 0 4 6 4 0 0 1 |
04 03 0 03 06 06 0 0 05|
Hunting Rd Kendrick St Hunting Rd
_From North ! . From East o FromSouth
Thru  Right  App Tofal | Left:  Thru Right . App Toml  Left Thm|  Right! App
71 11 104 170 141 82 393 1 26 20 47
99 6 144 197 150 93 440 1 21 26 48
82 6 113 162 122 o1 375 0 29 15 44
8 5 121 169 127 89 385, 1 33 B . IUS—
335 28 482 698 40 355 1593 3 109 91 203
695 58 ] 8 EER 23 15 537 448
_Ba6 616 837 | 886 900 954 90s 750 826 758 793 |
333 28 480 697 537 353 1587 3 109 90 202 |
994 100 99.6 1 99.9 994 994 99.6 100 100 98.9 99.5 |
2 ] 2 1 3 2 6 0 0 1 1
06 0 04, 0.1 0.6 06 0.4 0 4] 1.1 0.5

File Name
Site Code
Start Dale
Page No
Kendrick St
From West
_Thru.  Right
80 ol
55 0
65 1
57 o
257 ki
7 53 0
5 66 0
7 50 0
4 53 1
23 222 |
33 21
6.4 04
a1 0
13 2
100 100
4] 1 1]
0 02 0

Kendrick St
__From West

Thu| R
1 57 0
7 53 0
5 66 0
7 o0
20 226 0
I ) 919 0
714 856 000
20 225 )
100 296 0
0 1 0
0 04 0

58
60

71
57,
246
866 !
245 |
996
1]
04|

6202008
62020001
9/12/2013
1

4659
99.6
19
0.4

It Total |

602
692
603
627
2524

912
2514
996
10
04



N/S Street : Hunting Road
E/W Streel : Kendrick Street
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

Hunting R
Qut = Tot
™ 482] 4801 962!

L2 & 4
484 [ 487 __ g6m
78] 333 18|
A —— L — ]
|28 3350 119
Ri?hl Thru  Lan
s o

Peak Hour Data

1

North
[ Penk Hour Beging a1 04:45 PM

Cars
17—
N r
Laft  Theu  Right
3 108 20
) | T
3108 N

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Each Approach Begins st

05 00 PM

+0 mins 39 99 6

+15 mins 25 82 6

+30 mins 33 83 5

AdSins | 30 67 L

Total Volume | 136 EX]] 28

% App Towl | 275 669 57
PUF| 872 836 636

Cars 136 329 28

% Cars 100 994 100

Trucks 0 2 0

144
13
121

17,

495

859 |
493 |

99.6
2

04:45 PM
170

197

162
169
698

438

886
697
9.9
1

141
150
122
127
540
339

200

537
994
3

05:00 PM

32 393 1
93 440 0
91 375 1
89 385 1
355 1593 3
23 ]
954 9051750
353 1587 3
994 99.6 100
2 6 0

21
29
33
27
110
51.2

833

1o
100
1]

1 04:00 PM

48
44
64
59|

215 |

8a0|

214
99.5
1

3
4

2

1

10
37
625
10
100
0

80
55
65

37

257

959

803

256

99.6
1

File Name
Site Code
Start Date
Page No

1 62020081
: 62020001
19122013
12



Accurate Counts
978-664-2565

N/S Street : Hunting Road File Name 62020081
E/W Street : Kendrick Street Site Code - 62020001
City/State : Needham, MA Start Date = 9/12/2013
Weather : Cloudy PageNo 1

[ Hunting Rd Kendrick St Hunting Rd Kendrick St
N | i From North _ | From Eust ~ | _From South __ From West i .
L Start Time Lefi | Thu | Right | Left.  Thm'  Right, Left | Right | Left | Thru  Right] IntTotal |
04:00 PM | 1 0 0 2 2 0l 0 0] 0 0 0 | 3
04:15PM | 0 0 0 1 0 | 0 0 0 0 0 0 | 2
04:30 PM | 0 0 0 0 1 1 1] 0 0 0 0 0 2
) 0445 PM | 0 o o 0 0} 0 0 0 0 - 0 2
Total | L] 0 4 3 2] 0 0 0! ] | \ 11
05:00 PM | 0 0 0 0 3 1 0 0 0 0 0 0 4
05:15 PM o ] 0 0 0 1 0 0 ] 0 0 0 1
05:30 PM | ] 2 0 0 1] 0 0 0 | 4] 0 0 3
05:45 PM | 0 o 1] o0 G{ 0 0 ] 0 1] 0. 0
Total | 0 2 0 o 3 2 0 0 1l 0 0 0! 8
Grand Total 1 2 0 4 6 4 0 0 1 0 1 0 19
Apprch % 333 66.7 0 28.6 429 286 0 0 100 0 100 0
Total % 53 10,5 0 211 316 211 0 0 53] 0 53 0l
Hunting Rd Kendrick 5t Hunting Rd Kendrick St ]
e From North — : East | —— From South | S ~ From West____ |
= St Time!  Let|  Thru|  Right! App Total Leh " Ripht App Totl | Len|  Thm| Right| App Towl|  Left!  Thru!  Right T App_Total | 1nt Total
Peak Hour Analysis From 04:00 PM 10 05:45 PM - Peak | of 1
Peak Hour fér Entire Intersection Begins at 04:00 PM
04.00 PM | 1 1 2 2 0 a 1] 0 0 0 0 o] 0 0! 5
0415 PM | 0 0 1 0 I 2 0 0 0 0 0 0 0 ol 2
0430 M 0 0 0 1 [ 2 0 0 0 0 0 0 0 0 2
04:45 PM | o o I 0 0 il Y 0 o o i 2
Total Volume 1 1 4 2 9 0 4] 0 0 0 1 0 1] il
% App. Total 100 i 444 22 ! 0 0 0 0 100 [ |
PHE | 250 i 500 500 63 000 000 000 000 000 250 000 250 550

|
1
i
|
|



Accurate Counts
978-664-2565

N/S Street : Hunting Road File Name : 62020081
E/W Street : Kendrick Street Site Code : 62020001
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo 1

Groups Printed- Bikes Peds

| Hunting Rd Kendrick St Hunting Rd Kendrick St
! ! From North _ .. From East From South From West —
StariTime | Left| Thail Right| Peds  Left| Thrul| Right! Peds|  Lefi! Thru| Right| Ped Left| Thru! Right| Peds’ Esclu Total | Inchy Total | Int Tow |
04:00 PM i 0 0 0 1 [ 0 o 0 0 2 0 0 0 0 0 0 4 4
0415 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
04:30 PM | 0 0 0 ] 0 o 0 0 0 ] 2 I 0 0 0 0 1 2 3
oeasTM | 00 0 0 0 1 o 0| 0 o 0 19 0 0 0 0 19 1 20
Total 1 0 0 0 1 1 0 0] 0 0 4 20 0 1 0 0 20 8 28
05:00 PM | 0 0 0 0 2 kKl 0 0 0 0 1 5 0 0 0 0| 5 6 11
05:15PM | i 0 0 0 2 6 0 0 0 0 0 0 0 0 o o 0 2 2
05:30 PM 0 0 0 0 0 2 0 o 0 0 1 0 0 0 0 0| 0 3 3
05:45 PM 0 0 0 0 2 0 0 0 0 0 o 0 0 0 o [ 0 2 2
Total | 0 0 [ ol 6 5 0 o] 0 0 2 ] 0 0 (i 0 5 13 18
Grand Total | 0 0 0 7 6 0 0| 0 0 6 25 0 1 0 0 25 21 46
Apprch % 100 0 0 538 46.2 0 [ 0 0 100 0 100 0
Total % 48 0 0 333 286 0 0 0 286 0 438 0 | 543 457
| Hunting Rd Kendrick St | Hunting Rd Kendrick St _]
From Norih ——— - . [ — From South | _ FromWest
Left Thry | Right' App Toml  Left w App Tolall  Left!  Thru| Right| App Total! _ Left Thru | Right| App Total | Int Tolal

Peak Hour-f.\“nal;;is From 04:00 PM to 05:45 PM - Peak | of 1
Peak Hour for Entire Intersection Begins at 05:00 PM

05:00 PM 0 0 0 Y] 2 3 0 -]
05:15PM 0 0 0 0 2 0 0 2
05:30 PM | 0 0 0 0 0 2 0 2
0545 PM | 0 o 0 0 2. 0. 0 2|
Total Volume ] 0 0 0 6 5 ] 1
% AppTonl| 0 o o _sas 43 0
PHF | 000 000 000 0o 750 417 i) $50



N/S Street : Greendale Avenue
E/W Street : Brookline Street
City/State : Needham, MA

Accurate Counts
978-664-2565

Brookline St
From West

Left |
39
33
48
55

175

38
40
32
38
148

323
854

_ 109
321

2
0.6

 Brookline St

Weather : Cloudy
— . Groups Printed- Cars - Trucks
' Greendale Ave Greendale Ave
| From North 1 From South
_ Start Time | Thru | Right | Left _ Thru |
07:00 AM 50 9 1 125
07:15 AM 55 10 7 176
07:30 AM 86 12 22 219!
07:45 AM 68 13 8 240
Total 259 44 | 38 760
08:00 AM 74 10 2 271
08:15 AM 56 12 3 309
08:30 AM 72 16 4 300
08:45 AM 56 10 4 - 272
Total | 258 48 | 13 1152
Grand Total | 517 92 5] 1912
Apprch % 84.9 15.14 2.6 97.4
Total% | 175 3 1.7 648
Cars 511 87 50 1897
% Cars | 988 946 98 992 |
Trucks | 6 5] 1 15
% Trucks 12 5.4 2 0.8
Greendale Ave Greendale Ave
1 From North - From South |
Start Time Thru | Right | App. Total : _ Left|  Thru|  App. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak [ of |
Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 68 13 81 8 240 248
08:00 AM 74 10 84 2 271 273 |
08:15 AM 56 12 68 3 309 312
08:30 AM | 72 16 88 4 300 304 |
Total Volume 270 51 321 17 1120 1137
% App. Total | 84.1 _ 159 ! 15 98.5 .
PHF | 912 797 912 | 531 906 911 |
Cars 268 51 319 16 1114 1130
% Cars 99.3 100 99.4 941 99.5 99.4
Trucks 2 0 2 1 6 7
% Trucks 0.7 0 0.6 59 0.5 0.6

B From West
Left _Right !

55 7

38 4

40 5

32 9

165 25

86.8 132

. .750 694

163 25

98.8 100

2 0

1.2 0

99.4

File Name
Site Code
Start Date
Page No

Right |
5
7
10

App. Total |

: 62020085
: 62020005
1 9/12/2013
1

Int. Total |
229
288
397
_ 391
1305

399
425
433
388
1645

2950

2921
99
29

Int. Total |

391
399
425
433
1648

952
1637



N/S Street : Greendale Avenue
E/W Street : Brookline Street
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

— )

GG

=

™ o Uy
& — © e +
@og —v | g

Es= [+
x v O =
8 Q°4E
= |60
o el £ -

5@ @

o

Greendale Ave
Ou_ _In_ Tolal
|12?7| [ 319 | 1596
|8 | 2 | 10
|_1285 | 321! | 1606
51] 268
0 2
51270

'iij;m Thru
{

Peak Hour Data

P N

o

| Peak Hour Begins at 07:45 AM

Cars
Trucks

-
4
Left  Thru
16/ 1114
1,— _6..
17! 1120

[T203 | 1130 | 1423

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

07:30 AM
+0 mins. 86 12
+15 mins. 68 13
+30 mins. 74 10
+45 mins. 56 12
Total Volume 284 47
% App. Total 85.8 142
PHF 826 904
Cars 282 47
% Cars 99.3 100
Trucks 2 0

% Trucks 07 0

844 |

99.4

0.6 |

2t | 7 9
295 1137 1432
Out In Total
Greendale Ave

08:00 AM

2 271

3 309

4 300

4 272
13 1152
1.1 98.9
813 .932
12 1145
923 99.4
1 7
1.7 0.6

~107:30 AM

File Name
Site Code
Start Date
Page No

58 |
62
42
45

207

835
205
99 |

: 62020085
: 62020005
1 9/12/2013
12



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue
E/W Street : Brookline Street
City/State : Needham, MA
Weather : Cloudy

Groups Printed- Trucks

File Name : 62020085

Site Code
Start Date
Page No

Greendale Ave Greendale Ave : Brookline St |
| From North | __From South e From West |
Start Time | _ Thru | Right | Left . Thru| ~ Left] Right |
07:00 AM 3 2 0 3 0 0]
07:15 AM 0 2 0 1 0 0
07:30 AM 1 0 0 3 0 0
- 07:45 AM | 0 0 0 1 1 0
Total 4 4 0 8 | 0
08:00 AM 1 0 0 2 1 0
08:15 AM 0 0 1 0 0 0
08:30 AM ] 0 0 3 0 0
08:45 AM_ 0 1 0 2| 0 0
Total 2 | | 7 ! 0
Grand Total 6 5 1 15 2 0
Apprch % 54.5 45.5 6.2 93.8 100 0
Total % 20.7 17.2 34 51.7 6.9 0
Grecndale Ave | Greendale Ave Brookline St
l ~_From North . FromSouth | ~_From West - |
[ Start Time | Thru | Right | App. Total | Left!|  Thru App. Total Left Right App. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 3 2 5 0 3 3 0 0 0
07:15 AM 0 2 2) 0 1 1 0 0 0
07:30 AM | 0 1 0 3 3 0 0 0
_ 0745 AM | 0 0 0 0 1 1 1 0 1|
Total Volume 4 4 8 0 8 8 1 0 1|
%App. Total | 50 50 _ 0 100 | 100 0 |
PHF 333 500 400 .000 667 667 250 000 250

- 62020005
£9/12/2013
01

Int. Total
8

i W

BN s B —

29

Int. Total

\lli\)-bum

531



N/S Street : Greendale Avenue
E/W Street : Brookline Street
City/State : Needham, MA
Weather : Cloudy

Accurate Counts

978-664-2565

Groups Printed- Bikes Peds

Peds |
0
0
0
0
0

[=h =Nl

[e]

Greendale Ave

_ From South

Thru |

Wt —

13
100

Greendale Ave | Greendale Ave

| From North | From South

StartTime | Thru Right|  Peds|  Left|  Thru|
07:00 AM 2 0 0 | 0 1
07:15 AM 0 1 0 0 2
07:30 AM 0 1 0 0 1
07:45 AM 1 0 0] 0 5
Total 3 2 0 0 9
08:00 AM 3 0 0 0 5
08:15 AM 2 0 0 0 2
08:30 AM 0 0 0 0 1
08:45 AM | 3 0 0 0 I
Total | 8 0 0 0 9
Grand Total 11 2 0 0 18
Apprch % 84.6 15.4 0 100
Total % 324 5.9 0 52.9

Greendale Ave
e From North | R
Start Time Thru|  Right | App. Total | Left |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 1 1 0

07:45 AM 1 0 1 0

08:00 AM 3 0 3 0

08:15AM | _2 0 2 0

Total Volume 6 1 7 0

% App. Total | 857 14.3 N 0

PHF 500 250 583 000

650

File Name
Site Code
Start Date
Page No

Brookline St
~ From West L _

Left|  Right | Peds | Exclu Total | Inclu. Total |
0 0 2 2 3
0 0 1 3
0 0 0 0 2
0 0 1 = 6
0 0 4 4 14
0 0 0 0 8
2 0 0 0 6
0 0 3 3 1
1 0 0.0 5
3 0 3 3 20
3 0 7 7 34

100 0

8.8 0 17.1 82.9
Brookline St

| _ From West i
App. Total | Left Right | App. Total |
1 0 0 0!
5 0 0 0|

5 0 0 0
2 2 0 2

13 2 0 2

100 0
650 250 000 250

162020085
1 62020005
1 9/12/2013
01

Int. Total

Int. Total |

Oy OV N

688



N/S Street : Greendale Avenue
E/W Street : Brookline Street
City/State : Needham, MA
Weather  : Cloudy

Start Time |
04:00 PM
04:15 PM
04:30 PM
04:45 PM |
Total

05:00 PM
05:15PM
05:30 PM
05:45 PM

Total

Grand Total

Apprch %
Total % |
Cars |
% Cars |
Trucks |

% Trucks

Start Time

Thru |

" Greendale Ave

From North
“Thru |

185

227

246

261

919

266
287
211

240

1004

1923
882
664
1916
99.6

7

04

Greendale Ave
From North

_ Right.__ App. Total |

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 246
04:45 PM 261
05:00 PM 266

_ 05:15PM | 287
Total Volume 1060
% App. Total | 88.6
PHF 923

Cars | 1057

% Cars ! 99.7
Trucks ‘ 3

% Trucks ! 0.3

Accurate Counts
978-664-2565

__Groups Printed- Cars - Trucks
| Greendale Ave

R From South o
Right | Left Thru |
14 | 5 57
28 14 49
32 8 56
27 6 _ 5l
101 33 213
35 5 61
42 S 75
33 | 6 75
46 | 8 71
156 24 282
257 | 57 495
11.8 10.3 89.7
8.9 | 2 17.1
257 57 493 |
100 100 99.6 |
0| 0 2
0| 0 0.4
Greendale Ave
___From South !
Left Thru ' App. Total
278 8 56 64
288 6 51 57
301 5 61 66
3200 5 75 80
1196 24 243 267
. 9 91 |
909 | 750 .810 834 |
1193 24 242 266
99.7 100 99.6 99.6
3 0 1 1
0.3 | 0 0.4 04

File Name :
Site Code
Start Date
Page No

Brookline St
~ From West
Left|
17
14
16
s
62
18
18
8
17
61
123
75
. 42
122
99.2
1
0.8
Brookline St
_ From West
Left Right |
16 5
15 6
18 9
18 6
67 26
72 28
931 722
66 26
985 100
1 0
1.5 0

,n"\pp___TotaI

21
21
27
24 |
93

861 |
92
98.9
1

11

62020085

1 62020005
1 9/12/2013
o1

Int. Total
283
338
363
366
1350

394
433
334
385
1546

2896

2886
99.7.

10

03

it Total |

363
366
394
433

1556

898

1551

99.7

03



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020085
E/W Street : Brookline Street Site Code : 62020005
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :2
Greendale Ave
Out _In___Tolal
308] | 1193] | 1501]
21 3 51

a0l | 1196 | 1508 |
| |

136/ 1057
0 3
136 1060
Right  Thru

+ |
v

Peak Hour Data

1

- Lot}
38 & T
= !
> North

. ©

19 @ —® wﬁj oy e

2 o o o] Peak Hour Begins at 04:30 PM

g e gcg?:: Cars

L] |+ Trucks |
=1 = —
=ihe |

-

q |

_Left  Thiu
24 242

0 1
24 243

1083 266 | 1349

F— A 4
1086 267 1353
Out In Total
Greendale Ave
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Each Approach Begins at: —
04:30 PM 05:00 PM 04:30 PM
+0 mins. 246 32 278 5 61 66 16 5 21 |
+15 mins. 261 27 288 5 75 80 | 15 6 21
+30 mins. 266 35 301 6 75 81 18 9 27
+45 mins. 287 42 329 8 71 79 | 18 6 24
Total Volume 1060 136 1196 ; 24 282 306 67 26 93
% App. Total 886 114 78 922 | 72 28
PHF | 923 .810 .909 750 .940 .944 | 931 722 .861
Cars 1057 136 1193 24 281 305 | 66 26 92
% Cars 99.7 100 99.7 100 99.6 99.7 98.5 100 98.9
Trucks 3 0 3 0 1 1 1 0 1

% Trucks 03 0 03 0 0.4 03 15 0 11



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020085
E/W Street : Brookline Street Site Code : 62020005
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy Page No 1

Groups Printed- Trucks

Greendale Ave Greendale Ave | Brookline St
| o . FromNorth it 1 From South 1 ~ From West | —_—
L Start Time | Thru| Right | Left | Thru| Left | Right | Int Total
04:00 PM 2 0] 0 0 0 0 2
04:15 PM 1 0 0 0 0 0 1
04:30 PM 0 0 0 0 1 0 1
04:45 PM | 1 0 0 1] 0 ol 2
Total 4 0 0 1 1 0! 6
05:00 PM 0 0 0 0 0 0 0
05:15 PM 2 0 0 0 0 0 2
05:30 PM 0 0 0 1 0 0 1
05:45PM | 1 0 0 0 0 0! 1
Total 3 0 0 ! 0 0 4
Grand Total 7 0 0 2 1 0| 10
Apprch % 100 0 0 100 100 0
Total % | 70 0 0 20 10 0]
| Greendale Ave Greendale Ave | Brookline St
I ) ! ~ From North I From South 1 ~ From West !
_ Start Time _Thru.  Right|  App. Total | Left | Thru|  App. Total | Left | Right|  App.Total | Int Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 04:00 PM
04:00 PM | 2 0 2 0 0 0 0 0 0 2
04:15PM | 1 0 ] 0 0 0 0 0 0 1
04:30 PM | 0 0 0 0 0 0 1 0 1 ]
04:45 PM | 1 0 1 0 1 1 0 0 0l 2
Total Volume 4 0 4 0 ) 1 | 0 1 6
% App. Total 100 0 . 0 100 — 100 0 .
PHF 500 000 500 | .000 250 250 250 000 250 0 750



N/S Street : Greendale Avenue
E/W Street - Brookline Street
City/State : Needham, MA
Weather  : Cloudy

Greendale Ave

From North
Right | Peds
1 0
0 0
0 0
0 0|
1 0!
0 0 |
0 0 |
0 0
1 0 |
| 0
2 0
10.5
8

Start Time | Thru |
04:00 PM 0
04:15 PM 3
04:30 PM 0
04:45PM | 0
Total 3
05:00 PM ! !
05:15PM 9
05:30 PM | 3
05:45 PM. 1
Total 14
Grand Total 17
Apprch % 89.5
Total % 68

Start Time

Thru

Greendale Ave

Accurate Counts
978-664-2565

Groups Printed- Bikes Peds

Greendale Ave

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 04:45 PM

04:45 PM
05:00 PM
05:15PM

0530 PM |
Total Volume
% App. Total
PHF

0

1

9

3

13
100
361

From North | From South |
Right App. Total | ~Left | Thru | App. Total |

0 0 0 3 3

0 1 0 0 0

0 9 0 0 0
0 3| 0 0 0.

