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INTRODUCTION

Ron Miiller & Associates (RMA) has conducted this Traffic Impact and Access Study for the
proposed 40B condominium development to be located on an existing subdivision street
constructed off Ward Street in Hingham, Massachusetts. This subdivision street will be named
Viking Lane as part of this proposal. As proposed, the development includes construction of 10
new buildings on the site containing a total of 36 condominium units. Site access is proposed
onto Ward Street via Viking Lane. The site location with respect to the surrounding streets is
shown on Figure 1.

This report has been prepared to assess the safety of the Viking Lane intersection with Ward
Street, estimate the increase in traffic as a result of site development, evaluate the impacts of this
traffic on the adjacent streets and nearby intersections, and provide recommendations on access
to the site. As this report shows, the development is expected to add at most 17 to 20 additional
peak hour vehicles to Ward Street to the north of the site. These increases represent
approximately one additional vehicle every three minutes, on average. Negligible volume
increases are expected on Ward Street to the south of the site.

The Viking Lane intersection with Ward Street will operate at desirable levels of service during
the peak hours with little impact to traffic flow along Ward Street. The Ward Street and French
Street approaches to High Street are projected to operate with long delays by 2023, with or
without the proposed development traffic. It is recommended that the Town of Hingham
consider installation of all-way STOP control at this intersection.
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Figure 1
Site Location Map
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Ample sight distances exist at the proposed Viking Lane intersection to allow safe operation. It
is recommended that any proposed landscaping or signs in the vicinity of the site driveway be
kept low, or set back sufficiently so as not to impede the available sight distances. It is also
recommended that a sidewalk be constructed along Viking Lane connecting the existing
sidewalk on Ward Street with the proposed buildings to provide safe pedestrian access. In
addition, a crosswalk should be striped across Viking Lane at its intersection with Ward Street
and a STOP sign and stop line be should be installed on the Viking Lane approach.

EXISTING CONDITIONS

Study Area

Evaluation of the traffic impacts associated with the proposed site development requires an
evaluation of existing and projected traffic volumes, the volume of traffic expected to be
generated by the project, and the impact that this traffic will have on the adjacent street. In
preparing this study, the following intersections were analyzed and evaluated:

High Street at Ward Street and French Street
Ward Street at Ward Street Extension

Ward Street at Viking Lane

Ward Street at Cushing Street

Due to the project’s anticipated traffic generation as described later in this report, the
development is expected to have a minimal effect on traffic operations beyond this study area.

Traffic Volumes

Base traffic conditions were developed by conducting an automatic traffic recorder (ATR) count
on Ward Street adjacent to the site to collect daily traffic volume information as well as manual
turning movement and vehicle classification counts at the study intersections during the weekday
AM peak period (7:00 to 9:00 AM) and the weekday PM peak period (4:00 to 6:00 PM). The
traffic counts were collected in March and April 2016 and are provided in the Appendix. The
count data indicate that the weekday AM peak hour generally occurs from 7:15 to 8:15 AM and
the weekday PM peak hour generally occurs from 5:00 to 6:00 PM. However, the individual
intersection peak hours were used to present a conservative analytical scenario.

To determine if the count data needed to be adjusted to represent annual average month
conditions consistent with state guidelines for traffic impact assessment, historical traffic volume
data were obtained from MassDOT. The closest permanent count station to the project site is
located on Route 3 in Hingham south between Exits 14 and 15 (Station No. 7318). Based on this
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information, traffic during the month of March is approximately 3 percent below annual average-
month conditions and traffic during the month of April is approximately 1 percent below
average. Accordingly, the collected data were increased accordingly to represent an annual
average-month condition. The MassDOT seasonal adjustment data are provided in the Appendix
and the daily and peak hour traffic flows are summarized in Table 1. The 2016 Existing peak
hour traffic flow networks are shown graphically on Figure 2.

Table 1
Existing Traffic Volume Summary

Peak Hour Directional
Location Daily Volume® Volume® K-Factor® Distribution®
Ward Street 5,700 AM: 454 8.0% 67% NB
Adjacent to the Site: PM: 666 11.7% 51% SB

“In vehicles per day.

*In vehicles per hour.

“Percentage of daily iraffic occurring during the peak hour.
NB = northbound, SB = southbound.