0 3 0 3 3

0 Bl 0 100
000 361 .000 250 250

| Greendale Ave Brookline St
| From South 1 ~ From West
| Lleft! Thru | Peds | Left Right |

' 0 0 0 0 0

0 1 0 0 0

0 0 0 0 1

0 3 0. 0 0

0 4 0. 0 1

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 I

0 0 0 0 |

0 4 0 0 2

0 100 0 100

0 16 0 8

File Name : 62020085
Site Code : 62020005
Start Date : 9/12/2013
Page No

_ Peds | Fxclu. Total | Inclu_Total |

2 2 1
2 2 4
4 4 1
LU 0 3
8 | 8 9
0 0 1
0 0 9
1 1 3
0 0 3
| [ 16
9 9 25
26.5 73.5
Brookline St
__From West
Left | Right | App. Total
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 _
.000 .000 .000

1

Int. Total |
3
6
5
3
17

G W s o -

34

_IntTotal |

W8 = W

Add



N/S Street : Greendale Avenue
E/W Street : Bird Street
City/State : Needham, MA

Weather : Cloudy
Greendale Ave
R | From North |
Start Time | Thru| Right |
07:00 AM 46 10 |
07:15 AM 55 14
07:30 AM 75 21
07:45 AM 60 16
Total 236 61
08:00 AM 59 19
08:15 AM 50 19
08:30 AM 66 12
08:45 AM 52 12
Total 227 62
Grand Total 463 123
Apprch % 79 21
Total % | 18 a8
Cars 456 120
— % Cars | 98.5 916 |
Trucks 7 3
% Trucks 1.5 2.4
Greendale Ave
. FromNorth
- Start Time | Thru | Right  App. 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
08:00 AM 59 19 78
08:15 AM 50 19 69
08:30 AM 66 12 78
08:45 AM | 52 12 64
Total Volume 227 62 289
% App. Total | 78.5 21.5 |
PHF | 860 816 926
Cars 224 61 285
% Cars 98.7 98.4 98.6
Trucks 3 I 4

% Trucks 13 1.6 14

Accurate Counts

978-664-2565

Groups Printed- Cars - Trucks

Greendale Ave

From South N
Left | ~ Thru|
1 105
2 188
3 177
2 218
8 688
3 255
5 286
1 281
L 248 |
11 1070
19 1758 |
1.1 98.9
0.7 68.5 |
17 1739
89.5 989
2 19
10.5 1.1
Greendale Ave
~From South |
Left.  Thru!  App.Total |
3 255 258
5 286 291
1 281 282
2 248 250 |
11 1070 1081
1 9 _
550 935 929 |
11 1059 1070 |
100 99.0 99.0
0 11 11
0 1.0 10

Bird St
From West
Left
13
24
25
27
89
19
26
27
18
90
179
88.2
7
179
160
0
0
Bird St
~_ From West
Left | Right :
19 3
26 0
27 6
18 3
90 12
882 11.8
.833 .500
90 12
100 100
0 0
0 0

File Name : 62020052

Site Code : 62020002
Start Date :9/12/2013
PageNo :1
Right | Int. Total |
4 179
3 286
2 303
3l 326
121 1094
3 358
0 386
6 393
31 _ 335
12 1472
24 2566
11.8
09 -
24 2535
100 | 98.8
0 31
0 1.2
App. Total | Int Total |
22 358
26 386
33 393
21 335
102 | 1472
anl 936
102 1457
100 99.0
0 15
0 1.0



N/S Street : Greendale Avenue
E/W Street : Bird Street
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

W
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Greendale Ave
Oult n Total
[1149] [ 285) [ 1434
| 111 |_ 4 15
1

[—289] [ 1449

61 224
3

62 227

?jghl Tr}ru

Peak Hour Data

o

|

North
| Peak Hour Begins at 08:00 AM

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1

Peak Hour for Each Approach Begins at:

+0 mins

+15 mins
+30 mins.
+45 mins.
Total Volume
% App. Total
PHF

Cars

% Cars
Trucks

% Trucks

07:15 AM
55
75
60
59

249
78.1
830

247
99.2

2
0.8

! Cars
|_Trucks o
1
|
. q 1
Left  Thru
11 1059
0 11
11,1070
236 | 1070! [ 1306
|3 L 14
. 239 1081 | 1320
Out In Total
Graendale Ave
08:00 AM
69 3 255
96 5 286
76 1 281
78 2 248
319 11 1070
1 99
.831 | 550 935
316 11 1059
99.1 100 99
3 0 11

07:45 AM

258 27
291 19
282 26
250 27
1081 99
802

929 ! 917
1070 99
99 100
11 0

1 0

File Name :
Site Code
Start Date
Page No

62020082

: 62020002
1 9/12/2013
12



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020052
E/W Street : Bird Street Site Code : 62020002
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1

Groups Printed- Trucks

Greendale Ave Greendale Ave Bird St
E— o S From North ) - From South ! From West | R
Start Time Thru Right | Left . Thru | Left | Right| ~ Int Total
07:00 AM 3 1 1 3 0 0 8
07:15 AM 0 0 0 1 0 0 1
07:30 AM 1 0 0 3 0 0 4
- 07:45 AM 0 1 1 1] 0 0] 3
Total 4 2 2 8 0 0 16
08:00 AM 1 0 0 3 0 0 4
08:15 AM . 0 0 0 4 0 0 4
08:30 AM | 0 1 0 2 0 0 3
08:45 AM | 2 0 0 2| _ o 0 4
Total 3 1 0 11 0 0 15
Grand Total 7 3 2 19 0 0 31
Apprch % 70 30 9.5 90.5 0 0
Total % 226 9.7 6.5 61.3 0 0
Greendale Ave Greendale Ave Bird St |
- | ~ From North Bl __From South - | ~ From West I .
- _Start Time | Thru ! Right |  App.Total | Left| Thru | App. Total | Left Right | App. Total | Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM 3 1 4| 1 3 4 0 0 0 8
07:15 AM 0 0 0 0 1 1 0 0 0 1
07:30 AM 1 0 1 0 3 3 0 0 0 4
0 1 1] 1 2 0 0 ol 3
4 2 6 2 8 10 0 0 0| 16
% App. Total | 66.7 333 ! 20 80 | 0 0 |
PHF 333 .500 ] 375 | .500 667 625 .000 000 000 | 500



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020052
E/W Street : Bird Street Site Code . 62020002
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo 1

— O __Groups Printed- Bikes Peds —
[ Greendale Ave “Greendale Ave T Bird St

i | _From North __From South | From West - - o
Start Time | Thru Right | Peds Left | Thru | Peds | Left | Right | Peds | Exclu. Total | Inclu. Total | Int. Total |
07:00 AM 2 0 0 0 1 0 | 0 0 2 2 3 5
07:15 AM 0 0 0 0 2 0 1 0 1 1 3 4
07:30 AM 0 0 0 0 4 0 0 0 0 0 4 4
07:45 AM | 1 0 0 0 3 01 2 0 4 4 6 10
Total 3 0 0 0 10 0 3 0 7 7 16 23
08:00 AM 2 0 0 0 2 0 0 0 0 0 4 4
08:15 AM 1 0 0 0 2 0 0 0 0 0 3 3
08:30 AM 0 0 0 0 1 0 0 0 0 0 1 1
08:45 AM 3 0 b 0 1 0 0 " 0 0 4 4
Total 6 0 0 0 6 0 0 0 0 0 12 12
Grand Total 9 0 0 0 16 0 | 3 0 7 7 28 35
Apprch % 100 0 0 100 100 0
Total % 32.1 0 0 57.1 10.7 0 20 80
Greendale Ave | Greendale Ave | Bird St
_ L From North [ ~__From South L _ From West ]
. Start Time | Thru!  Right|  App. Total | Left | Thru|  App. Total | Left|  Right|  App. Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 0 0 0 0 2 2 1 0 1 3
07:30 AM 0 0 0 0 4 4 0 0 0 4
07:45 AM i 0 1] 0 3 3 2 0 2 6
B 0%:00AM 2 0 2| 0 2 2 0 0 0. 4
Total Volume 3 0 3| 0 11 11 3 0 3 17
% App. Total 100 0 | 0 100 | 100 0 I -
PHF ! 375 .000 375 000 688 .688 375 000 375 708



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020082
E/W Street : Bird Street Site Code : 62020002
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1

Groups Printed- Cars - Trucks

Greendale Ave Greendale Ave | Bird St
1 From North | From South | From West
_ Start Time | Thru | Right | Left | __Thru |  Left| Right | Int. Total
04:00 PM 169 13 1 58 6 0 247
04:15 PM 215 20 0 54 9 1 299
04:30 PM | 284 15 0 61 15 0 375
~ (4:45 PM 189 19 | - 0 40 5 2] 255
Total | 857 67 | 1 213 35 3 1176
05:00 PM 257 22 | 2 61 11 1 354
05:15 PM 266 18 4 76 12 2 378
05:30 PM 193 24 0 66 11 4 298
S 05:45 PM 205 25| 0 71 9 1 3l
Total 921 89 6 274 43 8 1341
Grand Total 1778 156 7 487 78 11 2517
Apprch % 91.9 8.1 1.4 98.6 87.6 124
o Total % | 706 62| 03 193 31 04
Cars 1773 155 7 486 78 11 2510
% Cars | 97 994, 100 99.8 | 100 100 | 99.7
Trucks 5 1 0 1 0 0 7
% Trucks 03 06 | 0 0.2 0 0 0.3
Greendale Ave | Greendale Ave Bird St

| - From North o | ~__From South | From West 1

Start Time . Thru Right . App. Total | Left | Thru App. Total | Left ~_Right | App. Total Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 284 15 299 0 61 61 15 0 15 375
04:45 PM 189 19 208 0 40 40 5 2 7 255
05:00 PM 257 22 279 2 61 63 11 1 12 354
0515 PM | 266 18 284 | 4 76 . 80 12 2 14 378
Total Volume 996 74 1070 6 238 244 43 5 48 1362

% App. Total 93.1 6.9 | 25 97.5 89.6 10.4 ‘
PHE 877 841 .895 | 375 783 763 | 117 625 .800 | .901
Cars 994 74 1068 6 238 244 43 5 48 1360
% Cars 99.8 100 99.8 100 100 100 100 100 100 99.9
Trucks 2 0 2 0 0 0 0 0 0 2

% Trucks 02 0 02 0 0 0 0 0 0 0.1



N/S Street : Greendale Avenue
E/W Street : Bird Street
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

— o ol
s
Er v
e
) @ ol
= <
_ mey — = T
e a
E 0O =
o =
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-@ & _
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Greendale Ave
_Ouw__In_ Total
| 281| | 1o88] [ 1349

_____ o |2 2
281 | 1070 1351

S
74| 994
_ 0 2
74 996
Ri?h’( Thru

<
v

Peak Hour Data

N

North

["Peak Hour Begins at 04:30 PM

Cars

| Trucks

-

Left  Thry
6 238
0r 0
6. 238

|
999 244 1243
2 0 2
1001 244 1245
Out In Total
Greendale Ave

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at

04:30 PM
+0 mins 284 15
+15 mins. 189 19
+30 mins. 257 22
+45 mins 266 18
Total Volume 996 74
% App. Total 93.1 6.9
PHF 877 841
Cars 994 74
% Cars 99.8 100
Trucks 2 0

% Trucks 0.2 0

299
208
279

284 |

1070

895 |

1068
99.8

0.2

05:00 PM

2 61

4 76

0 66

0 71

6 274
21 97.9
375 901
6 273
100 99.6
0 1

0 04

63
80
66

280

875

279
99.6

0.4

05:00 PM

File Name :
Site Code
Start Date
Page No

62020082

: 62020002
:9/12/2013
12



N/S Street : Greendale Avenue
E/W Street : Bird Street
City/State : Needham, MA

Weather : Cloudy
S R Groups Printed- Trucks
Greendale Ave Greendale Ave
I o | From North | From South |
StartTime|  Thru | Right | Left | Thru |
04:00 PM 2 0 0 0l
04:15 PM 1 0 0 0
04:30 PM 0 0 0 0
04:45 PM | 1 0] 0 0
Total 4 0 0 0
05:00 PM 0 0 0 0
05:15 PM 1 0 0 0
05:30 PM 0 0 0 1
05:45PM 0 . 1. 0 0
Total 1 I 0 I
Grand Total ! 5 1 0 1
Apprch % 83.3 16.7 0 100 |
Total % 71.4 14.3 0 143 |
Greendale Ave Greendale Ave
| ___ From North ! ~ From South
| Start Time . Thru Right | App. Total | Left | Thru | App. Total |
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 | 2 0 2 0 0 0
04:15PM | 1 0 1 0 0 0
0430 PM | 0 0 0 0 0 0
04:45 PM 1 0 1 0 0 0.
Total Volume 4 0 4 0 0 0
% App. Total 100 0 ) 0 0 )
PHF 500 .000 500 .000 .000 .000 |

Accurate Counts
978-664-2565

File Name
Site Code
Start Date
Page No
Bird St
~ From West |
Left | Right
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0.
0 0]
0 0|
0 0 ;
0 0:
Bird St
| From West .
| ~Left|  Right App. Total
0 0 0
0 0 0
0 0 0
0 0 ]
0 0 0
0 0 A
000 000 000

162020082
162020002
1 9/12/2013
1

Int. Total |
2

1
0
|
4

W= — e O

Int Total

PO =N

500



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020082
E/W Street : Bird Street Site Code : 62020002
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1

Groups Printed- Bikes Peds

Greendale Ave Greendale Ave | Bird St
_ | From North From South _ From West - ) -
Start Time | Thru | Right | Peds | Left | Thru!  Peds | Left | Right Peds = Exclu. Total | Inclu. Total Int. Total |
04:00 PM 0 0 0 0 0 0 1 0 1 1 1 2
04:15 PM 1 0 0 0 1 0 0 0 1 1 2 3
04:30 PM 1 0 0 0 0 0 0 0 5 5 1 6
04:45 PM 0 0 0 0 3 0 0 0 1 | 3 4
Total 2 0 0 0 4 0 1 0 8 8 i 15
05:00 PM | 1 0 0 0 1 0 0 0 0 0 2
05:15 PM 10 0 0 0 0 0 0 0 0 0 10 10
05:30 PM 3 0 0 0 0 0 0 0 0 0 3 3
05:45 PM | 1 1 0 0 0 0 0 0 1 ] 2 3
Total 15 | 0 0 1 0 0 0 | | 17 18
Grand Total 17 1 0 0 5 0 1 0 9 9 24 33
Apprch % 94.4 5.6 0 100 100 0
Total % 70.8 42 0 20.8 4.2 0 273 72.7
[ Greendale Ave Greendale Ave | Bird St
1 ~__From North = ___From South | ~ From West | N
Start Time | Thru Right | App. Total | Left | _Thru | App. Total | Left Right | App. Total | _Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 0 0 0 0 3 3 0 0 0 3
05:00 PM | 0 1 0 1 1 0 0 0 2
05:15PM 10 0 10 0 0 0 0 0 0 10
B 05:30 PM 3 0 3 0 0 0 0 0 0 3
Total Volume 14 0 14 0 4 4 0 0 0 18
% App. Total 100 0 I 0 100 il 0 0 3
PPHF .350 .000 .350 .000 .333 3331 .000 .000 .000 450



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 620200S7
E/W Street : Rybury Hillway Site Code : 62020007
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1

Groups Printed- Cars - Trucks
|

Greendale Ave Greendale Ave Rybury Hillway
From North | From South From West | )
-  StartTime Thru! Right|  left Thru Left | Right | _Int Total
07:00 AM 0 0 | 1 0 ] 4 6
07:15 AM 0 0 2 0 1 4 7
07:30 AM 0 1 5 0 3 6 15
- 07:45 AM | 0 0 0 0 1 5 6
Total 0 1 8 0 6 19 34
08:00 AM | 0 2 7 0 1 7 17
08:15 AM 0 1 6 0 1 14 22
08:30 AM 0 0 1 0 0 4 5
08:45 AM 0 S— 3L | 3 — 7.
Total 0 T 3 17 - 0 3 28 51
Grand Total 0 4 25 0 9 47 85
Apprch % 0 100 | 100 0 16.1 83.9
Total % 0 47 | 294 0 106 5531
Cars | 0 4 21 0 9 43 77
% Cars | 0 100 84 0 100 915 | 906
Trucks 0 0 4 0 0 4| 8
% Trucks 0 0l 16 0 0 85 9.4
Greendale Ave Greendale Ave Rybury Hillway
| ~ From North ~_From South | From West |
| — Start Time Thru | Right App.Total | lLeft| Thru App. Total Left Right!  App. Total | Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM | 0 1 1 5 0 5 3 6 9 15
07:45 AM | 0 0 0 0 0 0 i s 6 6
08:00 AM 0 2 2 7 0 7 1 7 8 17
o 08:15 AM | [V [ [ 6 1] 6 1 14 15 22
Total Volume 0 4 4 18 0 18 6 32 38 60
%A 0 100 . 100 0 i 158 842
| 000 500 500 643 000 643 500 57 633 682
Cars 0 4 4| 15 0 15 6 3] 37 56
% Cars 0 100 100 833 0 833 100 96.9 974 933
Trucks 0 0 0| 3 0 3 0 1 1 4
% Trucks 0 0 0 16.7 0 16.7 | 0 3.1 2.6 6.7



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue
E/W Street : Rybury Hillway
City/State : Needham, MA

Weather : Cloudy
— . _Groups Printed- Trucks
Greendale Ave Greendale Ave
o __From North o From South
Start Time | Thru/ ~ Right Left Thry
07:00 AM 0 0 0 0
07:15 AM 0 0 0 0
07:30 AM 0 0 0 0
07:45 AM 0 o 0 0 0
Total 0 0 0 0
08:00 AM 0 0 1 0
08:15 AM 0 0 2 0
08:30 AM 0 0 0 0
0845 AM | 0 0. I 0
Total 0 0 4 0
Grand Total 0 0/ 4 0l
Apprch % 0 0 100 0!
Total % 0 0 50 01
Greendale Ave Greendale Ave
i ___From North | __From South .
Start Time | Thru Right|  App.Total |  left Thru!  App. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM | 0 0 0 1 0 1
08:15 AM 0 0 0 2 0 2
08:30 AM 0 0 0 0 0 0
- 0845 AM [ 0 0/ 1 0 1
Total Volume 0 0 0 4 0 4
% App. Total 0 0 | 100 0
PHF .000 .000 .000 | .500 .000 .500 |

File Name
Site Code
Start Date
Page No

Rybury Hiliway
From West B
Left | ~ Right | o
0 1
0 1
0 0
0 o 0
0 2
0 0
0 1
0 0
0 1
0 2
0 4
0 100
0 50
Rybury Hillway
. From West 2
Left|  Right App. Total
0 0 0
0 1 1
0 0 0
0 1 1]
0 2 2
0 100 ) |
.000 .500 5000

1 62020087
: 62020007
1 9/12/2013
o1

Int. Total |
1
1
0
0
2

AN O W=

oo

Int. Total ]

N O W=



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020087
E/W Street : Rybury Hillway Site Code : 62020007
City/State : Needham, MA Start Date : 9/12/2013
Weather  : Cloudy PageNo 1

_ Groups Printed- Bikes Peds

Greendale Ave | Greendale Ave Rybury Hillway
- From North | _From South From West | ) o »
Start Time ! Thru Right Peds | Left | Thru | Peds ! Left | Right | Peds | Exclu. Total | Inclu. Total | Int. Total
07:00 AM | 0 0 0| 0 0 0 0 0 6 6 0 6
07:15 AM 0 0 0 1 0 0 0 0 1 1 1 2
07:30 AM 0 0 0 0 0 0 0 0 0 0 0 0
07:45 AM 0 0 0 0 0 0 0 0 51 3 0 5
Total | 0 0 01 I 0 0 0 0 12 12 ] 13
08:00 AM 0 0 0 0 0 0 0 0 1 1 0 1
08:15 AM 0 0 0 0 0 0 0 0 2 2 0 2
08:30 AM | 0 0 0 0 0 0 0 0 2 2 0 2
08:45 AM 0 0 0L 0 0 0 0 0 0| 0 0 0
Total | 0 0 0! 0 0 0 0 0 S 5 0 5
Grand Total | 0 0 0 1 0 0| 0 0 17 17 I 18
Apprch % | 0 0 100 0 0 0
Total % | 0 0 100 0 0 0 94.4 5.6
| Greendale Ave Greendale Ave | Rybury Hillway
(I __From North | ~__From South 1 ~__From West |
_ Start Time | Thru Right | App. Total | Left | Thru . App.Total  leftl Right|  App.Total | Int Total !
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak | of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
07:00 AM | 0 0 0 0 0 0 0 0 0 0
07:15 AM | 0 0 0 1 0 1 0 0 0 1
i 0 0 0 0 0 0 0 0 0 0
0 0 0. 0 0 0 0 0 0, 0
0 0 0 I 0 1 0 0 0 I
% App. Total 0 0 | 100 0 0 0 o
PHF 000 000 000! 250 000 250 000 000 000 ! 250



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020087
E/W Street : Rybury Hillway Site Code : 62020007
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1

~__Groups Printed- Cars

Greendale Ave Greendale Ave | Rybury Iillway
——— . From North, il __From South - From West ;
Start Time | Thru ! Right | Left | Thru | — Left Right | Int. Total
04:00 PM 0 0 3 0 0 2 5
04:15 PM 0 0 3 0 1 4 8
(4.30 PM 0 0 2T B 2 T
04:45 PM 0 0 4 0 0 2 - 6
Total | 0 0. 12 0 | 10 23
05:00 PM ! 0 1 4 0 I 8 14
OsisPM___ O 2 8 0 0 3 a3
05:30 PM 0 0 3 0 0 S 8
05:45 PM_ 0 4 4 0, 0 2 10
Total | 0 7 19 0 1 181 45
Grand Total | 0 7] 31 0 2 28 68
Apprch % 0 100 100 0 6.7 93.3
Total % 0 10.3 | 45.6 0 2.9 412
| Greendale Ave Greendale Ave Rybury Hillway
| ___From North _ | ___From South | From West | .
_ Stat Time | Thru | Right App.Total | Left| Thru!  App.Total . Left _Right | App. Total | Int. Total |
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
05:00 PM 0 | ] 4 0 4 1 8 9 14
05:15 PM 0 2 2 8 0 8 0 3 3 13
05:30 PM 0 0] 0 3 0 3 0 5 5 8
05:45 PM | 0 4 4 4 0 4 (" 2 10
Total Volume 0 7 T4 19 0 19 1 18 19 45
 %App. Total | 0 100 ; 100 0 1 53 94.7 | B
PHF | 000 438 438 | 594 .000 594 250 563 528 | 804