Accidents

Accident data for the study intersections were obtained from MassDOT for the period between
2011 and 2013, the latest three years of available data at the time of the request. A summary of
the MassDOT accident data is provided in Table 2. In addition to the summary, accident
occurrence should also be compared to the volume of traffic through a particular intersection to
determine any significance. Accordingly, an accident rate was calculated for the study
intersections and compared with the statewide and district-wide averages. An intersection
accident rate is a measure of the frequency of accidents compared to the volume of traffic
through an intersection and is presented in accidents per million entering vehicles (acc/mev).
For unsignalized intersections, the statewide average accident rate is 0.60 acc/mev and the
district-wide accident rate is 0.58 acc/mev. A comparison of the calculated accident rate to the
statewide and district-wide averages can be used to establish the significance of accident
occurrence and whether or not potential safety problems exist. The crash rate worksheets are
provided in the Appendix.

L6UCL 'TTAS 0411 16.doex Pagc 4



Ron Miiller & Associates Figure 2

Traffic Fngineering and Consulting Services 201 6 Existing
Peak Hour Traffic Volumes

Weekday AM Peak Hour—I Weekday PM Peak Hour 1

French St.
French St

High St. High St.

324 —»

Cushing St
Cughing St.

NOT TO SCALE




Ron Miiller & Associates

Traffic Engineering and Consuliing Services

Traffic Impact and Access Study
River Stone Condominiums, Hingham, Massachusetts

Table 2
Accident Summary
!
Number of Accidents Severity” | Accident Type® % During
Avg/ Accident Wet/Icy

Location Total Year Rate® | PD PI FICM RE HO FO Ped Other | Conditions
High Street at Ward Street 16 53 1.48 12 4 0| 14 1 0 1 0 0 13%
and French Street
Ward Street at Ward Street 1 0.3 0.16 1 0 of o 0 0 1 0 0 100%
Extension
Cushing Street at Ward 2 0.7 0.21 2 0 0] 0 0 0 2 0 0 50%
Street

Source: MassDOT Traffic Operations Safety Management System — 2011 through 2013 data.

*PD = property damage only; PI = personal injury; F = fatality.

P CM = cross movement/angle; RE = rear end; HO = head on; FO = fixed object; Ped = pedestrian.

“Measured in accidents per million entering vehicles.
INot Applicable.

As shown in Table 2, the High Street intersection with Ward Street and French Street
experienced the most accidents over the three-year analysis period with an average of over five
accidents per year. The calculated crash rate is also significantly higher than both the district-
wide and statewide averages. A detailed review of the accidents revealed that the predominant
accident type (75%) was angle collisions occurring as a result of vehicles turning onto High
Street from either Ward Street or French Street. This may be due the limited sight distance for
vehicles on French Street looking left (east) as well as limited sight distance for vehicles on
Ward Street looking left (west). Of the accidents reported at this location, 75 percent involved
property damage only and the majority (88%) were angle or cross movement incidents.

The other two study intersections experienced a minimal number of accident over the three-year

analysis period. Both locations have a calculated crash rate well below the district-wide and
statewide averages.

Vehicle Speeds

Speed measurements were conducted along Ward Street adjacent to the site by measuring the
elapsed time for vehicles traveling a short, pre-measured distance between two checkpoints. The
travel time was recorded using automatic traffic recorders and the speed is derived by dividing
the elapsed time into the measured distance between checkpoints. The results of the speed
measurements are summarized in Table 3.

Page 5
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Table 3
Observed Travel Speeds *
Posted Average 85" Percentile
Location/Direction  Speed Limit ° Speed Speed ©
Ward Street
Adjacent to the Site:
Northbound 30 31 34
Southbound 30 27 32
“Tn miles per hour {mph).

b Speed limit not posted. A limit of 30 mph is assumed consistent with Massachusetts
speed regulations for thickly settled roads.
¢ Speed at, or below which 85 percent of all observed vehicles travel.

As shown, average speeds on Ward Street were recorded generally consistent with the speed
limit of 30 miles per hour (mph) and the 85™ percentile speeds were recorded slightly higher at
32 to 34 mph. These higher speeds were accordingly used in the calculation of minimum sight
distance requirements, as described below.