N/S Street : Greendale Avenue
E/W Street : Rybury Hillway
City/State : Needham, MA

Weather : Cloudy
Greendale Ave
; ___ From North |
| Start Time | Thru Right Peds | Left !
04:00 PM 0 0 0 0
04:15 PM 0 0 0 0
04:30 PM 0 0 0 0
04:45 PM 0 0 0 0
Total 0 0 0 0
05:00 PM 0 0 0 0
05:15 PM 0 0 0 0
05:30 PM 0 0 0 0
05:45 PM 0 0 0 0
Total 0 0 0 0
Grand Total 0 0 0 0
Apprch % 0 0 0
Total %
Greendale Ave
| ~ From North —
._ StartTime|  Thru| _ Right _App. Total
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!
04:15PM | 0 0 0
04:30 PM 0 0 0
04:45 PM 0 0 0
Total Volume 0 0 0
% App. Total 0 0 |
PHF 000 000 000

Accurate Counts
978-664-2565

Groups Printed- Bikes Peds
Greendale Ave

Rybury Hillway

From South | From West
_Thru | Peds | Left | Right
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0
Greendale Ave
~_ From South ;
Left Thru  App. Total |
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 i
000 000 000

File Name : 62020087

Site Code
Start Date
Page No

Pe_:ds_:_ Exclu. Total Inclu. Total |

1 1 0
3 3 0
3 3 0
2 2 0
9 9 0
0 0 0
0 0 0
0 0 0
1] 1 0
I 1 0

10 10 0

100 0

Rybury Hillway

_ From West |
Left Right App. Total |
0 0 0
0 0 0
0 0 0
0 0 0]
0 0 0
0 0 !
.000 000 000 |

1 62020007
: 9/12/2013
01

Int. Total |
1

O N LW

[N e )

10

Int. Total |

SDIDOoOOoO O

8



N/S Street : Greendale Avenue
E/W Street : Broad Meadow Road
City/State : Needham, MA
Weather  : Cloudy

Start Time |

07:00 AM
07:15 AM
07:30 AM

07:45 AM

Total

08:00 AM
08:15 AM
08:30 AM

08:45 AM |

Total

Grand Total
Apprch %

Total % |

Cars

% Cars |

Trucks |

% Trucks

_ Start Time

08:00 AM
08:15 AM
08:30 AM
08:45 AM
Total Volume

% App. Total _

PHF

Cars

% Cars
Trucks
% Trucks

' Thru

53

Greendale Ave
From North

~ Thru|

G_reendale Ave
_ From North

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Greendale Ave

1 From South

Right | Left |
1! 2
4 6
6 4
3 B 5
14 17
0 0
0 1
2 1
3| 0
5 2
19 19
39 1.1
08 0.8
19 18
100 | 947
0! 1
0! 53

[ Right | __App. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 08:00 AM

o oo

o]
a4

=
(el 3
SO O L == W

53
64
66 |
60 |
243

920 |
240
98.8
3
12

Greendale Ave
__From South
Left |

NS — = O

0.2
500

50.0

500

Thru

259
279
263
257

1058

99.8
948

1048

99.]

10
09

Thru
103 |

166
191

221

681 |

259
279
263

257 1

1058

1739
98.9

75.1 |

1722

App. Total

259
280
264

257 |

1060

946 |

1049
99.0
11
1.0

Brgameadow Rd
_ From West
Left |

Broad Meadow Rd

~_ From West

Left | Right |
4 1
6 9
8 6

2 2
20 18
52.6 47.4
625 500
20 18
100 100
0 0
0 0

File Name : 62020056
Site Code : 62020006
Start Date : 9/12/2013
PageNo :1
Right ! Int. Total
0 157
3 233
8 295
4. 291
15 976
1 317
9 359
6 344
2 321
18 | 1341
33 2317
485
1.4 -
31 2290
93.9 | 98.8
2| 27
6.1 | 1.2
_App. Total Int. Total |
5 317
15 359
14 344
4. 321
38 1341
633 | 934
38 1327
100 99.0
0 14
0 1.0



N/S Street : Greendale Avenue
E/W Street : Broad Meadow Road
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

Broad Meadow Rd

_Qut_

Total
(I
p

45

In

B
7

Greendam Ave |

QOul a Total
| 1068 240 1308/ |
j 3 | 19
L 'IGTB 243! [ 1321
5 235
o 3
5. 238|
‘R_it‘;m Thru
|

Peak Hour Data

North

| Peak Hour Begins at 08:00 AM

Cars

:

_Left  Thru
1/ 1048
1, 10]
2| 1058/

|
253 | 10490 | 1302

Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |

Peak Hour for Each Approach Begins at:

07.30 AM
+0 mins 79
+15 mins. 57
+30 mins 53
+45 mins. | 64
Total Volume 253
% App Total | 96.6
PHF | .801
Cars 250
% Cars | 98.8
Trucks | 3
% Trucks 1.2

w
O OO W

375

100

3 1M 14
256 | 1080 1316/
Oul In Total
Greendale Ave
08:00 AM

0 259

1 279

1 263

0 257

2 1058

02 99.8

500 .948

1 1048

50 99.1

1 10

50 0.9

259
280
264

257
1060

946
1049

11

File Name
Site Code
Start Date
Page No

15

15
40

.667

38
95

: 62020086

62020006

:9/12/2013

2



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020086
E/W Street : Broad Meadow Road Site Code : 62020006
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1

Groups Printed- Trucks

Greendale Ave Greendale Ave | Broad Meadow Rd
| _From North | S From South | | From West |
_ Start Time | Thru!  Right Left | Thru | Left | Right | Int. Total
07:00 AM 2 0 0 3 0 0 5
07:15 AM 0 0 0 1 0 1 2
07:30 AM 1 0 0 2 1 1 5
07:45 AM | 0 _ 0] 0 1] 0 0 _ !
Total 3 0 0 7 | 2 13
08:00 AM 1 0 0 3 0 0 4
08:15 AM ] 0 1 3 0 0 5
08:30 AM 0 0 0 2 0 0 2
08:45 AM | b= 0 0 2 0 0 3
Total 3 0 | 10 0 0 14
Grand Total 6 0l 1 17 1 2 27
Apprch % 100 0 5.6 94.4 333 66.7
Total % | 222 0} 3.7 63 3.7 74
Greendale Ave Greendale Ave | Broad Meadow Rd
| __From North I ~ FromSouth | __From West . —
. Start Time Thru | Right | App. Total | Left|  Thru!  App. Total | Left | Right App. Total Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 1 0 1 0 2 2 1 1 2 5
07:45 AM 0 0 0 0 1 i 0 0 0 1
08:00 AM 1 0 1 0 3 3 0 0 0 4
08:15 AM | | 1 3 4 0 0 0 5
Total Volume 3 0 3 1 9 10 1 1 2 15
% App. Total 100 0 _ 10 90 , 50 50 -
PHF 2750 .000 750 250 750 625 | 250 250 250 750



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020056
E/W Street : Broad Meadow Road Site Code : 62020006
City/State : Needham, MA Start Date : 9/12/2013
Weather  : Cloudy PageNo :1

Groups Printed- Bikes Peds

Greendale Ave Greendale Ave Broad Meadow Rd
| From North | From South ; _From West . . _ -
_ SariTime|  Thru|  Right|  Peds| Left|  Thru|  Peds| Left|  Right Peds | Exclu. Total | Inclu. Total | Int. Total
07:00 AM 2 0 0 0 1 0 0 0 4 4 3 7
07:15 AM 0 0 0 0 3 0 0 0 0 0 3 3
07:30 AM 0 0 1 0 4 0 0 0 2 3 4 7
07:45 AM | 1 0 0 0 3 0| 0 0 0 0 4 4
Total 3 0 1 0 11 0 0 0 6 7 14 21
08:00 AM 4 0 0 0 3 0 0 0 1 1 7 8
08:15 AM 1 0 0 0 1 1 1 0 3 4 3 7
08:30 AM 0 0 0 0 1 0 0 0 0 0 1 1
0845 AM | 3 0 0 0 | 0 0 0 0 0 4 4
Total 8 0 0 0 6 | 1 0 4 5 15 20
Grand Total 11 0 1 0 17 s 8]l 1 0 10 12 29 4]
Apprch % 100 0 | 0 100 100 0
Total % 379 0 0 586 34 0 293 70.7
Greendale Ave Greendale Ave Broad Meadow Rd
— ___From North i |  FromSouth __ From West 1
Start Time | Thru | Right | App. Total | Left | Thru | App.Total | Left| Right | App. Total Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM | 0 0 0 0 3 3| 0 0 0 3
07:30 AM 0 0 0 0 4 4| 0 0 0 4
07:45 AM 1 0 1 0 3 3 0 0 0 4
08:00 AM | 4 0o 4. 0 3 3] 0 0 0 7
Total Volume 5 0 5 0 13 13 0 0 0 18
% App: Total 100 0 | 0 100 | 0 0 i -
PHF 313 000 313 .000 .813 813 .000 .000 000 643



N/S Street : Greendale Avenue
E/W Street : Broad Meadow Road
City/State : Needham, MA

Weather : Cloudy
' Greendale Ave

== = - | _From North .
Start Time | Thru | Right |
04:00 PM 168 2|

04:15 PM 215 3

04:30 PM 223 2
04:45 PM | 243 1

Total 849 8

05:00 PM | 254 3

05:15 PM 269 1

05:30 PM 201 4
05:45PM | 191 2|

Total 915 10

Grand Total 1764 18

Apprch % 99 1
Total % | 763 08

Cars | 1761 18
- ) % Cars | 99.8 100 |

Trucks | 3 0

% Trucks 02 0

Greendale Ave
_ From North i
Start Time |  Thru Right . App. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 223 2 225

04:45 PM 243 1 244

05:00 PM 254 3 257
05:15PM | 269 1 270

Total Volume 989 7 996
% App. Total | 99.3 0.7 |
PHF | 919 .583 922 |

Cars 988 7 995

% Cars 99.9 100 99.9

Trucks 1 0 1

% Trucks 0.1 0 0.1

Accurate Counts
978-664-2565

Groups Printed- Cars - Trucks

Left |

O o= -] =

3.8

321

100

Greendale Ave
From South
Left

RN —

Greendale Ave
~ From South
Thru |

50
46
57
77
230
962
747
230
100
0

0

468

202
467

_ 998

0.2

51
53
58
77
239

-_Ap_p_ Total

776

239
100
0
0

Broad Meadow Rd
From West
_ Left |
2

W =

00N W WO

333
0.6
15
100

From West
Left | Right
1 6
3 1
0 5
3 3
7 15
318 682
.583 625
7 15
100 100
0 0
0 0

File Name : 62020056

Broad Meadow Rd

Site Code : 62020006
Start Date : 9/12/2013
PageNo :1
Right | Int. Tota) |
7 241
) 274
6 283
1 301
15 1099
5 320
3 353
3 271
4 263
15 1213
30 2312
66.7
L3 .
30 2308
100 | 998
0 4
0 02
App. Total | Int. Total |
7 283
4 301
5 320
6| 353
22 1257
786 | 890
22 1256
100 99.9
0 1
0 0.1



N/S Street : Greendale Avenue
E/W Street : Broad Meadow Road
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

38

%

\

Total

Broad Meadow Rd
In

Out

22 |
-3
|

18|

Greendale Ave
Out ~ _In__Total
237 905 | 1232
or | o
237 996 | 1233

|

289

7
0 1
74
it Thru

Righ

-

Peak Hour Data

o

North
'~ Peak Hour Begins al 04:30 PM

Cars
! Trucks

Lefi_ Thru
9 230

0 0
8 230

1003 239 1242
1 0 1
1004 2390 1243
Out In Total
areendale Ave

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Each Approach Begins at:

04.30 PM

+0 mins. 223 2 225

+15 mins. 243 1 244

+30 mins 254 3 257

+45 mins. 269 | 270

Total Volume 989 7 996

% App. Total 99.3 0.7

PHF 919 .583 922

Cars 988 7 995

% Cars 99.9 100 99.9

Trucks 1 0 1

% Trucks 0.1 0 0.1

| 05:00 PM

1 57

0 77

1 65

3 61

5 260

1.9 98.1
417 844

5 259

100 99.6

0 1

0 0.4

05:00 PM
58 0
77 3
66 3
64 2
265 8
348
860 | 667
264 8
99.6 100
] 0
04 0

File Name
Site Code
Start Date
Page No

: 62020086
: 62020006
1 9/12/2013
12



N/S Street : Greendale Avenue
E/W Street : Broad Meadow Road
City/State : Needham, MA

Weather : Cloudy

Start Time |
04:00 PM
04:15 PM
04:30 PM
04:45 PM |
Total

05:00 PM |
05:15PM
05:30 PM
05:45 PM |
Total

Grand Total

Start Time

Apprch %
Total %

~ Thru

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
04:15PM
04:30 PM

04:45PM

~ Total Volume

Greendale Ave Greendale Ave
From North | - From South
Thru | Right | Left | Thru
2 0 0 0
0 0 0 0
0 0 0 0
0 0L 0 0
2 0 0 0
0 0 0 0
1 0 0 0
0 0 0 1
0 0 0 0
1 0 0 I
3 0 0 1
100 0 0 100
75 0 0 25
Greendale Ave Greendale Ave
From North | FromSouth |
Right | App. Total | Left|  Thru'  App. Total
0 2 0 0 0
0 0 0 0 0
0 0 0 0 0
= — 0 0! 0 0 0
0 2 0 0 0
0 | 0 0
000 250 | .000 .000 .000

Accurate Counts
978-664-2565

(Iir_c;_u_p_s_. Printed- Trucks

File Name : 62020086
Site Code : 62020006
Start Date : 9/12/2013

PageNo :1
Broad Meadow Rd
From West | - .
Left | Right | - Int. Total |
0 0 2
0 0 0
0 0! 0
0 0| - 0
0 0| 2
0 0 0
0 0 1
0 0 1
0 0] 0
0 0 2
0 0 4
0 0
0 0
Broad Meadow Rd
From West —]— —
Left | Right . App. Total | Int. Total
0 0 0 2
0 0 0 0
0 0 0| 0
] 0 0l 0
0 0 0 2
0 0 | _
000 .000 .000 | .250



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020056
E/W Street : Broad Meadow Road Site Code : 62020006
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1
o I Groups Printed- Bikes Peds
Greendale Ave | Greendale Ave Broad Meadow Rd
= . From North . FromSouth | From West | ) B
Start Time Thru!|  Right Peds|  Left,  Thm| Peds | Left Right | Peds = Exclu. Total | Inclu. Total |  Tnt. Total |
04:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
04:15PM 1 0 0 0 1 0 0 0 0 0 2 2
04:30 PM 1 0 0 0 0 0 0 0 3 3 1 4
04:45 PM 0 0 0 0 3 0 0 ! 0 0 4. 4
Total 2 0 0 0 4 0 0 ) 3 3 7 10
05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0
05:15 PM 9 0 0 0 0 0 0 0 0 0 9 9
05:30 PM 4 0 0 0 0 0 0 0 0 0 4 4
05:45 PM 1 0 0 0 0 0 0 0 4] 0 = 1 1
Total 14 0 0 0 0 0 0 0 0 0 14 14
Grand Total 16 0 0 0 4 0 0 1 3 3 21 24
Apprch % 100 0 0 100 0 100
Total % 76.2 0 0 19 0 48 12.5 875
Greendale Ave Greendale Ave Broad Meadow Rd |
| __From North 1 ~_ From South From West B |
Start Time | Thru | Right | App. Total | Left|  Thru App. Total Left | Right |  App. Total | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM :
04:45 PM 0 0 0 0 3 3 0 1 1] 4
05:00 PM 0 0 0 0 0 0 0 0 0 0
05:15PM 9 0 9 0 0 0 0 0 0 9
05:30 PM 4 0 4 0 0 0 0 0 0| 4
Total Volume 13 0 13 0 3 3 0 1 1 17
% App.Total | 100 0 | 0 100 0 100 | )
PHF 361 000 361 | 000 250 250 .000 250 250 | 472



N/S Street : Greendale Avenue
E/W Sireet - Great Plain Avenue

Accurate Counts

978-664-2565

Right | _Le

28
43
57
BS |
213 |
s 87 134
12 57 114
4 51 nz |
7 4 106
28 236 466 |
72 504 679 |
5.7 402 54.1
2 143 192
70 497 674 |
972 98.6 993 !
2 7 5
28 14 07}
Great Plain Ave
: From East S|
Left|  Thrui  Right: App Total |
14 57 132 |
4 85 205
5 134 226
12 114 183 |
45 390 746
[ 523
804 728
44 387
978 99,2
1 3
22 08

City/Siate Needham, MA
Weather  : Cloudy
Greendale Ave
! __From North
Stant Time I. ~Left! Thy
07:00 AM | 30 12
07:15 AM 27 30
07:30 AM 31 35
0745 AM | 27 iz
Total 115 109
08:00 AM 43 20 131
08:15 AM 29 23 13
08:30 AM | 42 14 20
0845 AM | 32 29 9|
Total | 146 86 551
Grand Total | 261 195 88|
Apprch % 48 358 16.2
Towl%| 74 53 25|
Cars 261 192 82
%s Cars 100 985 932,
Trucks 0 3 6
% Trucks 0 15 6.8
Greendale Ave
= = [ r— From North
| SwanTime Lef,  Thm ! Right| App Total|
Peak Hour Analysis From 07:00 AM 1o 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM | 31 35 15 81
07:45 AM 27 32 6 65
08:00 AM 43 20 13 76
0815 AM | 29 23 13 L
Total Volume 130 110 17 287 ¢
% App. Toll | 453 383 w6a |
PHE| 756 786 783 886
Cars 130 108 44 282
% Cars | 100 982 936 983
Trucks 0 2 3 5
% Trucks 0 18 64 17

Left

____Groups Printed- Cars - Trucks —
Great Plain Ave

File Name : 62020083
Site Code 62020003
Start Date : 9/12/2013
Page No 1
Greendale Ave Great Plain Ave
— _From West b
Right | Left | Theu | Right | Int Total |
18 22 50 151 274
19 28 66 25 388
18 24 90 37 495
_f:i' ) 19 3 553
61 | 123 325 108 1710
13 92 71 52 42 n 519
9 98 5 52 58 10 480
7 62 o 48 57 5 428
5 19 4 3B 30 18| 393
34 331 22 185 187 44 | 1820
102 574 83 308 512 152 | 3530
13.4 15.6 10.9 317 527 15.6
29 63 24 87 15 a3
99 563 81 304 502 151 3476
97.1 98 1 976 | 983 98 93 . __98S5
3 n 2 4 10 I 54
29 19 24 13 2 07 1.5
Greendale Ave Great Plain Ave
From South ! . FromWest
| Thru|  Right | App. Total Left!  Thru|  Right| App Total | Int Total |
8l 18 131 24 90 37 151! 495
66 6 84 49 119 31 199 | 553
92 7 12 52 42 il 105 ‘ 519
] 5 1zl 52 58 10 120 | 480
337 36 439 17 309 Bl 575 | 2047
768 B2 | g 33 153 —
860 500 838 851 649 601 2 925
329 35 428 174 302 88 564 2013
976 972 9751 983 977 989 98 1 983
8 1 1 3 7 1 11 34
24 28 25 17 23 11 19 17



N/S Street : Greendale Avenue
E/W Street : Great Plain Avenue
City/State : Needham, MA
Weather  : Cloudy

Accurate Counts
978-664-2565

Greendile Ave
Ol in_ Tolal
BS0 282 1172
Peak Hour Data
—| 2 OO
kA R— e N
° RO - - 2 Bl g
v 1= e g North g g vk g
&5 ey = | TEwl g
EeBTn | Hro Peak Hour Begins at 07:30 AM T
u:“s'm [ '&é » ¢ 4—5"25 wl—— yEF
™ . Cars Fud Bk i
4 Trucks
5 o0 o it B - E 3
3= 15 @ - - T
= DR
-~
4 | L3
Lot Theuw  Right
[ea] 32a] C38)
p— 41 L4
7
240 428 668
1 :;|
438
Oul In Total
L] dale Avp
Peak Hour Analysis From 07:00 AM 10 08:45 AM - Peak 1 of 1
Peak Hour for Exch Approach Beging at. _ :
1 0730 AM 07:45 AM 0730 AM 0730 AM
+0 mins 3N 35 15 81 14 106 85 205 32 81 18 131 24
+15 mins, 27 32 6 65 5 87 134 226 12 66 6 84 49
+30 mins, 43 20 13 16 12 57 114 183 13 92 7 112 52
+45 mins | 29 2 13 65 4 51 112 167 | 9 98 5 12 52
Totl Volume 130 110 47 287 35 301 445 781 66 337 36 439 177
% App Toml | 453 383 164 | 45 385 57 1 15 768 82 308
PHF| 756 186 783 886 625 710 830 864 516 860 500 838 | 851
Cars | 130 108 44 282 35 298 442 775 64 329 35 428 174
% Cars 100 982 93.6 983 100 99 99.3 99.2 97 97.6 972 975 983
Trucks 0 2 i 5 0 3 El [ 2 8 1 1 3

20 37
119 31
a2 n
58 10
309 89

537 155
649 601
302 88
977 98.9
7 1

File Name :
Site Code
Start Dale
Page No

151
199
105
120 |
575

722 |

564

981
1

62020083

1 62020003
1 9/12/2013
12



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name - 62020083
E/W Street : Great Plain Avenue Site Code 62020003
City/State : Needham, MA Start Date © 9/12/2013
Weather  : Cloudy PageNo 1

Groups Printed- Trucks

Greendale Ave Greal Plain Ave Greendale Ave Great Plain Ave
From North g ___From Easl _ i From South = From West —
Start Time | Left|  Thm'  Right Left: ~ Thu Right,  Leftl  Thm!  Right, Left!  Thru| Right | Int Total |
07:00 AM 0 I 1! 1 3 0 1 | I ] 2 1] 1
07:15 AM 0 (1} 1 0 | 1 0 1] 0 0 9] 3
07:30 AM | 0 | 0 ] [i] 0 1 5 0 | 0 2 0 10
. 07:45 AM | 0 i 0 0 2 1 0 | 0! I B 4 1 11
Total 0 3 2 2 [ 2 2 7 | I ] I 35
08:00 AM 0 ] 1 0 1 0 1 I 1 I 1 0 7
08:15 AM | 0 0 2| 0 0 2| 0 [ 0 [ 0 0 6
08:30 AM | 0 0 0 0 1] 0 0 I 0 | 1 0 3
08:45 AM | o 0 | 0 0 1 0 1 0 0 0 o 3
Total | 0 0 4 o 1 3] 1 L] 1l 3 2 o] 19
Grand Total 0 3 6 2 7 5 3 11 2| 4 10 1] 54
Apprch % 0 333 667 143 50 357 18.8 688 12,5 267 66.7 67
Total % 0 56 11.1 37 13 93 56 20.4 3.7 74 18.5 19
Greendale Ave Great Plain Ave Greendale Ave Great Plain Ave |
= | - ! From East ! . _From South 1 ) From West | _
! Start Time Left |  Thru!| _Right! App. Total Left 1| Right App. Total Left|  Thm| Right| App Total Lefti  Thru!  Right! App Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins al 07:00 AM
07:00 AM 0 1 1 2 1 3 0 4 1 1 1 3 0 2 0 2 11
07:15 AM 0 0 1 1 0 1 I 2 0 0 0 0 0 0 a 0 3
07:30 AM ] 1 0 1 1 0 0 1 3 5 0 6 0 2 (1] 2 10
o7asAM| 0 10 I [ 2 I 30 1 0 1] s 4 1 | 1
Total Volume 0 3 2 S 2 6 2 10 2 i 1 10| 1 8 1 10 35
%% App Towl | 0 60 40 1 20 60 20 20 70 10 B A— {S— e ———
PHF 000 750 500 625 500 500 500 625 500 350 250 417, 250 500 250 a7 795



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020083
E/W Street : Great Plain Avenue Site Code : 62020003
City/Stale : Needham, MA Start Date : 9/12/2013
Weather  : Cloudy PageNo :1

Groups Printed- Bikes Peds

Greendale Ave Great Plain Ave Greendale Ave Great Plain Ave
I . From North_ A From East | __From South _ Trom West | [ )
Start Time | Left! Thru! Right| Peds| left  Thru Right | Peds|  Left! Thrul Right! Peds|  Left| Thru! Right! Peds Esclu Tom| Inclu Total | Int Total |
07:00 AM | 0 0 0 | 1 2 0 0 o] 0 0 3 | Q 0 0 4 4 8
07:15 AM 0 1] 0 I [ 0 1 0 4] 0 0 0 1 1 0 0 I 3 4
07:30 AM 0 0 0 0 | 0 0 0 1 0 0 ] 1 2 ] I [ 2 3 5
0745 AM | 0 0 0 0| 0 0 0 0 0.0 0 1 | 1 0 0 o 2 ___ 3
Total | 0 0 a 2| 1 3 0 ! 0 0 0 s 5 2 i 0 8 12 20
08:00 AM 0 0 I 2 | 0 0 0 0 0 2 0 1 ] 0 4] 1 4 3 7
08:15 AM 0 1 (1] 0 0 0 0 0 0 0 0 0 ] 0 0 0 ] 1 ]
08:30 AM 0 0 0 0 ‘ 0 0 o 0 | 0 0 0 0 1 0 4] 0 | 0 1 I
05:45 AM o0 0 vt 0 o o0 0 o o o, o 0 o ol 1 o 1
Total | 0 I 1 3 0 0 [ 0 0 2 0 Pl 1 ] ] I 5 3 10
Grand Total | 0 1 5 1 3 0 1 0 2 0 6| 6 2 1 13 17 30
Appreh % | 0 50 50 | 25 75 0 a 100 0 | 66.7 222 11
Total % | 0 59 59 59 176 0 0 1.8 0 353 11.8 59 433 56.7
Greendale Ave Great Plain Ave Greendale Ave Great Plain Ave
| . FromNorth ! __From East | S FromSewth . FromWest —3
. StartTime| Left|  Thru| Right| App. Total Lefi!  Thru!  Right! App Total Left Thru | Right | App. Total | Left:  Thm . Right| App Total| Int Total|
Ireak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Enlire Intersection Begins at 07:00 AM
07:00 AM | 0 0 ] 0 1 2 0 3 [} 0 0 0 1 0 0 4
07:15 AM | 0 0 0 0 0 1 [} 1 0 1] 0 0 I 1 0 3
07:30 AM | 0 0 0 0 0 0 o 0 0 0 0 0 4 0 1 3
0745 AM | 0 0 0 0 o 0 0 0 o0 0 0 T 0 &
Total Volume | 0 0 0 0 1 3 0 4 0 0 0 0 5 2 1 12
Todpp Toisl 0 0 ] 25 7 0 i 0 0 (| — ! 62.5 25 125 e
" PHF.___ 000 000 000 000 | 250 375 000 333 000 000 000 000 625 50 250 750




N/S Street : Greendale Avenue
E/W Street : Greal Plain Avenue

Th

City/State  Needham, MA
Weather : Cloudy
: Greendale Ave
S From North
— Start Time Left ]
04:00 PM 89 71
04:15 PM 88 90
04:30 PM 89 108
04:45 PM o6 101
Total 362 370
05:00 PM | 114 12
05:15PM 99 126
05:30 PM 86 84
p— 05:45 PM | w8
Total | 3717 405
Grand Total 739 775
Apprch % 419 439
_ Total % 209
Cars t 739
_ %Cars| 100
Trucks 0
% Trucks 0

Start Time |___Left | |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak | of 1

Greendale Ave
__From North
Thru |

Right

Peak Hour for Entire Imtersection Begins al 04:30 PM

04:30 PM | 89
04:45 PM 96
05:00 PM 114
05 15PM | %9
398

409

B73

398

100

Trucks 0

% Trucks 0

108
101
112

126
a7

45,9

887
a5

996

2
04

25
32
37

35

129

z

100

0

App. Total |

222
229
263
260
974

926

972

998
7]
02!

Right |

119

Left|

10

3
38
74

100
0
0

Accurate Counts

978-664-2565

Groups Printeil- Cars - Trucks
Greal Plain Ave

. From East

Left

1

5

6

I n = =
32 188

8 57

7 54

5 59

8 _15
28 245
60 433
8.5 617
17 123
60 432
100 9298

0 1

(i 02

“Great Plain Ave

From East
Thni!  Right!
45 18
62 22

57 28
34 37
218 105
6l 291
879 709
218 105
100 100
0 0

0 0

Right |

35
17
18
22

92

28 |
371
27

_ 25
n7

209 |

298

209 |

69
94
93

354
oy |

354
100

591

Lefi

Greendale Ave

“Great Plain Ave

Lelt

13

__From Sonth | -
L Thul  Right,
7 14 6
7 12 10
17 18 10
10 19 251
41 63 51
26 32 18|
19 22 13
13 17 9‘
A= 21 _
79 92 47 |
120 155 98
322 416 263‘
34 44 281
120 154 97
100 99.4 99
0 1 1
0 06 1

_App_Total |

Greendale Ave

_From South
Thru |
18 10
19 25
32 18
22 13
91
397
i
91
100 100
0 4]
0 0

Right | App. Total |

45
54|
76
54 -
229

753

229

100 |
0
0

Left

7
i6
1
10
44

125
[
43
977
1

23

File Name : 62020083
Site Code : 62020003
Start Date : 9/12/2013
PageNo :1

_ FromWest | oy
Thiu | Right | Int. Total |
76 9 389
58 14 393
60 18| 421
36 [EH — .}
250 56 1667
66 19 | 528
60 13 495
54 8| 403
6 51 -1 S - 1
233 61 1863
483 17| 3530
70 17|
37 331 =
477 17 3516
98 8 100 | 96
6 o 14
12 0 0.4
Greal Plain Ave |
From West | —
Thru | Right| App.Total|  Int Total |
60 18 85 421
56 15 87 464
66 19 96 528
60 13 83| 495
242 65 351 | 1908
689 185 =l
a17 855" 914 | 903
239 65 347 1902
98.8 100 98.9 997
3 0 4 6
12 0 11 03



N/S Street : Greendale Avenue
E/W Street : Greal Plain Avenue
City/State : Needham, MA
Weather : Cloudy

Accurate Counts
978-664-2565

Greendale fve
Out In__ Total
238 72 121
(- e
240, a4
W)
129 445 39§,
0, 2 0
J29. 447! 398
Right Thru  Left
8 i) o

Peak Hour Data

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Each Approach Begims at

| 04:30 PM
+0 mins, | 89 108
+15 mins, 96 101
+30 mins 114 12
A5 mns. _99 126
Total Volume | 398 447
% App Toml 409 459
_PHF ' 873 887
Cars 398 445
% Cars 100 99.6
Trucks 0 2

25
32
37
3
129
132
872
129
100
0

Lo we
4 — - - o
" [ et ! ol | Bk
o |15 North a3 3l Rhad2 i
= 578 | 5 “Poak Hout Begins at 0430 P Sl L LR
E ¢f o JE ] o i : -
EEA A 3 _aé__} eak Hour Begins a glﬂ o] Lo
= | = Cars el Fe¥ 5
¥ oo Lovs Toicks o g
EN ’si L Peod ol af
S = —— Bla ST
-
r
Left  Thiu Right
£ 91
L 0
2. 91 &6
541 229 770]
2l 0 2!
t 543] | 229! [ 772]
Oul In Total
[c! dale fup
05:00 PM 04:30 PM 0415 PM
222 8 57 28 93 17 18 10 45 13
229 7 54 37 98 10 19 25 54 7
263 5 59 27 91 26 32 18 76 16
260 8 75 kX 108 19 22 13 3 i
974 28 245 117 390 72 91 66 229 47
72 62.8 30 314 397 288 | 133
926 875 817 791 903 | 692 711 660 753 734
972 28 245 17 390 72 91 66 229 46
998 100 100 100 100 100 100 100 100 979
2% 0 0 0 0 0 0 0 0 1

58
60
56
06
240
68
909
237
98.8
3

14
18
15
10
66

187

868
66
100
0

File Name
Site Code
Start Dale
Page No

85
85

353
910
349

989
a

62020083
62020003
9/12/2013
2



Accurate Counts
978-664-2565

N/S Street : Greendale Avenue File Name : 62020083
E/W Street : Great Plain Avenue Site Code : 62020003
City/State : Needham, MA Start Date : 9/12/2013
Weather : Cloudy PageNo :1

- : —— Groups, = - =
Greendale Ave Great Plain Ave Greendale Ave | Great Plain Ave
| From North - From East i Il ___From South _ | _ From West 1 .
Start Time | _Left] Thru  Right Lefi Thru Right | Lefl | Thru | Right | Left | Thru Right | Im1 Toml
04:00 PM | 0 1 I 0 0 0| 0 0 0| 0 | 0/ 3
04:15PM 0 0 0 0 1 0 0 0 1 0 1 ol 3
04:30 PM | 0 ] 0 0 0 0 0 0 0| 1 | 1] 2
_ 04asPM | 0 ! ol __ 0 0 0] 0 0 o 0 0 ol 1
Total 0 2 | 0 1 ] 0 bl 1 3 0l 9
05:00 PM 0 0 0 0 0 0 0 0 0, 0 I 0 1
05:15 PM 0 | 0 0 0 0 0 0 0! [ 1 0 2
05:30 PM 0 0 0 0 0 ol 0 1 0| 0 0 0 !
0545 PM | 0 0 0 0 0 ol 0 0 ol 0 1 ol L
Total 0 | 0 0 0 0| 0 [ ol o 3 [ 5
Grand Total 0 3 1 0 1 0| 0 1 1] 1 6 o 14
Apprch % 0 75 25 0 100 0 0 50 50 | 143 857 0
Total %a 0 214 71 0 71 0 0 71 7.1 71 429 0
| Greendale Ave Great Plain Ave Greendale Ave Great Plain Ave
. From North 4 . FromEast  FromSouth From West I _
L Start Time | Left|  Thru'  Right App Total lLeft Thru  Right| App Total Left.  Thru! Right| App.Totwl ten’  Thu!  Right| App Total | Tni Total
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 1 1 2 [} 0 0 0 1} 1] 0 0, 0 1 0 1] 3
04:15 PM 0 4] 0 0 0 1 0 I 1} ] 1 1 0 1 0 1 3
04:30 PM 0 0 0 0 Q 0 0 0 0 (1} 0 0! 1 1 ] 2 2
0445 PM | o I 0 A 0 0 0 a0 0 0 o, 0.0 0 o 1
Total Volume | 0 2 1 3 0 i 0 1 0 0 1 1] 1 3 0 4 9
_ %App Taml| 0 667 333 0 100 0 .0 0o 100 s 7 0
" 500 250 s 000 250 000 250 000 000 2 250 250 750 o0




Accurate Counts
978-664-2565

N/S Sireet : Greendale Avenue File Name 62020083
E/W Sireet : Great Plain Avenue Site Code 62020003
City/State : Needham, MA Start Date  9/12/2013
Weather : Cloudy Page No 1

= - — N Groups Printed- Bikes Peds -
| Greendale Ave Greal Plain Ave Greendale Ave Great Plain Ave
i | __From North 4 ____ FromEast R From West . | o ) R
Start Time Left | Thru! Right Peds | Left'  Thra  Right!  Peds Peds | Lefi | Thru Right |  Peds | Exclu Total | Inclu Total | Int Total |
04:00 PM 0 0 4] 0 0 0 0 1] (I 1 4] o 0 2 i 3
04:15 PM 0 | 1 0 L 0 0 0 0 0 1 0 0 0 3 k]
04:30 PM 0 0 0 0 0 0 ] ] 0 | 1 4] o 0 o 1 1
0445 PM | ] 0 1 1 0 0 o 0 0 1 0 0 1 2 2 4
Total 0 1 2 1 ] 0 0 1 1| 3 1 0 1 a4 7 n
05:00 PM 0 0 0 0 0 0 0 0 0 ! 0 0 o 0| o 0 0
05:15 PM 0 2 5 0 0o 0 0 1 0 0 0 o 0 1 8 9
05:30 PM 0 o 2 0 0 0 0 0 ] 0 1 o 0 0 3 3
05:45 PM | o 0 ] 0| o0 1 0 0 I - 1 | a 0 3 3
Total 0 2 7 0 0 0 1 i 0 0 2] i 0| i 14 15
Grand Total | 0 3 9 I 0 0 1 2 1 ] 1] 1 3 3 1 1| 5 21 26
Apprch % 0 25 75 0 0 100 100 0 1} 429 429 14.3 |
Total % | 0 143 429 n 0 4.8 48 0 0 | 143 14.3 48 | 192 80.8
Grecendale Ave Great Plain Ave | Greendale Ave | Great Plain Ave
_ . FromNorth From East . FromSouth — I . From West | —
= Start Time . Left!  Thm!'  Right  App Total | Left Thru | Right| App Total | Lefi Thr Right | _App Tolal | Leftl  Thru| Right| App Total  Int Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak | of |
Peak Hour for Entire Intersection Begins al 05:00 PM
05:00 PM 0 0 0 0. 0 0 0 0 0 0 0 0l 0 0 0 o o
05:15PM 0 2 5 74 0 0 0 0 1 0 0 1 0 0 0 0 8
05:30 PM 0 0 2 2. 0 0 0 0 0 ] 0 0 0 1 0 1| 3
: _05:45 PM | 0 o 0 0. o0 1 1 0 0 0 0! 0 1 1 _2) 3
Total Volume 0 2 7 9 0 (] 1 1 1 0 ] I 0 2 I i 14
SAppTaml | 0 ;2 M 0 N U N S 1 0 o 67 33 )
B PHF | DO 250 350, 321 000 000 250 250 | 250 000 000 250 000 500 250 375 a38



VEHICLE TRAVEL SPEED DATA
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MASSDOT CRASH RATE WORKSHEETS




MassioT

CRASH RATE WORKSHEET

CITY/TOWN : Needham COUNT DATE : 2013 MHD USE ONLY

DISTRICT : 6 UNSIGNALIZED : |:__| SIGNALIZED : Yes Source #

~ INTERSECTION DATA ~

MAJOR STREET : Highland Avenue ST #
MINOR STREET(S) : Hunting Road ST#
Gould Street ST#

ST#

ST#

Jotbn O

INTERSECTION North 627 INTERSECTION

DIAGRAM @ <}:| 989 REF #
{Label Approaches)
ne ooy | 1

485

1

Peak Hour Volumes

APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB wWB Vehicles
VOLUMES (AM/PM) : 485 627 715 989 2,816
"K" FACTOR: 0.090 APPROACH ADT : ADT = TOTAL VOLI"K" FACT.
TOTAL # OF 15 # OF 4 AVERAGE # OF 3.75
ACCIDENTS : YEARS : ACCIDENTS (A): ]
. _ (A *1,000,000)
CRASH RATE CALCULATION : | 0.33 RATE = — i isregss) —

Comments : Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.




Needham Police Department Records

Massior

CRASH RATE WORKSHEET

CITY/TOWN : Needham COUNT DATE : 2013
DISTRICT ; 6 UNSIGNALIZED : I:‘ SIGNALIZED : Yes
....... ~ INTERSECTION DATA ~
MAJOR STREET : Highland Avenue
MINOR STREET(S): Hunting Road
Gould Street
INTERSECTION North 627
DIAGRAM @ <¢:| 989
{Label Approaches)
ns oy | 1
485
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB wWB Vehicles
VOLUMES (AM/PM) : 485 627 715 989 2,816

"K" FACTOR: 0.090 APPROACH ADT : ADT = TOTAL VOL/"K" FACT.
TOTAL # OF 7 # OF 5 AVERAGE # OF 1.40
ACCIDENTS : YEARS : ACCIDENTS (A): ’
CRASH RATE CALCULATION : |  0.12 RaTE = A 1O03000)

Comments :

( ADT * 365)

Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST#
ST#
ST#
ST#

ST #

Jobn O

INTERSECTION

1

REF #



Massbor

CRASH RATE WORKSHEET

CITY/TOWN : Needham COUNT DATE . 2013

DISTRICT : 6 UNSIGNALIZED: | |  SIGNALIZED: Yes

~ INTERSECTION DATA ~

MAJOR STREET : Kendrick Street

MINOR STREET(S) : Hunting Road

INTERSECTION North 482
DIAGRAM
(Label Approaches)

@ <::| 1,593
w1

203

Peak Hour Volumes

APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 203 482 246 1,593 2,524

"K" FACTOR : 0.090 APPROACH ADT : 28,044 | ADT = TOTAL VOL/"K" FACT.