Sight Distance

To identify potential safety concerns associated with site access and egress, sight distances have
been evaluated at the Viking Lane intersection with Ward Street to determine if the available
sight distances for vehicles exiting the site meet or exceed the minimum distances required for
approaching vehicles to safely stop. The available sight distances were compared with minimum
requirements, as established by the American Association of State Highway and Transportation
Officials (AASHTO).! AASHTO is the national standard by which vehicle sight distance is
calculated, measured, and reported. The MassDOT and the Executive Office of Energy and
Environmental Affairs (EEA) require the use of AASHTO sight distance standards when
preparing traffic impact assessments and studies, as stated in their guidelines for traffic impact
assessments.

Sight distance is the length of roadway ahead that is visible to the driver. Stopping Sight
Distance (SSD) is the minimum distance required for a vehicle traveling at a certain speed to
safely stop before reaching a stationary object in its path. The values are based on a driver
perception and reaction time of 2.5 seconds and a braking distance calculated for wet, level
pavements. When the roadway is either on an upgrade or downgrade, grade correction factors are
applied. Stopping sight distance is measured from an eye height of 3.5 feet to an object height of

A Policy on Geometric Design of Highways and Streets; American Association of State Highway and
Transportation Officials (AASHTQY); 2004.
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2 feet above street level, equivalent to the taillight height of a passenger car. The SSD is
measured along the centerline of the traveled way of the major road.

Intersection sight distance (ISD) is provided on minor street approaches to allow the drivers of
stopped vehicles a sufficient view of the major roadway to decide when to enter the major
roadway. By definition, ISD is the minimum distance required for a motorist exiting a minor
street to turn onto the major street, without being overtaken by an approaching vehicle reducing
its speed from the design speed to 70 percent of the design speed. ISD is measured from an eye
height of 3.5 feet to an object height of 3.5 feet above street level. The use of an object height
equal to the driver eye height makes intersection sight distances reciprocal (i.e., if one driver can
see another vehicle, then the driver of that vehicle can also see the first vehicle). When the minor
street is on an upgrade that exceeds 3 percent, grade correction factors are applied.

SSD is generally more important as it represents the minimum distance required for safe
stopping while ISD is based only upon acceptable speed reductions to the approaching traffic
stream. However, the ISD must be equal to or greater than the minimum required SSD in order
to provide safe operations at the intersection. In accordance with the AASHTO manual, “If the
available sight distance for an entering or crossing vehicle is at least equal to the appropriate
stopping sight distance for the major road, then drivers have sufficient sight distance to
anticipate and avoid collisions. However, in some cases, this may require a major-road vehicle
to stop or slow to accommodate the maneuver by a minor-road vehicle. To enhance traffic
operations, intersection sight distances that exceed stopping sight distances are desirable along
the major road.” Accordingly, ISD should be at least equal to the distance required to allow a
driver approaching the minor road to safely stop.

The available intersection sight distances at Viking Lane were measured and compared to
minimum requirements as established by AASHTO based on the observed speeds and are shown
in Table 4.

Table 4
Sight Distance Summary

Sight Distance (feet)
Minimum
Location/Direction Measured Required (SSD)* Desirable (ISD)°
Ward Street at Viking Lane:
North of intersection 500+ 215 335
South of intersection 415 235 335

*Values based on AASHTO SSD requirements for observed 85" percentile travel speeds of 34 mph
northbound and 32 mph southbound on Ward Street.
b Values based on AASHTO ISD requirements for thickly settled speed limit of 30 mph on Ward Street.
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As shown in the table, ample sight distances exist at the Viking Lane intersection, exceeding
both minimum requirements and desirable distances. Safe operation of this roadway can
therefore be expected. It is recommended that any proposed landscaping or signs in the vicinity
of the Viking Lane intersection be kept low to the ground (less than 3 feet above street level) or
outside the sight triangles as defined by AASHTO so as not to impede the available sight
distances for drivers exiting Viking Lane.

FUTURE CONDITIONS

Traffic Growth

Future traffic conditions were projected to the year 2023, representing a 7-year design horizon
consistent with EEA and MassDOT requirements for traffic impact analysis. To project traffic
conditions within this design horizon, two components of traffic growth were included. First, an
annual average traffic growth rate was determined to account for general population growth and
smaller development projects (i.e. residential subdivisions) that may impact traffic in the site
vicinity. Based on historical traffic volume information from the MassDOT permanent count
station on Route 3 in Hingham (Station #7318), traffic volumes have remained level over the
past ten years on average. However, the most recent 5-year period has seen an increase in traffic
of 1.63 percent per year. Accordingly, a traffic growth rate of 2.0 percent per year was used in
this study. The MassDOT historical traffic data are provided in the Appendix.