TOTAL # OF 13 # OF 4 AVERAGE # OF 3.25
ACCIDENTS : YEARS : ACCIDENTS (A): ;
. _ ( A*1,000,000)
CRASH RATE CALCULATION : 0.32 RATE = —(ADT*365)

Comments . Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST#
ST#
ST#
ST#

ST#

Jodbn O

INTERSECTION

1

REF #



Needham Police Department Records

Massoor

CRASH RATE WORKSHEET

MHD USE ONLY

CITY/TOWN : Needham COUNT DATE: 2013
DISTRICT : 6 UNSIGNALIZED : : SIGNALIZED ; Yes
_______ ~ INTERSECTION DATA ~
MAJOR STREET : Kendrick Street
MINOR STREET(S): Hunting Road
INTERSECTION North 482
DIAGRAM @ <t:| 1,593
(Label Approaches)
e oy | 1
203
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 203 482 246 1,593 2,524
"K" FACTOR: 0.090 APPROACH ADT : 28,044 | ADT = TOTAL VOLI'K” FACT.
TOTAL # OF 30 # OF 5 AVERAGE # OF 6.00
ACCIDENTS : YEARS : ACCIDENTS (A): 5
CRASH RATE CALCULATION : 0.59 RATE = (ADT* 365)

Comments . Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

Source #

ST#

ST#

ST #

ST#

ST#

Joddy U

INTERSECTION

REF #

D



Massoor

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT : 6

Needham

UNSIGNALIZED :

Yes

COUNT DATE :

2013

SIGNALIZED :

~ INTERSECTION DATA ~

]

MAJOR STREET :

MINOR STREET(S) :

Greendale Avenue

Brookline Street

INTERSECTION North 1,196
DIAGRAM @ <¢:| 0
(Label Approaches)
w oy | 1
267
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 267 1,196 93 0 1,556
"K" FACTOR: 0.090 APPROACH ADT : 17,289 | ADT = TOTAL VOLI"K" FACT.
TOTAL # OF 5 # OF 4 AVERAGE # OF 1.25
ACCIDENTS : YEARS : ACCIDENTS (A): -
. _ (A *1,000,000)
CRASH RATE CALCULATION : 0.20 RATE = — 35T 305) —

Comments :

Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST #
ST #
ST #
ST#

ST#

Joobn O

INTERSECTION

1

REF #



Needham Police Department Records

MassioT

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT : 6

Needham

UNSIGNALIZED :

Yes

COUNT DATE :

2013

SIGNALIZED :

~ INTERSECTION DATA ~

—

MAJOR STREET :

MINOR STREET(S) :

INTERSECTION
DIAGRAM
(Label Approaches)

APPROACH :
DIRECTION :

VOLUMES (AM/PM) :

Greendale Avenue

Brookline Street

North 1,196
q | &
o [3) i)
267
Peak Hour Volumes
1 2 3 4 5 Total
Entering
NB SB EB WB Vehicles
267 1,196 93 0 1,556

"K" FACTOR : 0.090 APPROACH ADT : 17,289 | ADT = TOTAL VOL/"K" FACT.
TOTAL # OF 8 # OF 5 AVERAGE # OF 1.60
ACCIDENTS . YEARS : ACCIDENTS (A): i
. B ( A*1,000,000)
CRASH RATE CALCULATION: | 0.25 RATE = ——7pTv365)

Comments :

Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6

MHD USE ONLY

Source #

ST#
ST #
ST#
ST#

ST #

Houbn O

INTERSECTION

1

REF #



MassoorT

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT : 6

Needham

UNSIGNALIZED :

Yes

COUNT DATE :

2013

SIGNALIZED :

~ INTERSECTION DATA ~

[ ]

MAJOR STREET :

MINOR STREET(S) :

INTERSECTION
DIAGRAM
{Label Approaches)

APPROACH :
DIRECTION :

VOLUMES (AM/PM) :

Greendale Avenue

Rybury Hillway

North 1,058
f| &
=)
281
Peak Hour Volumes
1 2 3 4 5 Total
Entering
NB SB EB wWB Vehicles
281 1,058 16 0 1,355

"K" FACTOR: 0.090 APPROACH ADT : ADT = TOTAL VOLI"K" FACT.
TOTAL # OF 1 # OF 4 AVERAGE # OF 0.25
ACCIDENTS : YEARS : ACCIDENTS (A): i
. _ (A*1,000,000)
CRASH RATE CALCULATION : 0.05 RATE = (ADT * 365)

Comments :

Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0,76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST#
ST #
ST#
ST #

ST#

Juubh O

INTERSECTION

1

REF #



Needham Police Department Records

Massior

CRASH RATE WORKSHEET

CITY/TOWN : COUNT DATE : 2013

[ 1]

Needham

DISTRICT : 6 UNSIGNALIZED : Yes SIGNALIZED :

~ INTERSECTION DATA ~

MAJOR STREET : Greendale Avenue

MINOR STREET(S): Rybury Hillway

INTERSECTION North 1,058
DIAGRAM @ <}Z| 0
(Label Approaches)
6 3 ﬁ
281
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 281 1,058 16 0 1,355
"K" FACTOR: 0.090 APPROACH ADT : ADT = TOTAL VOL/"K" FACT.
TOTAL # OF 0 # OF 5 AVERAGE # OF 0.00
ACCIDENTS : YEARS : ACCIDENTS (A): i
. ~ (A *1,000,000)
CRASH RATE CALCULATION : RATE = —ADT*365)

Comments : Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST#
ST#
ST#
ST#

ST#

Jubn O

INTERSECTION

1

REF #



Massbor

CRASH RATE WORKSHEET

CITY/TOWN : COUNT DATE : 2013

]

Needham

DISTRICT : 6 UNSIGNALIZED : Yes SIGNALIZED :

~ INTERSECTION DATA ~

MAJOR STREET : Greendale Avenue

MINOR STREET(S) : Bird Street

INTERSECTION North 1,070
DIAGRAM @ <}:| 0
(Label Approaches)
s [3) ﬁ
244
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 244 1,070 48 0 1,362
"K" FACTOR : 0.090 APPROACH ADT : ADT = TOTAL VOLI"K" FACT.
TOTAL # OF 3 # OF 4 AVERAGE # OF 0.75
ACCIDENTS : YEARS : ACCIDENTS (A): :
. _ (A *1,000,000)
CRASH RATE CALCULATION : 0.14 RATE = —(ADT*365)

Comments :  Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6

MHD USE ONLY

Source #

ST#
ST#
ST#
ST#

ST#

Jotbn O

INTERSECTION

D

REF #



Needham Police Department Records

Massbor

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT : 6

Needham

UNSIGNALIZED :

Yes

COUNT DATE :

2013

SIGNALIZED :

~ INTERSECTION DATA ~

L]

MAJOR STREET :

MINOR STREET(S) :

INTERSECTION
DIAGRAM
(Label Approaches)

APPROACH :
DIRECTION :

VOLUMES (AM/PM) :

Greendale Avenue

Bird Street

North 1,070
| &
w0 | 1]
244
Peak Hour Volumes
1 2 3 4 5 Total
Entering
NB SB EB WwB Vehicles
244 1,070 48 0 1,362

"K" FACTOR: 0.090 APPROACH ADT : 15,133 | ADT = TOTAL VOL/'K" FACT.
TOTAL # OF 5 # OF 5 AVERAGE # OF 1.00
ACCIDENTS : YEARS : ACCIDENTS (A ) : ;
CRASH RATE CALCULATION : 0.18 RATE = (ADT*365)

Comments :

Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST #

ST#

ST#

ST#

ST#

Joubn O

INTERSECTION

1

REF #



Massbor

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT : 6

Needham

UNSIGNALIZED :

Yes

COUNT DATE :

2013

SIGNALIZED :

~ INTERSECTION DATA ~

L]

MAJOR STREET :

MINOR STREET(S) :

Greendale Avenue

Broadmeadow Road

INTERSECTION North 996
DIAGRAM @ <E 0
(Label Approaches)
2 o= | 1
239
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 239 996 22 0 1,257
"K" FACTOR : 0.090 APPROACH ADT : 13,967 | ADT = TOTAL VOL/"K" FACT.
TOTAL # OF 5 # OF 4 AVERAGE # OF 0.50
ACCIDENTS ; YEARS : ACCIDENTS (A): *
CRASH RATE CALCULATION : 0.10 RATE = (ADT * 365)

Comments :

Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >().76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST#
ST#
ST#
ST #

ST#

Hupbn O

INTERSECTION

1

REF #



Needham Police Department Records

Massior

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT : 6

Needham

UNSIGNALIZED :

Yes

COUNT DATE :

2013

SIGNALIZED :

~ INTERSECTION DATA ~

—

MAJOR STREET :

MINOR STREET(S) :

INTERSECTION
DIAGRAM
(Label Approaches)

APPROACH :
DIRECTION :

VOLUMES (AM/PM) :

Greendale Avenue

Broadmeadow Road

North 996
| &
2 | 1
239
Peak Hour Volumes
1 2 3 4 5 Total
Entering
NB SB EB WB Vehicles
239 996 22 0 1,257

"K" FACTOR : 0.090 APPROACH ADT : 13,967 | ADT = TOTAL VOL/"K" FACT.
TOTAL # OF 3 # OF 5 AVERAGE # OF 0.60
ACCIDENTS : YEARS : ACCIDENTS (A): i
. _ (A *1,000,000)
CRASH RATE CALCULATION : 0.12 RATE = " (ADT*365)

Comments :

Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST#
ST #
ST #
ST #

ST #

Judbn O

INTERSECTION

i

REF #



MassiorT

CRASH RATE WORKSHEET

CITY/TOWN : Needham COUNT DATE : 2013
DISTRICT : 6 UNSIGNALIZED : |: SIGNALIZED : Yes
~ INTERSECTION DATA ~
MAJOR STREET : Great Plain Avenue
MINOR STREET(S): Greendale Avenue
INTERSECTION North 974
DIAGRAM @ < ; | 354
(Label Approaches)
w o=y | 1
229
Peak Hour Volumes
APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 229 974 351 354 1,908

"K" FACTOR 0.090 APPROACH ADT : ADT = TOTAL VOL/"K" FACT.
TOTAL # OF 15 # OF 4 AVERAGE # OF 3.75
ACCIDENTS : YEARS ; ACCIDENTS (A): ’
: - _(A"1,000000)
CRASH RATE CALCULATION : 0.48 RATE = (ADT * 365 )

Comments :  Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

MHD USE ONLY

Source #

ST#

ST#

ST#

ST#

ST#

Juubn O

INTERSECTION

REF #

1



Needham Police Department Records

Massbor

CRASH RATE WORKSHEET

CITY/TOWN : Needham COUNT DATE : 2013

MHD USE ONLY

UNSIGNALIZED: [ |

~ INTERSECTION DATA ~

DISTRICT : 6 SIGNALIZED : Yes

Source #

MAJOR STREET : Great Plain Avenue

MINOR STREET(S) : Greendale Avenue

INTERSECTION North 974
DIAGRAM
(Label Approaches)

<¢:| 354
0

229

!
- )

Peak Hour Volumes

APPROACH : 1 2 3 4 5 Total
Entering
DIRECTION : NB SB EB WB Vehicles
VOLUMES (AM/PM) : 229 974 351 354 1,908
"K" FACTOR: 0.090 APPROACH ADT : ADT = TOTAL VOLI"K" FACT
TOTAL # OF 21 # OF 5 AVERAGE # OF 4.20
ACCIDENTS : YEARS : ACCIDENTS (A): g

(A *1,000,000)

CRASH RATE CALCULATION : 0.54 T (ADT*365)

RATE =

Comments : Crash rate is significant if > 0.58 crashes per mev_for an unsignalized intersection

and >0.76 crashes per mev for a signalized intersection for MassDOT District 6.

ST#

ST#

ST#

ST#

ST#

Joodn O

INTERSECTION

1

REF #



SITE-SPECIFIC DEVELOPMENT TRAFFIC-VOLUME NETWORKS
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Traffic Impact Assessment

Needham, Massachusetts
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Needham, Massachusetts
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Response to Conuments - Proposed Residential Community - Needham, Massachuseits

Entering Trips
Exiting Trips

STREET
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Not To Scale Figure A-1
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Weekday Morning
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Response to Comments - Proposed Residential Community - Needlam, Massachusetts

STREET

KENDRICK
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AVENUE
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Figure A-2
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Greendale Village

Weekday Evening
Peak Hour Traffic Volumes
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mments - Proposed Residential Community - Needham, Muassachusetls

Legend:

XX Entering Trips
(%) Exiting Trips
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Response to Comments - Proposed Residential Community - Needham, Massacluisetts
Legend:

XX Entering Trips
00 Exiting Trips
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edham, Mussachusetts

Response to Comments - Proposed Residential Conununity - Ne
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Response to Comments - Proposed Residential Community - Needham, Massachusetts

Legend:

XX Entering Trips
XX) Exiting Trips

KENDRICK STREET
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GENERAL BACKGROUND TRAFFIC GROWTH
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I-95/ROUTE 128 ADD-A-LANE TRAFFIC VOLUME REDISTRIBUTION
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mments - Proposed Residential Conumunity - Needham, Massachusetts

Response to Co

KENDRICK 3\ 49 STREET

9C~—

-?I’TN_';';\V
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TRIP-GENERATION CALCULATIONS




Confidential

Institute of Transportation Engineers (ITE)
Trip Generation, 9 th Edition
Land Use Code (LUC) 220 - Apartment

Average Vehicle Trips Ends vs: Dwelling Units
Independent Variable (X): 268

AVERAGE WEEKDAY DAILY
T=6.06"*(X)+123.56
T=6.06" 268 +(123.56)
T=1747.64
T=1,748  vehicle trips

with 50% ( 874 vpd) entering and 50% (874 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC
T=049*(X)+3.73
T=049" 268 +(3.73)
T=135.05
T=135 vehicle trips

with 20% (27 vph) entering and 80% (108 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC
T=055*(X)+17.65
T=055" 268 +(17.65)
T=165.05
T=165 vehicle trips

with 65% (107 vph) entering and 35% ( 58 vph) exiting.

Vanasse & Associates, Inc.

220-UNITS 2



CAPACITY ANALYSIS WORKSHEETS

Highland Avenue at Gould Street and Kendrick Street
Kendrick Street at Hunting Road

Greendale Avenue at Brookline Street

Greendale Avenue at Rybury Hillway

Greendale Avenue at Bird Street

Greendale Avenue at Broadmeadow Road

Great Plain Avenue at Greendale Avenue

Greendale Avenue at the Project North Driveway
Greendale Avenue at the Project South Driveway



Highland Avenue at Gould Street and Kendrick Street




2013 Existing Weekday Morning Peak Hour

Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
Ay v ANt 2 MY

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations N Ah LT ) S 4 fd % &

Volume (vph) 93 840 15 314 585 246 36 187 325 163 109 23

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

Lane Width (ft) 11 11 " 11 1" 11 1" 1 " 10 11 1

Lane Util. Factor 100 095 095 100 095 095 100 100 100 095 085 100

Frt 0.997 0.956 0.850 0.977

Flt Protected 0.950 0.950 0.992 0.950 0.995

Satd. Flow (prot) 1694 3412 0 1728 3248 0 0 1807 1546 1510 1661 0

Flt Permitted 0.950 0.950 0.992 0.950 0.995

Satd. Flow (perm) 1694 3412 0 1728 3248 0 0 1807 1546 1510 1661 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 62 168 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 093 093 093 095 095 095 08 088 08 089 089 0.89

Heavy Vehicles (%) 3% 2% 0% 1% 3% 2% 0% 1% 1% 6% 2% 0%

Adj. Flow (vph) 100 903 16 331 616 259 4 212 369 183 122 26

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 100 919 0 3 875 0 0 253 369 165 166 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 110 210 1.0 210 210 210 110 110 110

Total Split (s) 150 330 320 500 250 250 320 300 300

Total Split (%) 125% 27.5% 26.7% 41.7% 208% 20.8% 26.7% 25.0% 25.0%

Maximum Green (s) 100 280 2710 450 200 200 270 250 250

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag lag Lead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None  Max None None None None None None None

Act Effct Green (s) 95 283 243 430 184 477 171 174

Actuated g/C Ratio 009 026 022 040 017 044 016 016

vic Ratio 068 1.03 086 0.66 082 048 069 062

Control Delay 731 7941 629 285 670 137 595 519

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 731 7941 629 285 670 137 595 519

LOS E E E c E B E D

Approach Delay 78.5 37.9 354 55.7

Approach LOS E D D E

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 108.3

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2013examr.syn



2013 Existing Weekday Morning Peak Hour Lanes, Volumes, Timings
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 52.3 intersection LOS: D
Intersection Capacity Utilization 77.7% ICU Level of Service D

- «J —_—
o Bl :‘. T | = _—:"-. = : - | I

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2013examr.syn



2013 Existing Weekday Morning Peak Hour Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
YA
Lane Group EBL EBT WBL WBT NBT NBR SBL S8BT
Lane Group Flow (vph) 100 A9 331 875 253 369 165 166
v/c Ratio 068 103 08 066 082 048 069 062
Control Delay 731 791 629 285 670 137 595 519
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 731 791 629 285 670 137 595 519
Queue Length 50th (ft) 71 ~392 226 247 177 9 121 114
Queue Length 95th (ft) #162 #5756 #4006 354 #318 183 194 186
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 158 892 435 1400 337 814 352 392
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 063 103 076 063 075 045 047 042
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2013examr.syn



2013 Existing Weekday Evening Peak Hour

Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
Ay ¢ ANt A ML S

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

Lane Configurations 5 b % ) if % &

Volume (vph) 52 636 27 252 621 116 30 71 384 35 232 80

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

Lane Width (ft) 1 11 11 1 11 1" 1 " 11 10 11 11

Lane Util. Factor 100 095 09 100 095 095 100 100 100 095 085 100

Frt 0.994 0.976 0.850 0.965

Fit Protected 0.950 0.950 0.986 0.950 0.995

Satd. Flow (prot) 1745 3403 0 1728 3377 0 0 1798 1546 1585 1651 0

Flt Permitted 0.950 0.950 0.986 0.950 0.995

Satd. Flow (perm) 1745 3403 0 1728 3377 0 0 1798 1546 1585 1651 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 20 77 12

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 095 095 095 088 08 08 08 087 087 089 089 089

Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 1% 1% 1% 1% 3%

Adj. Flow (vph) 55 669 28 286 706 132 34 82 MM 354 261 90

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 55 697 0 286 838 0 0 116 441 319 386 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 110 210 10 210 210 210 110 M0 110

Total Split (s) 150 310 320 480 250 250 320 320 320

Total Split (%) 125% 25.8% 26.7% 40.0% 208% 20.8% 26.7% 26.7% 26.7%

Maximum Green (s) 100 260 2710 430 200 2.0 270 270 270

Yellow Time (s) 40 4.0 4.0 4.0 40 40 4.0 4.0 40

All-Red Time (s) 1.0 1.0 10 1.0 1.0 1.0 1.0 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag lag Lead Lead 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 None Max None None None None None None None

Act Effct Green (s) 84 262 223 425 123 396 272 272

Actuated g/C Ratio 008 024 021 039 011 037 025 025

v/c Ratio 041 084 080 0.62 057 072 080 091

Control Delay 588  50.7 588 295 573 307 560 666

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 588 507 588 295 573 307 560 666

LOS E D E c E c E E

Approach Delay 51.3 37.0 36.3 61.8

Approach LOS D D D E

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 108

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2013expmr.syn



2013 Existing Weekday Evening Peak Hour

1: Hunting Rd/Gould St & Highland Ave

Lanes, Volumes, Timings
9/18/2013

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91

Intersection Signal Delay: 45.8
Intersection Capacity Utilization 72.0%
Analysis Period (min) 15

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave

Intersection LOS: D
ICU Level of Service C
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Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2013expmr.syn



2013 Existing Weekday Evening Peak Hour Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
S A
Lane Group EBL EBT WBL WBT NBT NBR SBL S8BT
Lane Group Flow (vph) 55 697 286 838 116 441 319 386
vic Ratio 041 084 080 062 057 072 080 091
Control Delay 588 507 588 295 573 307 560 666
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 588 507 588 295 573 307 560 666
Queue Length 50th (ft) 37 247 189 247 79 215 224 272
Queue Length 95th (ft) 83  #387 293 333 135 311 #409  #509
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 162 826 434 1383 334 682 398 424
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 034 084 066 061 035 065 080 091
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2013expmr.syn



2018 No-Build Weekday Morning Peak Hour w/out Improvements  Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
O S U . T B

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations L S Y b ) fd % &

Volume (vph) 100 938 16 331 625 270 38 200 344 181 116 24

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

Lane Width (ft) 1 1 1 11 1 1 " 1 ! 10 1" 1

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

Frt 0.998 0.955 0.850 0.978

Fit Protected 0.950 0.950 0.992 0.950 0.993

Satd. Flow (prot) 1694 3416 0 1728 3245 0 0 1807 1546 1510 1658 0

Flt Permitted 0.950 0.950 0.992 0.950 0.993

Satd. Flow (perm) 1694 3416 0 1728 3245 0 0 1807 1546 1510 1658 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 64 146 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.8 8.7

Peak Hour Factor 093 093 093 095 095 095 08 088 08 089 08 089

Heavy Vehicies (%) 3% 2% 0% 1% 3% 2% 0% 1% 1% 6% 2% 0%

Adj. Flow (vph) 108 1009 17 348 658 284 43 227 391 203 130 27

Shared Lane Traffic (%) 12%

Lane Group Flow (vph) 108 1026 0 348 942 0 0 270 391 179 181 0

Turn Type Prot NA Prot NA Split NA pmtov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 210 1.0 210 210 210 110 10 110

Total Split (s) 150 330 320 500 250 250 320 300 300

Total Split (%) 12.5% 27.5% 26.7% 41.7% 20.8% 20.8% 26.7% 25.0% 25.0%

Maximum Green (s) 100 280 270 450 200 200 270 250 25.0

Yellow Time (s) 4.0 4.0 40 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag lag lead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None  Max None  None None None None None None

Act Effct Green (s) 97 282 252 438 192 494 181 1841

Actuated g/C Ratio 009 025 023 040 017 045 016 016

vic Ratio 073 118 089 0.7 087 051 073 066

Control Delay 792 1305 669  30.6 723 163 620 539

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 792 1305 669  30.6 723 163 620 538

LOS E F E c E B E D

Approach Delay 125.7 40.4 39.2 57.9

Approach LOS F D D E

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 110.8

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr no imp.syn



2018 No-Build Weekday Morning Peak Hour w/out Improvements
1: Hunting Rd/Gould St & Highland Ave

Lanes, Volumes, Timings
9/18/2013

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.18

Intersection Signal Delay: 70.1
Intersection Capacity Uilization 82.9%
Analysis Period (min) 15

Intersection LOS: E
ICU Level of Service E

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave

1

Baseline

Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr no imp.syn



2018 No-Build Weekday Morning Peak Hour w/out Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
e
Lane Group EBL EBT WBL WBT NBT NBR SBL S8BT
Lane Group Flow (vph) 108 1026 348 942 270 391 179 181
v/c Ratio 073 118 089 071 087 051 073 066
Control Delay 792 1305 669 306 723 163 620 539
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 792 1305 669 306 723 163 620 539
Queue Length 50th (ft) 78 ~486 244 281 193 119 132 126
Queue Length 95th (ft) #180  #671  #435 391 #350 218 211 203
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 154 870 424 1365 328 795 343 382
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reducin 0 0 0 0 0 0 0 0
Reduced v/c Ratio 070 118 082 069 082 049 052 047
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr no imp.syn



2018 No-Build Weekday Evening Peak Hour w/out Improvements  Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
sy v A b ML A

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

Lane Configurations LT 4 S Y d ' % &

Volume (vph) 57 682 28 267 703 138 32 77 406 344 248 84

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

Lane Width (ft) 1 11 11 1 11 11 1 1 1 10 11 1"

Lane Util. Factor 100 095 095 100 095 095 100 100 100 095 09 1.00

Frt 0.994 0.975 0.850 0.966

Fit Protected 0.950 0.950 0.986 0.950 0.995

Satd. Flow (prot) 1745 3403 0 1728 3374 0 0 1798 1546 1585 1653 0

Flt Permitted 0.950 0.950 0.986 0.950 0.995

Satd. Flow (perm) 1745 3403 0 1728 3374 0 0 1798 1546 1585 1653 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 21 64 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 095 095 095 088 088 08 087 087 08 08 08 089

Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 1% 1% 1% 1% 3%

Adj. Flow (vph) 60 718 29 303 799 157 37 89 467 387 279 94

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 60 747 0 303 956 0 0 126 467 348 412 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 110 210 1.0 210 210 210 M0 M0 MO

Total Split (s) 150 310 320 480 250 250 320 320 320

Total Split (%) 125% 25.8% 26.7% 40.0% 20.8% 20.8% 26.7% 26.7% 26.7%

Maximum Green () 100 260 270 430 200 200 270 270 270

Yellow Time (s) 4.0 4.0 4.0 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag Lag Llead Llead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None  None None None None None None

Act Effct Green (s) 85 261 232 434 130 413 271 2741

Actuated g/C Ratio 008 0.24 021 040 012 038 025 025

v/c Ratio 044 092 083 0.7 059 075 089 099

Control Delay 609  59.0 611 322 582 335 665 831

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 609 590 611 322 582 335 665 831

LOS E E E c E c E F

Approach Delay 59.2 39.2 38.7 75.5

Approach LOS E D D E

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 109.6

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr no imp.syn



2018 No-Build Weekday Evening Peak Hour w/out Improvements  Lanes, Volumes, Timings
1: Hunting Rd/Gould St & Highland Ave 9/18/2013

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.99

Intersection Signal Delay: 51.9 Intersection LOS: D
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave
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Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr no imp.syn



2018 No-Build Weekday Evening Peak Hour w/out Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
Y= i B
Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 60 747 303 956 126 467 348 412
v/c Ratio 044 092 083 071 059 075 089 099
Control Delay 609 590 611 322 582 335 665 831
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 609 590 611 322 582 335 665 831
Queue Length 50th (ft) 42 279 205 302 88 245 257  ~315
Queue Length 95th (ft) 89 #438  #333 400 145 348  #468  #563
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 160 813 427 1370 329 674 392 417
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 038 092 071 070 038 069 089 099
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr no imp.syn



2018 Build Weekday Morning Peak Hour w/out Improvements Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
VO P T Y . T 4

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

Lane Configurations N M Y b q if % &

Volume (vph) 100 938 16 342 625 270 38 206 387 181 17 24

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

Lane Width (ft) 1 1" 1 1" 11 11 1 1 1 10 1 1

Lane Util. Factor 100 095 095 100 095 09 100 100 100 095 095 1.00

Frt 0.998 0.955 0.850 0.978

FIt Protected 0.950 0.950 0.992 0.950 0.993

Satd. Flow (prot) 1694 3416 0 1728 3245 0 0 1807 1546 1510 1658 0

Flt Permitted 0.950 0.950 0.992 0.950 0.993

Satd. Flow (perm) 1694 3416 0 1728 3245 0 0 1807 1546 1510 1658 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 64 146 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 093 093 093 095 095 09 08 08 08 08 089 089

Heavy Vehicles (%) 3% 2% 0% 1% 3% 2% 0% 1% 1% 6% 2% 0%

Adj. Flow (vph) 108 1009 17 360 658 284 43 234 440 203 131 27

Shared Lane Traffic (%) 12%

Lane Group Flow (vph) 108 1028 0 360 942 0 0 217 440 179 182 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 210 1.0 210 210 210 110 110 1.0

Total Split (s) 150 330 320 500 250 250 320 300 300

Total Split (%) 125% 27.5% 26.7% 41.7% 20.8% 20.8% 26.7% 25.0% 25.0%

Maximum Green (s) 100 280 270 450 200 200 270 250 250

Yellow Time (s) 4.0 4.0 4.0 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag lag Lead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None None None None None None None

Act Effct Green (s) 97 281 260 444 195 504 181 1841

Actuated g/C Ratio 009 025 023 040 017 045 016 016

vic Ratio 073 119 090 07 088 057 073 066

Control Delay 80.0 136.0 68.7 306 747 184 625 545

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 80.0 136.0 68.7 306 747 184 625 545

LOS F F E c E B E D

Approach Delay 130.7 411 40.1 58.5

Approach LOS F D D E

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 111.8

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr no imp.syn



2018 Build Weekday Morning Peak Hour w/out Improvements
1: Hunting Rd/Gould St & Highland Ave

Lanes, Volumes, Timings
9/18/2013

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.19

Intersection Signal Delay: 71.6
Intersection Capacity Utilization 83.8%
Analysis Period (min) 15

Intersection LOS: E
ICU Level of Service E

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave

I coF Bl

Baseline

Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr no imp.syn



2018 Build Weekday Morning Peak Hour w/out Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
VS o B
Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 108 1026 360 942 277 440 179 182
vic Ratio 073 119 080 071 088 057 073 066
Control Delay 800 1360 687 306 747 184 625 545
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 800 1360 687 306 747 184 625 545
Queue Length 50th (ft) 78 ~486 254 281 199 150 132 127
Queue Length 95th (ft) #180  #671 #4567 391  #363 264 21 205
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 152 860 419 1350 325 792 339 378
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 0.71 119 08 070 085 056 053 048
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr no imp.syn



2018 Build Weekday Evening Peak Hour w/out Improvements Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
ANy ¢ ANt 2L A

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

Lane Configurations 5 L T S 4 ol 5 i

Volume (vph) 57 682 28 310 703 138 32 80 429 344 253 84

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

Lane Width (ft) 1 1 11 11 1 " 1 1" 1" 10 1 1

Lane Util. Factor 100 095 095 100 095 095 100 100 100 095 085 1.00

Frt 0.994 0.975 0.850 0.966

Flt Protected 0.950 0.950 0.986 0950 0.995

Satd. Flow (prot) 1745 3403 0 1728 3374 0 0 1798 1546 1585 1663 0

Flt Permitted 0.950 0.950 0.986 0.950 0.995

Satd. Flow (perm) 1745 3403 0 1728 3374 0 0 1798 1546 1585 1653 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 2 64 !

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 095 09 095 088 08 088 08 087 08 08 08 089

Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 1% 1% 1% 1% 3%

Adj. Flow (vph) 60 718 29 352 799 157 37 92 493 387 284 94

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 60 747 0 352 956 0 0 129 493 348 M7 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 210 10 210 210 210 110 110 10

Total Split (s) 150 310 320 480 250 250 320 320 320

Total Split (%) 125% 25.8% 26.7% 40.0% 208% 20.8% 26.7% 26.7% 26.7%

Maximum Green (s) 100 260 2710 430 200 200 270 270 270

Yellow Time (s) 40 4.0 4.0 4.0 4.0 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag lag Lead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None  Max None None None None None None None

Act Effct Green (s) 85 261 257 456 133 440 271 274

Actuated g/C Ratio 008 023 023 041 012 039 024 024

v/c Ratio 045 094 089 0869 061 076 091 1.03

Control Delay 621  64.0 677 316 505 341 716 936

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 621 640 677 316 505 341 716 936

LOS E E E c E C E F

Approach Delay 63.9 413 394 83.6

Approach LOS E D D F

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 112.2

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr no imp.syn



2018 Build Weekday Evening Peak Hour w/out Improvements Lanes, Volumes, Timings
1: Hunting Rd/Gould St & Highland Ave 9/18/2013

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 55.4 Intersection LOS: E
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave
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Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr no imp.syn



2018 Build Weekday Evening Peak Hour w/out Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
R
Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 60 747 352 956 129 493 348 417
v/c Ratio 045 094 089 069 061 076 091 1.03
Control Delay 621 640 677 316 595 341 716 936
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 621 640 677 316 595 341 716 936
Queue Length 50th (ft) 42 283 247 303 9 267 262 ~338
Queue Length 95th (ft) 90 #439 #420 402 149 377  #470 #5765
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 155 792 416 1385 321 663 382 406
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 039 094 08 069 040 074 091 1.03
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr no imp.syn



2018 No-Build Weekday Morning Peak Hour w/Improvements

Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
Ay v AN b2 M

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

Lane Configurations % A N ") if % &

Volume (vph) 88 1132 20 41 600 148 47 322 474 188 72 21

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

Lane Width (ft) 1 1 1 1 1 1 1 1 1 10 1 11

Lane Util. Factor 100 095 095 100 095 09 100 100 1.00 095 0985 1.00

Frt 0.997 0.970 0.850 0.977

FIt Protected 0.950 0.950 0.994 0.950 0.984

Satd. Flow (prot) 1694 3412 0 1728 3293 0 0 1810 1546 1510 1628 0

FIt Permitted 0.950 0.950 0.994 0.950 0.984

Satd. Flow (perm) 1694 3412 0 1728 3293 0 0 1810 1546 1510 1628 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 31 69 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 87

Peak Hour Factor 093 093 093 095 095 095 08 088 08 089 08 089

Heavy Vehicles (%) 3% 2% 0% 1% 3% 2% 0% 1% 1% 6% 2% 0%

Adj. Flow (vph) 95 1217 22 43 632 156 53 366 539 21 81 24

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 95 1239 0 43 788 0 0 419 539 158 158 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 210 1.0 210 210 210 M0 110 M0

Total Split (s) 140 440 140 440 320 320 140 200 200

Total Split (%) 12.7% 40.0% 12.7% 40.0% 291% 291% 127% 18.2% 18.2%

Maximum Green (s) 90 390 90 390 2710 270 90 150 150

Yellow Time (s) 40 4.0 40 4.0 4.0 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag lag Lead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None  None None None None None None

Act Effct Green (s) 86 390 9.0 394 265 405 141 141

Actuated g/C Ratio 008 036 008 036 024 037 013 013

vic Ratio 0.7 1.01 030 0.65 095 087 081 073

Control Delay 770 835 535 311 734 440 765 635

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00

Total Delay 770 635 535 311 734 440 765 635

LOS E E D c E D E E

Approach Delay 64.5 322 56.9 70.0

Approach LOS E C E E

intersection Summary

Area Type: Other

Cycle Length: 110

Actuated Cycle Length: 108.6

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr w imp.syn



2018 No-Build Weekday Morning Peak Hour w/Improvements Lanes, Volumes, Timings
1: Hunting Rd/Gould St & Highland Ave 9/18/2013

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 55.1 Intersection LOS: E
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave
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Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr w imp.syn



2018 No-Build Weekday Morning Peak Hour w/Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
R
Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 95 1239 43 788 419 539 158 158
vic Ratio 071 101 030 065 09 08 081 073
Control Delay 770 635 535 311 734 440 765 635
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 770 635 535 311 734 440 765 635
Queue Length 50th (ft) 66  ~491 29 235 292 311 114 108
Queue Length 95th (ft) #145 #5628 66 304 #467  #493 #2222  #200
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 140 1227 143 1213 450 619 208 231
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 068 101 030 065 093 087 076 068
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr w imp.syn



2018 No-Build Weekday Evening Peak Hour w/Improvements Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
Ay TNt A A

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

Lane Configurations L &N LI ) i % &

Volume (vph) 89 796 50 228 964 134 49 67 131 301 370 125

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

Lane Width (ft) 1 1" 1 1 1 11 1 " 11 10 1" 1

Lane Util. Factor 100 095 095 100 095 09 100 100 100 085 09 100

Frt 0.991 0.982 0.850 0.964

Flt Protected 0.950 0.950 0.979 0.950 0.997

Satd. Flow (prot) 1745 3394 0 1728 3397 0 0 1788 1546 1585 16563 0

FlIt Permitted 0.950 0.950 0.979 0.950 0.997

Satd. Flow (perm) 1745 3394 0 1728 3397 0 ~ 0 1788 1546 1585 1653 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 12 151 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 095 095 095 088 08 08 08 087 087 089 089 089

Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 1% 1% 1% 1% 3%

Adj. Flow (vph) 94 838 53 259 1095 152 56 77 151 338 416 140

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 94 891 0 250 1247 0 0 133 151 304 590 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial {s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 210 1.0 210 10 110 10 110 110

Total Split (s) 14.0 470 31.0 640 160 160 31.0 560 56.0

Total Split (%) 9.3% 31.3% 20.7% 42.7% 10.7% 107% 20.7% 37.3% 37.3%

Maximum Green (s) 90 420 260 59.0 110 10 260 510 510

Yellow Time (s) 4.0 40 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag lag Llead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None None None None None None None

Act Effct Green (s) 90 420 248 578 10 408 510 510

Actuated g/C Ratio 0.06 028 017 039 007 027 034 034

v/c Ratio 090 093 090 094 101 028 05 1.03

Control Delay 1315 677 936 575 1471 72 449 98

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1315 677 936 575 1471 72 449 938

LOS F E F E F A D F

Approach Delay 738 63.7 727 75.8

Approach LOS E E E E

Intersection Summary

Area Type: Other

Cycle Length: 150
Actuated Cycle Length: 148.8

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr w imp.syn



2018 No-Build Weekday Evening Peak Hour w/lmprovements
1: Hunting_Rd/GouId St & Highland Ave

Lanes, Volumes, Timings
9/18/2013

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.03

Intersection Signal Delay: 70.1 Intersection LOS: E
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave
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Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr w imp.syn



2018 No-Build Weekday Evening Peak Hour w/Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
Y R
Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 94 8N 259 1247 133 151 304 590
v/c Ratio 090 093 090 094 101 028 056 1.03
Control Delay 1315 677 936 575 1471 72 49 98
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1315 677 936 575 1471 72 449 918
Queue Length 50th (ft) 93 448 250 606 ~135 0 255 ~644
Queue Length 95th (ft) #208  #578  #390  #692  #267 50 358  #883
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 105 961 301 1354 132 544 542 573
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 090 093 08 092 101 028 056 1.03
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr w imp.syn



2018 Build Weekday Morning Peak Hour w/improvements Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
N T U

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

Lane Configurations Y 46 N 4 ) d % &

Volume (vph) 88 1132 20 52 600 148 47 328 517 188 73 21

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

Lane Width (ft) " 11 1 1 " " 1 11 1 10 " 11

Lane Util. Factor 100 095 095 100 095 095 100 100 100 08 085 100

Frt 0.997 0.970 0.850 0.977

Fit Protected 0.950 0.950 0.994 0.950 0.984

Satd. Flow (prot) 1694 3412 0 1728 3293 0 0 1810 1546 1510 1628 0

Flt Permitted 0.950 0.950 0.994 0.950 0.984

Satd. Flow (perm) 1694 3412 0 1728 3293 0 0 1810 1546 1510 1628 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 2 31 69 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 093 093 093 095 09 095 08 08 08 08 089 089

Heavy Vehicles (%) 3% 2% 0% 1% 3% 2% 0% 1% 1% 6% 2% 0%

Adj. Flow (vph) 95 1217 22 55 632 156 53 373 588 21 82 24

Shared Lane Traffic (%) 25%

Lane Group Flow (vph) 95 1239 0 55 788 0 0 426 588 158 159 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 110 210 1.0 210 210 210 10 MO0 MO

Total Split (s) 14.0 440 140 440 320 320 140 200 200

Total Split (%) 12.7% 40.0% 12.7% 40.0% 291% 29.1% 127% 182% 18.2%

Maximum Green (s) 9.0 390 90 390 210 270 90 150 150

Yellow Time (s) 4.0 40 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 1.0

Total Lost Time (s) 5.0 5.0 5.0 50 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag Lag Lead Llead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None  None None None None None None

Act Effct Green (s) 87 390 9.0 394 268 408 141 141

Actuated g/C Ratio 008 036 008 036 025 037 013 013

vic Ratio 0.7 1.01 039 0865 096 095 081 073

Control Delay 771 643 56.3  31.2 752 554 765 640

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 771 643 563  31.2 752 554 765 640

LOS E E E C E E E E

Approach Delay 65.2 328 63.7 70.2

Approach LOS E C E E

Intersection Summary

Area Type: Other

Cycle Length: 110
Actuated Cycle Length: 108.9

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr w imp.syn



2018 Build Weekday Morning Peak Hour w/Improvements
1: Hunting Rd/Gould St & Highland Ave

Lanes, Volumes, Timings

9/18/2013

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 57.4 Intersection LOS: E
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period {min) 15

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave
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Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr w imp.syn



2018 Build Weekday Morning Peak Hour w/Improvements

Queues

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
R
Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 95 1239 55 788 426 588 158 159
v/c Ratio 0.7 101 039 065 09 095 081 073
Control Delay 771 643 563 312 752 554 765 640
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 771 643 563 312 752 554 765 640
Queue Length 50th (ft) 66  ~491 38 235 298 362 114 109
Queue Length 95th (ft) #145  #628 80 304 #4477 #5701 #222  #202
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 139 1224 142 1210 449 621 207 230
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 vic Ratio 068 101 039 065 095 095 076 069
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr w imp.syn



2018 Build Weekday Evening Peak Hour w/lmprovements

Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/18/2013
VO P T N B T 4

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

Lane Configurations % 4B 5 4+ ) 'l b &

Volume (vph) 89 796 50 271 964 134 49 70 154 301 375 125

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

Lane Width (ft) 1 1 1 1 1 11 1 1 " 10 1 1

Lane Util. Factor 100 095 09 100 095 095 100 100 100 095 085 100

Frt 0.991 0.982 0.850 0.965

Fit Protected 0.950 0.950 0.980 0.950 0.997

Satd. Flow (prot) 1745 3394 0 1728 3397 0 0 1789 1546 1585 1654 0

Flt Permitted 0.950 0.950 0.980 0.950 0.997

Satd. Flow (perm) 1745 3394 0 1728 3397 0 0 1789 1546 1585 1654 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 4 12 172 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time () 16.6 16.8 30.9 8.7

Peak Hour Factor 095 095 095 088 08 08 087 087 087 08 08 089

Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 1% 1% 1% 1% 3%

Adj. Flow {vph) 94 838 53 308 1095 152 56 80 177 338 421 140

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 94 891 0 308 1247 0 0 136 177 304 595 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 210 1.0 210 10 10 M0 10 10

Total Spilit (s) 140 470 310 64.0 160 160 31.0 560 56.0

Total Split (%) 9.3% 31.3% 207% 42.7% 107% 10.7% 207% 37.3% 37.3%

Maximum Green (s) 90 420 26.0  59.0 10 110 260 5.0 510

Yellow Time (s) 40 4.0 4.0 4.0 4.0 40 40 40 4.0

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

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 50 5.0

Lead/Lag Lead Lag Lead Lag Lag lag Lead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None  None None None None None None

Act Effct Green (s) 9.0 420 260 59.0 110 420 510 510

Actuated g/C Ratio 006 028 017 039 007 028 034 034

v/c Ratio 090 093 1.03 093 104 032 057 105

Control Delay 1335 695 119.2 557 154.1 77 454 966

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1335 695 1192 557 154.1 77 454 966

LOS F E F E F A D F

Approach Delay 75.6 68.3 71.3 79.3

Approach LOS E E E E

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 150

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr w imp.syn



2018 Build Weekday Evening Peak Hour w/lmprovements
1: Hunting Rd/Gould St & Highland Ave

Lanes, Volumes, Timings

9/18/2013

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.05

Intersection Signal Delay: 73.1 Intersection LOS: E
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave
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Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr w imp.syn



2018 Build Weekday Evening Peak Hour w/Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/18/2013
S
Lane Group EBL EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 94 891 308 1247 136 177 304 595
v/c Ratio 090 093 103 093 104 032 057 105
Control Delay 1335 695 1192 557 1541 77 454 966
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1335 695 1192 557 1541 77 454 966
Queue Length 50th (ft) 93 448  ~321 606 ~143 4 255  ~654
Queue Length 95th (ft) #208  #578  #498  #692  #273 56 358  #893
Internal Link Dist (ff) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 104 953 209 1343 131 556 538 569
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 090 093 103 093 104 032 057 1.05
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr w imp.syn



2018 Mit Build Weekday Morning Peak Hour w/out Improvements

Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/19/2013
Ay ¢ ANt ALY

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

Lane Configurations LI Y LT 3 " ol % &

Volume (vph) 100 938 16 342 625 270 38 206 387 181 117 24

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

Lane Width (ft) 1 1 1 1 1 1 1 1 11 10 1 1

Lane Util. Factor 100 09 09 100 09 09 100 100 100 095 095 100

Frt 0.998 0.955 0.850 0.978

Flt Protected 0.950 0.950 0.992 0.950 0.993

Satd. Flow (prot) 1694 3416 0 1728 3245 0 0 1807 1546 1510 1658 0

Flt Permitted 0.950 0.950 0.992 0.950 0.993

Satd. Flow {perm) 1694 3416 0 1728 3245 0 0 1807 1546 1510 1658 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 67 89 6

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 30.9 8.7

Peak Hour Factor 093 093 093 095 09 09 08 08 08 08 089 089

Heavy Vehicles (%) 3% 2% 0% 1% 3% 2% 0% 1% 1% 6% 2% 0%

Adj. Flow (vph) 108 1009 17 360 658 284 43 234 440 203 131 27

Shared Lane Traffic (%) 12%

Lane Group Flow {vph) 108 1026 0 360 942 0 0 277 440 179 182 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 110 210 1.0 210 210 210 10 110 110

Total Split (s) 16.0 370 320 530 260 260 320 250 250

Total Split (%) 13.3% 30.8% 26.7% 44.2% 217% 21.7% 267% 20.8% 20.8%

Maximum Green (s) 1.0 320 270 480 210 210 270 200 200

Yellow Time (s) 4.0 4.0 4.0 4.0 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 1.0 1.0

Total Lost Time (s) 50 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag Lag Lead Lead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None  None None None None None None

Act Effct Green (s) 104 321 260 478 200 5141 174 174

Actuated g/C Ratio 009 028 022 04 017 044 015 015

vic Ratio 072 1.08 093 068 088 060 079 072

Control Delay 780 943 757 294 767 235 720 619

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 780 943 757 204 767 235 720 619

LOS E F E C E C E E

Approach Delay 92.7 422 44.0 66.9

Approach LOS F D D E

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 115.7

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bamr no imp.syn



2018 Mit Build Weekday Morning Peak Hour w/out Improvements  Lanes, Volumes, Timings
1. Hunting Rd/Gould St & Highland Ave 9/19/2013

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.08

Intersection Signal Delay: 61.4 Intersection LOS: E
Intersection Capacity Utilization 83.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases: 1. Hunting Rd/Gould St & Highland Ave
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Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bamr no imp.syn



2018 Mit Build Weekday Morning Peak Hour w/out Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/19/2013
T 2 BV
Lane Group EBL EBT WBL WBT NBT NBR SBL S8BT
Lane Group Flow (vph) 108 1026 360 942 277 440 179 182
vic Ratio 072 108 093 068 088 060 079 072
Control Delay 780 943 757 294 767 235 720 619
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 780 943 757 294 767 235 720 619
Queue Length 50th (ft) 82 ~482 274 294 21 202 140 135
Queue Length 95th {ft) #168  #621  #457 373 #351 302 #240 217
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 161 949 404 1390 329 745 262 292
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 067 108 089 068 084 059 068 062
Intersection Summary
~ Volume exceeds capacity, queue is theorefically infinite.
Queue shown is maximum after two cycles.
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bamr no imp.syn



2018 Mit Build Weekday Evening Peak Hour w/out Improvements  Lanes, Volumes, Timings

1: Hunting Rd/Gould St & Highland Ave 9/19/2013
A sy v A b ML

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

Lane Configurations % A L S 4 if % &

Volume (vph) 57 682 28 310 703 138 32 80 429 344 253 84

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

Lane Width (ft) 11 1 11 1 1 1 1 11 " 10 1" 1

Lane Util. Factor 100 095 095 100 095 095 100 100 100 095 09 100

Frt 0.994 0.975 0.850 0.966

Flt Protected 0.950 0.950 0.986 0.950 0.995

Satd. Flow (prot) 1745 3403 0 1728 3374 0 0 1798 1546 1585 1653 0

Fit Permitted 0.950 0.950 0.986 0.950 0.995

Satd. Flow (perm) 1745 3403 0 1728 3374 0 0 1798 1546 1585 1653 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 3 21 87 12

Link Speed (mph) 30 30 30 30

Link Distance (ft) 732 738 1359 383

Travel Time (s) 16.6 16.8 309 8.7

Peak Hour Factor 095 09 095 08 08 08 08 08 08 083 089 089

Heavy Vehicles (%) 0% 2% 0% 1% 1% 0% 0% 1% 1% 1% 1% 3%

Adj. Flow (vph) 60 718 29 352 799 157 37 92 493 387 284 94

Shared Lane Traffic (%) 10%

Lane Group Flow {vph) 60 747 0 352 956 0 0 129 493 348 417 0

Turn Type Prot NA Prot NA Split NA pm+ov  Split NA

Protected Phases 5 2 1 6 4 4 1 3 3

Permitted Phases 4

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 210 1.0 210 210 210 110 110 10

Total Split (s) 150 320 31.0 480 210 210 310 360 360

Total Split (%) 12.5% 26.7% 258% 40.0% 175% 175% 25.8% 30.0% 30.0%

Maximum Green (s) 100 270 260 430 160 160 260 310 310

Yellow Time (s) 4.0 40 4.0 40 4.0 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 1.0 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lag Lead Lag Lag Lag Lead Llead Lead

Lead-Lag Optimize?