Second, any planned or approved specific developments in the area that would gencrate a
significant volume of traffic on study area roadways within the next seven years were
considered. Based on discussions with the Hingham planning office, no other development
projects of significant size were identified.

No-Build Conditions

The 2023 No-Build conditions were accordingly developed by applying a compounded 2.0
percent annual growth rate (14.9 percent over seven years) to the existing adjacent street
volumes. The 2023 No-Build peak-hour traffic volumes are shown graphically on Figure 3.

Trip Generation

The traffic to be generated by the proposed 36-unit condominium project was estimated using the
Institute of Transportation Engineers (ITE) Trip Generation Manuail® for Land Use Code 230

2 Trip Generation Manual, 9" Edition; Tnstitute of Transportation Engineers; Washington, DC; 2012.
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(Residential Condominium/Townhouse). The anticipated traffic generation is shown in Table 5
and the trip generation calculations are provided in the Appendix.

Table §
Trip Generation Summary

River Stone

Time Period Condominiums *
Weekday Daily 210
Weekday AM Peak Hour

Enter 4

Exit 19

Total 23
Weekday AM Peak Hour

Enter 17

Exit 8

Total 26

*ITE Land Use Code 230 (Residential
Condominiums/Townhouse).

As shown in Table 5, the proposed condominium project will generate 210 vehicle trips (105 in
and 105 out) on a weekday daily basis, of which 23 vehicle trips (4 in and 19 out) will occur
during the weekday AM peak hour and 26 vehicle trips (17 in and 9 out) will occur during the
weekday PM peak hour.

Trip Distribution

The distribution of new traffic generated by the project is based on Journey-to-Work data
provided by the U.S. Census Bureau for people residing in Hingham. It is accordingly expected
that approximately 75 percent of the site traffic will be oriented to/from the north on Ward Street
and 25 percent to/from the south. Of the traffic heading north on Ward Street, 50 percent are
expected on High Street to/from the west, 15 percent on High Street to/from the east, and 10
percent on French Street to/from the north. Of the traffic traveling on Ward Street to the south,
20 percent are expected on Cushing Street to/from the south and 5 percent on Cushing Street
to/from the east. The U.S. Census data are provided in the Appendix.
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Build Conditions

Based on the traffic generation and distribution estimates for this project, the traffic volumes
generated by the proposed project were assigned to the roadway network as shown on Figure 4
and were added to the 2023 No-Build traffic volumes to develop the 2023 Build traffic volumes.
The 2023 Build weekday AM and PM peak hour traffic volume networks are graphically
depicted on Figure 5.

Traffic Increases

Based on the above traffic generation and distribution patterns, the largest traffic increases will
be experienced on Ward Street to the north of the site ranging from 17 to 20 vehicles during the
peak hours. These increases average approximately one additional vehicle on Ward Street every
three minutes during peak hours. These volume increases are minimal and represent an increase
in traffic over the No-Build conditions of approximately 3 percent. Smaller increases in traffic
would be expected during all other hours of the day. On Ward Street to the south of the site,
volume increases will be negligible at 6 additional vehicles during peak hours, or approximately
one additional vehicle every 10 minutes.

Site Access

Viking Lane is 18 feet in width and is consistent with MassDOT minimum design standards® for
local roads and has been approved by the Town of Hingham as a subdivision street. To
accommodate pedestrian access to the site, it is recommended that a sidewalk be constructed
along Viking Lane and along the proposed Roads A and B as shown on the site plan prepared by
McKenzie Engineering Group, Inc. to provide safe pedestrian access to each of the proposed
buildings. Since a sidewalk currently exists along Ward Street, a crosswalk should be striped
across Viking Lane and a STOP sign (R1-1) and stop line should be installed on the Viking Lane
approach to Ward Street. The stop line should be located 4 feet from the crosswalk.

CAPACITY ANALYSIS

Level-of-service (LOS) analyses were conducted at the study area intersections under existing
and projected volume conditions to determine the effects that the site generated traffic will have
on traffic operations. The capacity analysis methodology is based on the concepts and
procedures in the Highway Capacity Manual® (HCM) and is described in the Appendix. For
unsignalized intersections, the 95™ percentile queue represents the length of queue of the critical

3 Praject Development & Design Guide; Massachusetts Department of Transportation; 2006,
* Highway Capacity Manual 2010; Transportation Research Board; Washington, DC; 2010.
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minor-street movement that is not expected to be exceeded 95 percent of the time during the
analysis period (typically one hour). In this case, the queue length is a function of the capacity of
the movement and the movement’s degree of saturation. The level-of-service and queue results
are presented in Table 6 and are discussed below. All analysis worksheets are provided in the
Appendix.