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

Recall Mode None Max None  None None None None None None

Act Effct Green (s) 86 270 254 462 130 434 305 305

Actuated g/C Ratio 007 023 022 040 011 037 026 026

v/c Ratio 047 094 093 070 064 078 084 094

Control Delay 643 646 774 336 644 358 596 722

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 643 646 774 336 644 358 596 722

LOS E E E C E D E E

Approach Delay 64.6 454 41.7 66.4

Approach LOS E D D E

Intersection Summary

Area Type: Other

Cycle Length: 120
Actuated Cycle Length: 116

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bpmr no imp.syn



2018 Mit Build Weekday Evening Peak Hour w/out Improvements

Lanes, Volumes, Timings

1. Hunting Rd/Gould St & Highland Ave 9/19/2013
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.94
Intersection Signal Delay: 53.8 Intersection LOS: D
Intersection Capacity Utilization 78.3% ICU Level of Service D
Analysis Period (min) 15
Splits and Phases:  1: Hunting Rd/Gould St & Highland Ave
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Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bpmr no imp.syn



2018 Mit Build Weekday Evening Peak Hour w/out Improvements Queues
1: Hunting Rd/Gould St & Highland Ave 9/19/2013
O
Lane Group EBL EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 60 747 352 956 129 493 48 417
vlc Ratio 047 094 093 070 064 078 084 094
Control Delay 643 646 774 336 644 358 596 722
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 643 646 774 336 644 358 596 722
Queue Length 50th (ft) 44 295 263 324 95 272 263 318
Queue Length 95th (ft) 91  #433 #4437 407 154 388  #431  #532
Internal Link Dist (ft) 652 658 1279 303
Turn Bay Length (ft)
Base Capacity (vph) 150 795 387 1357 248 641 424 451
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 040 094 091 070 052 077 082 092
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS $:\Jobs\6202\Synchro\Response to Comments\m2018bpmr no imp.syn



Kendrick Street at Hunting Road




2013 Existing Weekday Morning Peak Hour

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
Ay ¢ AN A2 M4

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

Lane Configurations 4% b T 4 i % 1

Volume (vph) 28 572 2 123 249 71 3 444 684 331 87 18

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.999 0.967 0.850 0.974

Flt Protected 0.998 0.950 0.950

Satd. Flow (prot) 0 3559 0 1787 1819 0 0 1881 1599 1728 1851 0

Flt Permitted 0.842 0.126 0.999 0.114

Satd. Flow (perm) 0 3003 0 237 1819 0 0 1879 1599 207 1851 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 12 215 10

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 53 30.9

Peak Hour Factor 071 071 071 09 09 09 092 092 092 091 091 0NN

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

Adj. Flow (vph) 39 806 3 128 259 74 3 483 743 364 96 20

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 848 0 128 333 0 0 486 743 364 116 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split () 400 400 150  55.0 350 350 300 650

Total Split (%) 20.0% 29.0% 10.9% 39.9% 254% 254% 21.7% 471%

Maximum Green (s) 350 350 100 500 300 300 250 60.0

Yellow Time (s) 40 4.0 4.0 4.0 4,0 4.0 40 40

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

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

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

Recall Mode Min Min None Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 35.1 497 497 301 1235 602 602

Actuated g/C Ratio 0.28 040 040 024 100 049 049

vic Ratio 0.99 060 045 1.06 046 089 013

Control Delay 73.7 55.0 294 104.5 1.0 678 176

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 737 550 204 104.5 10 678 178

LOS E E C F A E B

Approach Delay 737 36.5 419 56.7

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2013examr.syn



2013 Existing Weekday Morning Peak Hour
2: Hunting Rd & Kendrick St

Lanes, Volumes, Timings
9/18/2013

Lane Group 29

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt 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)

Turn Type

Protected Phases 9
Permitted Phases

Minimum Initial (s) 10.0
Minimum Split (s) 18.0
Total Split (s) 18.0
Total Split (%) 13%
Maximum Green (s) 15.0
Yellow Time (s) 20
All-Red Time (s) 1.0
Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0
Recall Mode None
Walk Time (s) 6.0
Flash Dont Walk (s) 1.0
Pedestrian Calls (#/hr) 1
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2013examr.syn



2013 Existing Weekday Morning Peak Hour
2: Hunting Rd & Kendrick St

Lanes, Volumes, Timings

A

Lane Group

EBL

9/18/2013
-y v AN A d
EBT EBR WBL WBT WBR NBL NBT NBR SBL  SBT

Approach LOS
Intersection Summary

SBR
E D D E

Area Type: Other
Cycle Length: 138

Actuated Cycle Length: 123.5

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.06

Intersection Signal Delay: 62.2
Intersection Capacity Utilization 92.6%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: D
ICU Level of Service F

2: Hunting Rd & Kendrick St
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Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2013examr.syn



2013 Existing Weekday Morning Peak Hour Queues
2: Hunting Rd & Kendrick St 9/18/2013
- v =t 2 M
Lane Group EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 848 128 333 486 743 364 116
vic Ratio 099 060 045 106 046 089 0.13
Control Delay 737 550 294 1045 10 678 176
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73.7 550 294 1045 1.0 678 176
Queue Length 50th (ft) M 61 174  ~405 0 221 42
Queue Length 95th (ft) #397  #136 326  #759 0 #6502 99
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 853 222 746 457 1599 410 907
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 099 058 045 106 046 089 013
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2013examr.syn



2013 Existing Weekday Evening Peak Hour

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
P S N . R T 4

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

Lane Configurations 4t b o8 ) i % s

Volume (vph) 20 226 0 698 540 355 3 109 9 119 335 28

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 1 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.940 0.850 0.989

Fit Protected 0.996 0.950 0.999 0.950

Satd. Flow (prot) 0 3563 0 1787 1768 0 0 1898 1599 1745 1862 0

Flt Permitted 0.571 0.483 0.536 0.569

Satd. Flow (perm) 0 2043 0 909 1768 0 0 1018 1599 1045 1862 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 32 153 3

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 30.9

Peak Hour Factor 087 087 08 091 091 091 079 079 079 084 084 084

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

Adj. Flow (vph) 23 260 0 767 593 390 4 138 115 142 399 33

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 283 0 767 983 0 0 142 115 142 432 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 15.0 120 150

Total Split (s) 250 250 500 75.0 250 250 250 50.0

Total Split (%) 17.5% 17.5% 35.0% 52.4% 175% 17.5% 17.5% 35.0%

Maximum Green (s) 200 200 450 700 200 200 200 450

Yellow Time (s) 4,0 40 40 4.0 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 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes  Yes Yes

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

Recall Mode Min Min None Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 20.2 707 707 202 1193 362 362

Actuated g/C Ratio 0.17 059 059 017 100 030 0.30

vic Ratio 0.82 088 093 083 007 039 078

Control Delay 68.3 399 380 84.4 01 391 502

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 68.3 399 380 84.4 01 391 502

LOS E D D F A D D

Approach Delay 68.3 38.8 46.7 474

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Commentsi2013expmr.syn



2013 Existing Weekday Evening Peak Hour
2: Hunting Rd & Kendrick St

Lanes, Volumes, Timings
9/18/2013

Lane Group 29

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

FlIt 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)

Turn Type

Protected Phases 9
Permitted Phases

Minimum Initial (s) 10.0
Minimum Split (s) 18.0
Total Split (s) 18.0
Total Split (%) 13%
Maximum Green (s) 15.0
Yellow Time (s) 20
All-Red Time (s) 1.0
Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 30
Recall Mode None
Walk Time (s) 6.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 1
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2013expmr.syn



2013 Existing Weekday Evening Peak Hour

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
A ey v AN b MY

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

Approach LOS E D D D

Iﬁﬁw'é “summ o 2 by 5 g '

Area Type: Other

Cycle Length: 143

Actuated Cycle Length: 119.3

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93

Intersection Signal Delay: 44.2
Intersection Capacity Utilization 88.7%
Analysis Period (min) 15

Splits and Phases:

2: Hunting Rd & Kendrick St

Intersection LOS: D
ICU Level of Service E

Baseline
LAS

Synchro 8 Report

S:\Jobs\6202\Synchro\Response to Comments\2013expmr.syn



2013 Existing Weekday Evening Peak Hour Queues
2: Hunting Rd & Kendrick St 9/18/2013
> vt
Lane Group EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 283 767 983 142 115 142 432
v/c Ratio 082 088 093 083 007 039 078
Control Delay 683 399 380 844 01 391 502
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 683 399 380 844 01 391 502
Queue Length 50th (ft) 103 336 532 99 0 79 287
Queue Length 95th (ft) #232 #1057 #1324 #2365 0 149 451
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 345 873 1061 172 1599 516 Il
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 082 08 093 083 007 028 061
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2013expmr.syn



2018 No-Build Weekday Morning Peak Hour w/out Improvements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
A N ¢ AN b AL S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations 4P % S ) i % 1s

Volume (vph) 29 629 2 141 267 75 3 472 779 348 93 19

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.967 0.850 0.974

Flt Protected 0.998 0.950 0.950

Satd. Flow (prot) 0 3563 0 1787 1819 0 0 1881 1599 1728 1851 0

Flt Permitted 0.815 0.100 0.999 0.114

Satd. Flow (perm) 0 2909 0 188 1819 0 0 1879 1599 207 1851 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 231 10

Link Speed (mph) 30 30 30 30

Link Distance {ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 30.9

Peak Hour Factor 071 071 071 09 09 09 092 092 092 091 091 09

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

Adj. Flow (vph) 41 886 3 147 278 78 3 513 847 382 102 21

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 930 0 147 356 0 0 516 847 382 123 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split (s) 400 400 150  55.0 35.0 350 300 650

Total Split (%) 29.0% 29.0% 10.9% 39.9% 254% 254% 21.7% 471%

Maximum Green (s) 350 350 100 500 300 300 250 60.0

Yellow Time (s) 4.0 4.0 4.0 4.0 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 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag lead Lead Lag lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes  Yes Yes

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

Recall Mode Min Min None Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 35.1 501 501 301 1239 603 603

Actuated g/C Ratio 0.28 040 040 024 100 049 049

v/c Ratio 113 0.72 048 113 053 094 0.4

Control Delay 113.5 66.8 301 125.9 13 756 178

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 1135 66.8 301 125.9 13 756 178

LOS F E c F A E B

Approach Delay 113.5 40.9 484 61.5

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr no imp.syn



2018 No-Build Weekday Morning Peak Hour w/out Improvements  Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

99

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
13%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018nbamr no imp.syn



2018 No-Build Weekday Morning Peak Hour w/out Improvements  Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
Ay ¢ AN b 24

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

Approach LOS F D D E

Intersection Summary

Area Type: Other

Cycle Length: 138

Actuated Cycle Length: 123.9

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.13

Intersection Signal Delay: 67.6 Intersection LOS: E
Intersection Capacity Utilization 97.9% ICU Leve! of Service F
Analysis Period (min) 15

Splits and Phases:  2: Hunting Rd & Kendrick St

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr no imp.syn



2018 No-Build Weekday Morning Peak Hour w/out Improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
- ¢ vt 2
Lane Group EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 930 147 356 516 847 382 123
vic Ratio 113 072 048 113 053 094 014
Control Delay 1135 668 301 1259 13 756 178
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1135 668 301 1259 13 756 178
Queue Length 50th (ft) ~428 7 190  ~453 0 238 45
Queue Length 95th (ft) #474 #1199 352 #820 0 #541 105
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 825 205 743 456 1599 408 905
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 113 072 048 113 053 094 014
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr no imp.syn



2018 No-Build Weekday Evening Peak Hour w/out Improvements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
Ay ANt AL S

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

Lane Configurations i N % 1 ) if % S

Volume (vph) 21 245 0 790 593 373 3 119 114 125 358 29

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 " 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.942 0.850 0.989

Flt Protected 0.996 0.950 0.999 0.950

Satd. Flow (prot) 0 3563 0 1787 1772 0 0 1898 1599 1745 1862 0

Flt Permitted 0.565 0.452 0.535 0.538

Satd. Flow (perm) 0 2021 0 850 1772 0 0 1016 1599 988 1862 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) K 153 3

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 53 309

Peak Hour Factor 087 087 087 091 091 091 079 079 079 084 084 084

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

Adj. Flow (vph) 24 282 0 868 652 410 4 151 144 149 426 35

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 306 0 868 1062 0 0 155 144 149 461 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split (s) 250 250 500 75.0 250 250 250 500

Total Split (%) 17.5% 17.5% 35.0% 52.4% 175% 17.5% 17.5% 35.0%

Maximum Green (s) 200 200 450 70.0 200 200 200 450

Yellow Time (s) 4.0 4.0 40 40 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 1.0

Total Lost Time (s) 50 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes  Yes Yes

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

Recall Mode Min Min None Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 20.2 707 707 202 1200 359 359

Actuated g/C Ratio 0.17 059 059 017 100 030 030

v/c Ratio 0.90 1.02  1.01 091 009 041 082

Control Delay 79.2 653 543 98.9 01 398 530

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 79.2 653 543 98.9 01 398 530

LOS E E D F A D D

Approach Delay 79.2 59.2 51.3 49.8

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr no imp.syn



2018 No-Build Weekday Evening Peak Hour w/out Improvements  Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

29

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
13%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr no imp.syn



2018 No-Build Weekday Evening Peak Hour w/out Improvements  Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
A ey ¢ ANt 2 ML S

Lane Group EBL _EBT EBR WBL WBT }__ SBL  SBT  SBR

Approach LOS E E D D

[n :.-.-‘.._w;- ,._Is i_ _. -- i y Y I 7 I. = . T T - .< '\-.:__ :.i el =

Area Type: Other

Cycle Length: 143

Actuated Cycle Length: 120

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02

Intersection Signal Delay: 58.6 Intersection LOS: E
Intersection Capacity Utilization 94.4% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  2: Hunting Rd & Kendrick St

RN <=l WL U
Szas— s bl SIS==

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr no imp.syn



2018 No-Build Weekday Evening Peak Hour w/out Improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
R
Lane Group EBT WBL WBT NBT NBR SBL SBT
Lane Group Flow (vph) 306 868 1062 155 144 149 461
vi/c Ratio 090 102 101 091 003 041 082
Control Delay 792 653 543 989 01 398 530
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 792 653 543 989 01 398. 530
Queue Length 50th (ft) 114 437 653 110 0 84 313
Queue Length 95th (ft) #259 #1129 #1482  #260 0 155 487
Internal Link Dist (ft) 397 325 162 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 339 855 1056 171 1599 501 706
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 090 102 101 091 009 030 065
[ntersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr no imp.syn



2018 Build Weekday Morning Peak Hour w/out Improvements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
A ey v ANt ALY

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations o S % 1 ") if % 1

Volume (vph) 29 629 2 149 267 75 3 521 811 348 105 19

Ideal Flow (vphpl) 1000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 1 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 095 095 09 100 100 100 100 100 100 1.00 100 1.00

Frt 0.967 0.850 0.977

Flt Protected 0.998 0.950 0.950

Satd. Flow (prot) 0 3563 0 1787 1819 0 0 1881 1599 1728 1856 0

Flt Permitted 0.815 0.100 0.999 0.114

Satd. Flow (perm) 0 2909 0 188 1819 0 0 1879 1599 207 1856 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 218 8

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 53 30.9

Peak Hour Factor 071 071 071 09 09 096 092 092 092 091 091 091

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

Adj. Flow (vph) 41 886 3 155 278 78 3 566 882 382 115 21

Shared Lane Traffic (%)

Lane Group Flow {(vph) 0 930 0 155 356 0 0 569 882 382 136 0

Turn Type Perm NA pm+pt NA Perm NA  Free pmi+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 10.0 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split (s) 400 400 150 550 350 350 300 650

Total Split (%) 29.0% 29.0% 10.9% 39.9% 254% 25.4% 21.7% 47.1%

Maximum Green (s) 350 350 100 500 300 300 250 60.0

Yellow Time (s) 40 40 40 40 40 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

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes  Yes Yes

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

Recall Mode Min Min None Min None None None  None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 351 50.2  50.2 301 1240 602 602

Actuated g/C Ratio 0.28 040 040 024 100 049 049

v/c Ratio 113 076 048 125 055 094 015

Control Delay 114.0 69.8 301 168.7 14 758 184

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 114.0 69.8 301 168.7 14 758 184

LOS F E c F A E B

Approach Delay 114.0 422 67.0 60.7

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr no imp.syn



2018 Build Weekday Morning Peak Hour w/out Improvements Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

29

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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. Fiow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
13%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018bamr no imp.syn



2018 Build Weekday Morning Peak Hour w/out Improvements Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/12013
N e T U S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Approach LOS F D E E

Intersection Summary.

Area Type: Other

Cycle Length: 138

Actuated Cycle Length: 124

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.25

Intersection Signal Delay; 75.1 Intersection LOS: E
Intersection Capacity Utilization 100.4% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:  2: Hunting Rd & Kendrick St

o+
£ g2 A.iqg
5§_ = g i "_l ..-r Tkl gl 'I
1
Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr no imp.syn



2018 Build Weekday Morning Peak Hour w/out Improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
- ¢ b s
Lane Group EBT WBL WBT NBT NBR SBL S8BT
Lane Group Flow (vph) 930 165 356 569 882 382 136
v/c Ratio 113 076 048 125 055 094 015
Control Delay 1140 698 301 1687 14 758 184
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1140 698 301 1687 14 758 184
Queue Length 50th (ft) ~428 75 190 ~539 0 238 52
Queue Length 95th (ft) #474  #218 352 #925 0 #541 17
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 824 205 742 456 1599 408 906
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 113 076 048 125 055 094 015
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr no imp.syn



2018 Build Weekday Evening Peak Hour w/out Improvements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
Ay ¢ At S

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

Lane Configurations 4b % s ) d % oS

Volume (vph) 21 245 0 822 593 373 3 145 131 125 406 29

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 1 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Ufil. Factor 095 095 095 100 100 100 100 100 100 100 100 100

Frt 0.942 0.850 0.990

Flt Protected 0.996 0.950 0.999 0.950

Satd. Flow (prot) 0 3563 0 1787 1772 0 0 1898 1599 1745 1864 0

Flt Permitted 0.561 0.445 0.532 0.454

Satd. Flow (perm) 0 2007 0 837 1772 0 0 1011 1599 834 1864 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 31 153 3

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 30.9

Peak Hour Factor 087 087 087 091 091 091 079 079 079 084 084 084

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

Adj. Flow (vph) 24 282 0 903 652 410 4 184 166 149 483 35

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 306 0 903 1062 0 0 188 166 149 518 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split (s) 250 250 500 75.0 250 250 250 50.0

Total Split (%) 175% 17.5% 35.0% 524% 175% 17.5% 175% 35.0%

Maximum Green (s) 200 200 450 700 200 200 200 450

Yellow Time (s) 4.0 40 40 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 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes  Yes Yes

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

Recall Mode Min Min None Min None  None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 20.2 706 706 202 1234 393 393

Actuated g/C Ratio 0.18 057 057 016 100 032 032

v/c Ratio 0.93 109 1.03 114 010 040 087

Control Delay 87.4 90.7 642 160.1 01 400 561

Queue Delay 0.0 0.0 0.0 0.0 00 0.0 0.0

Total Delay 874 907 64.2 160.1 01 400 5641

LOS F F E F A D E

Approach Delay 874 76.3 85.1 525

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr no imp.syn



2018 Build Weekday Evening Peak Hour w/out Improvements Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

29

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

Lead-Lag Optimize?
Vehicle Extension (s)
Recalt 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

10.0
18.0
18.0
13%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018bpmr no imp.syn



2018 Build Weekday Evening Peak Hour w/out Improvements Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
e N . I T 4

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

Approach LOS F E F D

Intersection Summary

Area Type: Other

Cycle Length: 143

Actuated Cycle Length: 123.4

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.14

Intersection Signal Delay: 73.5 Intersection LOS: E
Intersection Capacity Utilization 109.5% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases: ~ 2: Hunting Rd & Kendrick St

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr no imp.syn



2018 Build Weekday Evening Peak Hour w/out Improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
> =t
Lane Group EBT WBL WBT NBT NBR  SBL  SBT
Lane Group Flow (vph) 306 903 1062 188 166 149 518
vic Ratio 093 109 103 114 010 040 0.87
Control Delay 874 907 642 1601 01 400 561
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 874 907 642 160. 01 400 561
Queue Length 50th (ft) 124 ~636 ~864 ~168 0 84 367
Queue Length 95th (ft) #260 #1205 #1482 #328 0 155  #589
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 328 828 1027 165 1599 455 687
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 093 109 103 114 010 033 075
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr no imp.syn



2018 No-Build Weekday Morning Peak Hour w/improvements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
A ey v ANt A

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

Lane Configurations Fo g 8 % 1 ) [l % S

Volume (vph) 49 503 2 92 233 58 3 682 513 90 58 2

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 " 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.999 0.970 0.850 0.995

Fit Protected 0.996 0.950 0.950

Satd. Flow (prot) 0 3547 0 1787 1825 0 0 1881 1599 1728 1890 0

Flt Permitted 0.765 0.173 0.999 0.064

Satd. Flow (perm) 0 2725 0 325 1825 0 0 1879 1599 116 1890 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 145 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 30.9

Peak Hour Factor 071 071 071 09 09 096 092 092 092 091 091 091

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

Adj. Flow (vph) 69 708 3 96 243 60 3 741 558 99 64 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 780 0 96 303 0 0 744 558 99 66 0

Turn Type Perm NA pm-+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split (s) 460  46.0 120 580 62.0 620 120 740

Total Split (%) 30.7% 30.7% 8.0% 38.7% 41.3% 41.3% 8.0% 49.3%

Maximum Green (s) 410 M40 70 530 570 570 70 690

Yellow Time (s) 4.0 4.0 40 4.0 4.0 40 40 40

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

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

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

Recall Mode Min Min None Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 41.1 532 532 572 1360 692 692

Actuated g/C Ratio 0.30 039 039 042 100 051 051

v/c Ratio 0.95 048 042 094 035 070 007

Control Delay 67.3 487 325 59.1 06 717 185

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 67.3 487 325 59.1 06 717 185

LOS E D C E A E B

Approach Delay 67.3 36.4 34.0 50.4

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr w imp.syn



2018 No-Build Weekday Morning Peak Hour w/Improvements Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

29

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
12%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018nbamr w imp.syn



2018 No-Build Weekday Morning Peak Hour w/lmprovements Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
N T U Y I e

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

Approach LOS E D C D

Intersection Summary

Area Type: Other

Cycle Length: 150

Actuated Cycle Length: 136

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.95

Intersection Signal Delay: 45.2 Intersection LOS: D
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  2: Hunting Rd & Kendrick St
o=
S g2
b8 s =
.