As shown in the table, the High Street and Ward Street/French Street intersection currently
experiences significant delay for vehicles on the Ward Street northbound approach (LOS E to F)
with volumes nearing the capacity of the approach. The increase in traffic expected from normal
population growth by the 2023 design year (No-Build) will cause this approach to operate well
over capacity at level-of-service F. The French Street southbound approach will also experience
operational difficulties at level F during the weekday PM peak hour. The proposed development
will add minimal traffic to these approaches, ranging from 2 to 14 additional vehicles during
peak times. No changes in level of service are predicted as a result of this project. Given the
projected delays as well as the significant past accident experience, improvements are
recommended at this intersection as described in the Recommended Improvements section of this
report.

The Cushing Street intersection with Ward Street currently operates at acceptable levels (LOS B
to C during both peak hours. By 2023, the intersection will continue to operate at acceptable
levels during the weekday AM peak hour, but increased delays will be experienced during the
weekday PM peak hour on the Ward Street approach (LOS E). The project will add negligible
volumes to the intersection approaches (1 to 4 peak hour vehicles) and no changes in level of
service are predicted. Left and right turns exiting the Ward Street Extension will operate at
desirable levels (LOS A to B) under all analysis conditions.

Site traffic exiting Viking Lane onto Ward Street is expected to operate at a desirable level
(LOS B) during the analyzed peak hours, indicating little delay to motorists. Left turns from
Ward Street into Viking Lane will operate at a desirable level A. Vehicle queues of no more
than one vehicle are expected for exiting site vehicles.
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Table 6
Level-of-Service Analysis Summary

Location/Peak Hour 2016 Existing 2023 No-Build 2023 Build
Movement v/c? Del” LOS® Queue? | vic Del. LOS  Queue vic Del. LOS  Queue
High Street at Ward Street and French Street
Weekday AM Peak
NB All 0.84 47.5 E 200 1.20 NA® F 415 1.28 NA F 475
EB Left 0.01 8.2 A 0 0.02 84 A 0 0.02 8.4 A 0
WB Left 0.03 7.7 A 25 0.03 7.8 A 25 0.03 7.8 A 25
SB All 0.29 18.1 C 50 040 236 C 50 0.41 23.8 C 50
Weekday PM Peak
NB All 0.91 60.9 F 235 1.51 NA F 570 1.62 NA F 625
EB Left 0.02 7.7 A 25 0.02 7.8 A 25 0.02 7.8 A 25
WB Left 0.07 8.2 A 25 0.09 8.4 A 25 0.09 8.4 A 25
SB All 0.54 32.5 D 75 0.79 65.2 F 140 0.81 69.2 F 150
Ward Street at Ward Street Extension
Weekday AM Peak
EB Left 0.01 11.6 B 0 0.02 12.2 B 0 0.02 12.4 B 0
EB Right 0.05 9.1 A 25 0.05 9.2 A 25 0.06 9.3 A 25
Weekday PM Peak
EB Left 0.02 16.0 C 25 0.03 18.1 C 25 0.03 18.4 C 25
EB Right 0.16 114 B 25 0.19 12.2 B 25 0.21 12.4 B 25
Cushing Street at Ward Street
Weekday AM Peak
EB Left 0.18 8.6 A 25 0.21 8.9 A 25 0.21 9.0 A 25
SB Left/Right 0.28 138 B 50 0.36 16.2 C 50 0.37 16.5 C 50
Weekday PM Peak
EB Left 0.22 85 A 25 0.26 8.8 A 25 0.26 89 A 50
SB Left/Right 0.61 223 C 100 082 415 E 195 0.83 42.7 E 200
Ward Street at Viking Lane (Site Drive)
Weekday AM Peak
WB Left/Right --- — —- - — - - 0.03 11.1 B 25
SB Left - - — - - - - -— 0.00 8.0 A 0
Weekday PM Peak
WB Left/Right — - - - - — 0.02 1.9 B 25
SB Left - -— — -— - - - 0.01 8.1 A 0

* Volume-te-capacity ratio

® Average control delay in seconds per vehicle
“Level of service

495th percentile queue in vehicles.

¢ NA = Delzy meaningless at v/c ratios < 1,20,

16001 TIAS (41116 .hoex
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RECOMMENDED IMPROVEMENTS

As described in the analysis section of this report, operational difficulties are expected by the
2023 design year, with or without the proposed development project. Specifically, both the
northbound Ward Street and southbound French Street approaches will operate at LOS F with
very long delays and queues particularly on the Ward Street approach. In addition, the
intersection has experienced over five accidents per year and has a calculated crash rate well
above the statewide average. The intersection may therefore be a candidate for traffic
signalization. ~However, the Manual on Uniform Traffic Control Devices (MUTCD)
recommends that alternatives to traffic signal control be investigated as “...vehicular delay and
the frequency of some types of crashes are sometimes greater under traffic signal control than
under STOP sign control...consideration should be given to providing alternatives to traffic
control signals even if one or more of the signal warrants has been satisfied.”

One of the recommended alternatives in the MUTCD is to install all-way STOP control at the
intersection. All-way STOP control is generally recommended at locations where the volume of
traffic on the intersecting streets is approximately even and when the hourly volumes equal at
least 300 vehicles per hour on the major street approaches and at least 200 vehicles per hour on
the minor street approaches. The High Street intersection with Ward Street and French Street
meets these criteria. Capacity analysis of the intersection under all-way STOP control is
summarized in Table 7 and the analysis worksheets are provided in the Appendix.

As shown in Table 7, with implementation of all-way STOP control, the High Street and Ward
Street/French Street intersection can operate at an overall LOS D during both peak hours under
projected 2023 design year conditions with all approaches operating below capacity. Both Ward
Street and French Street approaches would operate at acceptable levels (LOS S to D). Due to the
directional flow of commuter traffic on High Street, the higher volume westbound approach
during the AM peak hour would operate with longer delays at LOS E. Similarly, during the PM
peak hour, the higher volume eastbound approach would also operate at LOS E during this time
period. As the table shows, the proposed development will have a minimal impact on this
intersection with no changes in level of service expected. Installation of all-way STOP control
should also help to reduce the frequency of accidents that are likely caused by the limited sight
distances on the minor street approaches.

It is therefore recommended that, independent of the residential development project, the Town
of Hingham consider installing all-way STOP control at this intersection. STOP signs (R1-1)
and stop lines should be placed on all four intersection approaches with “All Way” plaques (R1-
3P) mounted beneath the STOP signs. In addition, advance “Stop Ahead” warning signs (W3-1)
should be placed on all approaches to warn motorists of the upcoming traffic control. To further
enhance the safety of the intersection and draw attention to the new STOP control, the Town of

* Manual on Uniform Traffic Control Devices for Streets and Highways, 2009 Edition; US Department of
Transportation - Federal Highway Administration; Washington, DC; Revised May 2012,
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Hingham may wish to install an overhead flashing beacon with flashing red indications for all
four intersection approaches.

Table 7
Level-of-Service Analysis Summary - With Improvements
Location/Peak Hour 2023 No-Build 2023 Build
Movement v/t Del’ LOS® Queue’ | vic Del. LOS  Queue
High Street at Ward Street and French Street
Weekday AM Peak
NB All 0.72 25.0 C 145 0.75 273 D 160
EB All 0.49 16.6 C 75 0.50 17.0 C 75
WB All 0.89 402 E 255 090 425 E 265
SB All 0.27 13.1 B 50 027 13.3 B 50
Overall - 281 D - - 298 D -
Weekday PM Peak
NB All 0.78 30.7 D 170 0.80 33.0 D 190
EB All 0.87 40.7 E 235 0.88 42.7 E 24(}
WB All 0.73 27.7 D 150 0.75 299 D 160
SB All 0.38 16.2 C S0 0.39 16.7 C 50
Overall - 314 D --- - 333 D --

* Volume-to-capacity ratio

b Average control delay in seconds per vehicle
“Level of service

495th percentile queue in vehicles,

CONCLUSIONS

Existing and future conditions at the study area intersections have been described and analyzed
with respect to traffic operations and the impact of the proposed site development. Conclusions
of this effort and recommendations are presented below.

. As proposed, the site will be developed by constructing 10 new buildings on the site
containing a total of 36 condominium units. Site access is proposed onto Ward Street
via an existing subdivision street to be named Viking Lane.