46s e W |

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr w imp.syn



2018 No-Build Weekday Morning Peak Hour w/Improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
- v =t
Lane Group EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 780 96 303 744 558 99 66
v/c Ratio 005 048 042 094 035 070 0.07
Control Delay 673 487 325 591 06 717 185
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.3 487 325 591 06 717 185
Queue Length 50th (ft) 339 52 178 590 0 42 27
Queue Length 95th (ft) 370 M1 321 #1056 0 #52 67
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 824 202 719 790 1599 142 962
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 095 048 042 094 035 070 0.07
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbamr w imp.syn



2018 No-Build Weekday Evening Peak Hour w/lmprovements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
N e T U B N A

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

Lane Configurations N % S ") i % S

Volume (vph) 1 102 0 181 462 104 1 112 67 27 M7 29

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 11 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 095 095 09 100 100 400 100 100 100 100 100 100

Frt 0.973 0.850 0.994

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 3575 0 1787 1830 0 0 1900 1599 1745 1871 0

Flt Permitted 0.681 0.677 0.768 0.616

Satd. Flow (perm) 0 2434 0 1274 1830 0 0 1459 1599 1131 1871 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 145 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 30.9

Peak Hour Factor 087 087 087 091 091 091 079 079 079 084 084 084

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

Adj. Flow (vph) 1 17 0 199 508 114 1 142 85 32 854 35

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 118 0 199 622 0 0 143 85 32 889 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial () 7.0 7.0 70 100 10.0 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split (s) 350 350 180 530 67.0 670 120 790

Total Split (%) 23.3% 23.3% 120% 35.3% 44.7% 44.7% 8.0% 527%

Maximum Green (s) 300 300 130 480 620 620 70 740

Yellow Time (s) 4.0 4.0 40 4.0 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

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

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

Recall Mode Min Min None Min None  None None  None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.7 485 485 387 1302 682 682

Actuated g/C Ratio 0.08 037 037 030 100 052 052

vic Ratio 0.59 033 09 033 005 004 091

Control Delay 721 354 579 48.6 01 167 424

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 721 354 579 48.6 01 167 424

LOS E D E D A B D

Approach Delay 7241 52.4 30.5 415

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr w imp.syn



2018 No-Build Weekday Evening Peak Hour w/Improvements Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

29

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
12%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr w imp.syn



2018 No-Build Weekday Evening Peak Hour w/lImprovements

2: HuntingBd & Kendrick St

Lanes, Volumes, Timings
9/18/2013

A - N ¥

Lane Group EBL  EBT

~ LN A2 S

EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Approach LOS E
Intersection Summary

D c D

Area Type: Other
Cycle Length: 150

Actuated Cycle Length: 130.2

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.91

Intersection Signal Delay: 46.3
Intersection Capacity Utilization 78.5%

Analysis Period (min) 15

Splits and Phases:

2: Hunting Rd & Kendrick St

Intersection LOS: D
ICU Level of Service D

7 g2

ks

535

NS i g et W b7 |

#
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i _‘ TR i = )| Jg:iﬁ

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr w imp.syn



2018 No-Build Weekday Evening Peak Hour w/improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
R
Lane Group EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 118 199 622 143 85 32 889
vic Ratio 059 033 091 033 005 004 0091
Control Delay 721 354 579 486 01 167 424
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 724 354 579 486 01 167 424
Queue Length 50th (ft) 52 120 497 118 0 12 610
Queue Length 95th (ft) 92 227 #920 179 0 34 #1012
internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 566 603 686 711 1599 732 1074
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 021 033 091 020 005 004 083
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018nbpmr w imp.syn



2018 Build Weekday Morning Peak Hour w/lmprovements Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
PO S U R I

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

Lane Configurations iy S % P 4 o % S

Volume (vph) 49 503 2 100 233 58 3 731 545 90 70 2

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 1 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 095 09 095 100 100 100 100 100 100 100 100 1.00

Frt 0.999 0.970 0.850 0.996

Fit Protected 0.996 0.950 0.950

Satd. Flow (prot) 0 3547 0 1787 1825 0 0 1881 1599 1728 1892 0

Flt Permitted 0.765 0.173 0.999 0.064

Satd. Flow (perm) 0 2725 0 325 1825 0 0 1879 1599 116 1892 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 9 145 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 309

Peak Hour Factor 071 071 071 09 09 08 092 092 082 091 091 09

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

Adj. Flow (vph) 69 708 3 104 243 60 3 795 592 99 77 2

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 780 0 104 303 0 0 798 592 99 79 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum [nitial (s) 7.0 7.0 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 150

Total Split (s) 460  46.0 120 580 620 620 120 740

Total Split (%) 30.7% 30.7% 8.0% 38.7% 413% 41.3% 8.0% 49.3%

Maximum Green (s) 410 410 70 530 570 570 70 690

Yellow Time (s) 4.0 4.0 4.0 4.0 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 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

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

Recall Mode Min Min None Min None  None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) M1 532 532 572 1360 692 69.2

Actuated g/C Ratio 0.30 039 039 042 100 051 051

vi/c Ratio 0.95 051 042 101 037 070 008

Control Delay 67.3 51.0 325 739 07 717 186

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 67.3 51.0 325 73.9 07 717 186

LOS E D c E A E B

Approach Delay 67.3 37.3 42.7 48.1

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Commentsi2018bamr w imp.syn



2018 Build Weekday Morning Peak Hour w/Improvements Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

29

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width {ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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 (%)
Ad. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (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 ¢/C Ratio
vic Ratio

Control Delay
Queue Delay

Total Delay

LOS

Approach Delay

10.0
18.0
18.0
12%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018bamr w imp.syn



2018 Build Weekday Morning Peak Hour w/Improvements Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/18/2013
N e U U R N

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

Approach LOS E D D D

Intersection Summary

Area Type: Other

Cycle Length; 150

Actuated Cycle Length: 136

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 49.2 Intersection LOS: D
Intersection Capacity Utilization 94.8% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:  2: Hunting Rd & Kendrick St

o ¥ oi Ahos
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Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr w imp.syn



2018 Build Weekday Morning Peak Hour w/Improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
- v v bt 2
Lane Group EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 780 104 303 798 592 99 79
v/c Ratio 095 051 042 101 037 070 0.08
Control Delay 673 510 325 739 07 717 186
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 673 510 325 739 07 7.7 1886
Queue Length 50th (ft) 339 56 178 665 0 42 32
Queue Length 95th (ft) 370 119 321 #1171 0 #52 77
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 824 202 719 790 1599 142 963
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 095 051 042 101 037 070 0.08
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\2018bamr w imp.syn



2018 Build Weekday Evening Peak Hour w/lmprovements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9118/2013
PO VR S T N B R T 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT  SBR

Lane Configurations 4% % P ) i ] S

Volume (vph) 1 102 0 213 462 104 1 138 84 27 765 29

Ideal Flow (vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 12 12 12 1 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

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

Frt 0.973 0.850 0.994

Fit Protected 0.950 0.950

Satd. Flow (prot) 0 3575 0 1787 1830 0 0 1900 1599 1745 1871 0

Flt Permitted 0.682 0.677 0.784 0.578

Satd. Flow (perm) 0 2438 0 1274 1830 0 0 1490 1599 1062 1871 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 8 145 2

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 30.9

Peak Hour Factor 087 087 087 091 091 091 079 079 079 084 084 084

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

Adj. Flow (vph) 1 17 0 234 508 114 1 175 106 32 911 35

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 118 0 234 622 0 0 176 106 32 946 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial () 7.0 70 70 100 100 100 70 100

Minimum Split (s) 120 120 120 150 150 150 120 15.0

Total Split (s) 350 350 180  53.0 67.0 670 120 790

Total Split (%) 23.3% 23.3% 12.0% 35.3% A4.7% 44.7% 8.0% 52.7%

Maximum Green (s) 300 300 130 480 620 620 70 740

Yellow Time (s) 4.0 4.0 40 4.0 40 40 4.0 4.0

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

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lead Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes  Yes Yes

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

Recall Mode Min Min None Min None  None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 10.8 482 482 453 1360 742 742

Actuated g/C Ratio 0.08 035 035 033 100 055 055

v/c Ratio 0.61 041 095 035 007 004 093

Control Delay 75.0 387 680 459 0.1 167 445

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 00

Total Delay 75.0 387 680 45.9 01 167 445

LOS E D E D A B D

Approach Delay 75.0 60.0 28.7 43.6

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\2018bpmr w imp.syn



2018 Build Weekday Evening Peak Hour w/lmprovements Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/18/2013

Lane Group

29

Lane Configurations
Volume (vph)

ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
12%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\2018bpmr w imp.syn



2018 Build Weekday Evening Peak Hour w/lmprovements

2: Hunting Rd & Kendrick St

Lanes, Volumes, Timings
9/18/2013

A N ¥

Lane Group EBL EBT

NBL

13\&4’

EBR _WBL WBT WBR NBT NBR _ SBL SBT SBR

Approach LOS E

Intersection Summary

E C D

Area Type: Other
Cycle Length: 150

Actuated Cycle Length: 136

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.95

Intersection Signal Delay: 49.6
Intersection Capacity Utilization 81.0%

Analysis Period (min) 15

Splits and Phases:

2: Hunting Rd & Kendrick St

Intersection LOS: D
ICU Level of Service D

ks

| HNiss |

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Commentsi2018bpmr w imp.syn



2018 Build Weekday Evening Peak Hour w/Improvements Queues
2: Hunting Rd & Kendrick St 9/18/2013
A
Lane Group EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 118 234 622 176 106 32 946
v/c Ratio 061 041 095 035 007 004 093
Control Delay 750 387 680 459 0.1 167 445
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 750 387 680 459 0.1 167 445
Queue Length 50th (ft) 52 146 503 146 0 12 689
Queue Length 95th (ft) 92 265  #920 208 0 34 #1122
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 539 573 653 735 1599 724 1021
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 022 041 095 024 007 004 093
Intersection Summary
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Baseline Synchro 8 Report
LAS $:\Jobs\6202\Synchro\Response to Comments\2018bpmr w imp.syn



2018 Mit Build Weekday Morning Peak Hour w/out Improvements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/19/2013
Ay ¢ AN ALY

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

Lane Configurations 4t % s 4 if % S

Volume (vph) 29 629 2 149 267 75 3 521 811 348 105 19

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

Lane Width (ft) 12 12 12 12 12 12 12 12 12 " 12 12

Storage Length (ft) 0 0 0 110 0 110 130 0

Storage Lanes 0 0 1 0 0 1 1 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 095 09 09 100 100 100 100 100 100 100 100 1.00

Frt 0.967 0.850 0.977

Fit Protected 0.998 0.950 0.950

Satd. Flow (prot) 0 3563 0 1787 1819 0 0 1881 1599 1728 1856 0

Flt Permitted 0.915 0.090 0.999 0.085

Satd. Flow (perm) 0 3266 0 169 1819 0 0 1879 1599 155 1856 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 10 201 8

Link Speed (mph) 30 30 30 30

Link Distance (ft) 477 405 232 1359

Travel Time (s) 10.8 9.2 5.3 30.9

Peak Hour Factor 071 071 071 09 09 09 092 092 092 091 091 09

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

Adj. Flow (vph) 41 886 3 155 278 78 3 566 882 382 115 21

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 930 0 155 356 0 0 569 882 382 136 0

Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA

Protected Phases 6 5 2 8 7 4

Permitted Phases 6 2 8 Free 4

Minimum Initial (s) 7.0 7.0 70 100 10.0 100 70 100

Minimum Split (s) 120 120 120 15.0 150 15.0 120 150

Total Split (s) 440 440 140 580 470 470 270 740

Total Split (%) 29.3% 29.3% 9.3% 38.7% 31.3% 31.3% 18.0% 49.3%

Maximum Green (s) 39.0 390 90 530 420 420 220 690

Yellow Time (s) 40 40 40 4.0 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 1.0

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lead/Lag Lag Lag Lead 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

Recall Mode Min Min None Min None None None None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 39.1 532 532 421 1360 692 692

Actuated g/C Ratio 0.29 039 039 031 100 051 051

v/c Ratio 0.99 090 050 098 055 114 014

Control Delay 75.3 774 343 78.9 14 1315 182

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 75.3 774 343 78.9 14 1315 182

LOS E E c E A F B

Approach Delay 75.3 474 31.8 101.8

Baseline Synchro 8 Report

LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bamr no imp.syn



2018 Mit Build Weekday Morning Peak Hour w/out Improvements  Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/19/2013

Lane Group

89

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
12%
15.0

20

1.0

3.0
None
6.0
1.0

Baseline
LAS

Synchro 8 Report
$:\Jobs\6202\Synchro\Response to Comments\m2018bamr no imp.syn



2018 Mit Build Weekday Morning Peak Hour w/out Improvements

2: Hunting Rd & Kendrick St

Lanes, Volumes, Timings
9/19/2013

S TR

Lane Group EBL  EBT

EBR __WBL WBT _WBR

t ~» 4 4

NBT NBR SBL SBT SBR

Approach LOS E
Intersection Summary

D

Cc F

Area Type: Other
Cycle Length: 150

Actuated Cycle Length: 136

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.14

Intersection Signal Delay: 56.6
Intersection Capacity Utilization 100.4%
Analysis Period {min) 15

Splits and Phases:

2: Hunting Rd & Kendrick St

Intersection LOS: E
ICU Level of Service G

o—
;g2

khyo

[Bs

[ Wss |

Baseline
LAS

Synchro 8 Report

S:\Jobs\6202\Synchro\Response to Comments\m2018bamr no imp.syn



2018 Mit Build Weekday Morning Peak Hour w/out Improvements Queues

2: Hunting Rd & Kendrick St 9/19/2013
- vt 2 >
Lane Group EBT WBL WBT NBT NBR SBL S8BT
Lane Group Flow {vph) 930 155 356 569 882 382 136
v/c Ratio 099 09 050 098 055 114 014
Control Delay 753 774 343 789 14 1315 182
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 73 774 343 789 14 1315 182
Queue Length 50th (ft) 413 86 217 476 0 ~325 55
Queue Length 95th (ft) 438  #264 384  #873 0 #643 119
internal Link Dist () 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 939 173 "7 581 1599 334 948
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 099 090 050 098 055 114 014
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.

Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bamr no imp.syn



2018 Mit Build Weekday Evening Peak Hour w/out Improvements

Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St 9/19/2013
Y= T L N N RV S R 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations i N % S ) if % P
Volume (vph) 21 245 0 822 593 373 3 145 131 125 406 29
Ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 12 12 12 1" 12 12
Storage Length (ft) 0 0 0 110 0 110 130 0
Storage Lanes 0 0 1 0 0 1 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 095 095 09 100 100 100 100 100 100 100 100 1.00
Frt 0.942 0.850 0.990
Flt Protected 0.996 0.950 0.999 0.950
Satd. Flow (prot) 0 3563 0 1787 1772 0 0 1898 1599 1745 1864 0
Fit Permitted 0.658 0.351 0.728 0.364
Satd. Flow (perm) 0 2354 0 660 1772 0 0 1383 1599 669 1864 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 35 153 2
Link Speed (mph) 30 30 30 30
Link Distance (ft) 477 405 232 1359
Travel Time (s) 10.8 9.2 5.3 30.9
Peak Hour Factor 087 087 08 091 091 091 079 079 079 084 084 084
Heavy Vehicles (%) 0% 1% 0% 1% 1% 1% 0% 0% 1% 0% 1% 0%
Adj. Flow (vph) 24 282 0 903 652 410 4 184 166 149 483 35
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 306 0 903 1062 0 0 188 166 149 518 0
Turn Type Perm NA pm+pt NA Perm NA  Free pm+pt NA
Protected Phases 6 5 2 8 7 4
Permitted Phases 6 2 8 Free 4
Minimum Initial (s) 7.0 7.0 70 100 100 100 70 100
Minimum Split (s) 120 120 120 150 150 150 120 150
Total Split (s) 28.0 280 550 830 290 290 130 420
Total Split (%) 19.6% 19.6% 38.5% 58.0% 20.3% 20.3% 9.1% 29.4%
Maximum Green (s) 230 23.0 500 78.0 240 240 80 370
Yellow Time (s) 4,0 4.0 4.0 4.0 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 1.0
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lead/Lag Lag Lag Lead Lag Lag Lead
Lead-Lag Optimize?
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Min Min None Min None None None  None
Walk Time (s)
Fiash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 231 783 783 241 1280 371 374
Actuated g/C Ratio 0.18 061 061 019 100 029 029
v/c Ratio 0.73 1.08  0.98 073 010 058 096
Control Delay 61.6 788 467 67.5 01 478 7641
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 61.6 788 467 67.5 01 478 7641
LOS E E D E A D E
Approach Delay 61.6 61.4 359 69.8
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bpmr no imp.syn



2018 Mit Build Weekday Evening Peak Hour w/out Improvements  Lanes, Volumes, Timings
2: Hunting Rd & Kendrick St 9/19/2013

Lane Group

29

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Lane Width (ft)
Storage Length (ft)
Storage Lanes
Taper Length (ft)
Lane Util. Factor

Frt

Flt 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)
Turn Type
Protected Phases
Permitted Phases
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

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

10.0
18.0
18.0
13%
15.0

20

1.0

3.0
None
6.0
11.0

Baseline
LAS

Synchro 8 Report
S:\Jobs\6202\Synchro\Response to Comments\m2018bpmr no imp.syn



2018 Mit Build Weekday Evening Peak Hour w/out Improvements  Lanes, Volumes, Timings

2: Hunting Rd & Kendrick St

9/19/2013

A ey ¢ AN 24
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS E E D E
Intersection Summary
Area Type: Other

Cycle Length: 143

Actuated Cycle Length: 129

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.08

Intersection Signal Delay: 60.4
Intersection Capacity Utilization 109.5%
Analysis Period {min) 15

Splits and Phases:  2: Hunting Rd & Kendrick St

Intersection LOS: E
ICU Level of Service H

¢ @2 'Bso :
[B3s I | : |
(ﬂS "'"bE 193
T ] J — = .I = i
Baseline Synchro 8 Report
LAS $:\Jobs\6202\Synchro\Response to Comments\m2018bpmr no imp.syn



2018 Mit Build Weekday Evening Peak Hour w/out Improvements

Queues

2: Hunting Rd & Kendrick St 9/19/2013
- v~ t 2 >
Lane Group EBT WBL WBT NBT NBR SBL  SBT
Lane Group Flow (vph) 306 903 1062 188 166 149 518
vic Ratio 073 108 098 073 010 058 0.9
Control Delay 616 788 467 675 01 478 7641
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 616 788 467 675 01 478 761
Queue Length 50th (ft) 123  ~666 726 144 0 93 407
Queue Length 95th (ft) #210 #1177 #1383  #240 0 168  #694
Internal Link Dist (ft) 397 325 152 1279
Turn Bay Length (ft) 110 130
Base Capacity (vph) 421 838 1088 258 1599 259 538
Starvation Cap Reductn 0 0 0 0 0 0 0
Spiflback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 073 108 098 073 010 058 096
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.
Baseline Synchro 8 Report
LAS S:\Jobs\6202\Synchro\Response to Comments\m2018bpmr no imp.syn