. The accident investigation revealed that the High Street and Ward Street/French Street
intersection has experienced over five accidents per year and has a calculated crash rate
significantly higher than the statewide average.
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. The available sight distances to the north and south of Viking Lane exceed both
minimum and desirable distances based on the observed speeds and safe operation can
therefore be expected. It is recommended that any proposed landscaping or signs in the
vicinity of Viking Lane intersection with Ward Street be kept low to the ground or set
back sufficiently so as not to impede the available sight distances.

* The proposed condominium project is expected is expected to generate 23 to 26 vehicle
trips (total entering and exiting) during the weekday AM and PM peak hours,
respectively. Once distributed onto the adjacent roadways, the development will add at
most 17 to 20 additional peak hour vehicles to Ward Street to the north of the site. These
increases represent approximately one additional vehicle every three minutes, on average,
and represent an increase in traffic on Ward Street of approximately 3 percent.
Negligible volume increases are expected on Ward Street to the south of the site.

. The Viking Lane intersection with Ward Street will operate at desirable levels of service
(LOS B) during the peak hours with little impact to traffic flow along Ward Street.

. The Ward Street and French Street approaches to High Street are projected to operate at
LOS F by 2023, with or without the proposed development traffic. It is recommended
that the Town of Hingham consider installation of all-way STOP control at this
intersection. Such traffic control would significantly improve traffic operations as well
as improved safety.

. The project will have a negligible impact on traffic operations at the Cushing Street and
Ward Street intersection and at the Ward Street intersection with the Ward Street
Extension.

. It is recommended that a sidewalk bc constructed along Viking Lane connecting the

existing sidewalk on Ward Street with the proposed buildings to provide safe pedestrian
access. In addition, a crosswalk should be striped across Viking Lane at its intersection
with Ward Street and a STOP sign and stop line be should be installed on the Viking
Lane approach.
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Accurate Counts Page 1

Location : Ward Street 978-664-2565

Location : South of High Street

City/State: Hingham, MA 16001VOL
Start 06-Apr-16 NB Hour Totals SB Hour Totals Combined Totals
Tirne Wed Morning  Afternoon  Moming  Aftemnoon  Morning  Afternoon Moming  Aftemoon  Morning  Afternoon

12:00 2 34 0 42
12:15 1 50 1 29
12:30 4 40 2 41
12:45 1 48 8 172 0 40 3 152 11 324
01:00 2 40 o 41
01:15 0 43 0 25
01:30 0 51 0 25
01:45 2 46 4 180 0 30 0 121 4 301
02:00 0 35 0 33
02:15 0 53 1 48
02:30 0 44 0 43
02:45 0 83 1] 197 1 47 2 171 2 368
03:00 1 57 0 LY
03:15 0 65 0 40
03:30 1 66 0 52
03:45 0 85 2 273 1 54 1 187 3 460
04:00 0 59 1 38
04:15 0 59 3 56
04:30 2 53 1 58
04:45 1 44 3 215 2 61 7 213 10 428
05:00 4 70 2 44
05:15 4 74 2 72
05:3C 8 b4 5 61
05:45 14 67 30 265 1 60 10 237 40 502
06:00 21 52 8 59
06:15 1 a0 6 54
06:30 26 53 14 36
06:45 44 51 102 216 18 39 46 188 148 404
07:00 40 35 42 25
07:15 78 30 37 39
07:30 77 35 32 27
07:45 61 25 256 125 a7 19 148 110 404 235
08:00 78 36 39 20
08:15 43 21 50 16
08:30 45 15 49 16
08:45 48 25 214 97 31 25 169 77 383 174
09:0C 30 17 33 8
09:15 40 17 30 4
09:30 20 18 33 4
09:45 37 13 127 65 43 7 139 23 266 88
10:00 34 16 26 5
10:15 37 10 37 4
10:3C 45 6 36 5
10:45 38 2 152 34 26 2 125 16 277 50
11:0C 34 9 33 4
11:15 42 5 38 2
11:30 39 s 33 4
11:45 41 6 156 25 46 3 148 13 304 38
Total 1054 1864 798 1508 1852 3372

Percent 36.1% 63.9% 34.6% 65.4% 35.5% 64.5%



Accurate Counts Page 2

Location ; Ward Street 978-664-2565

Location : South of High Street

City/State: Hingham, MA 16001vOL
Start 07-Apr-16 NB Hour Totals SB Hour Totals Combined Totals
Time Thu Morning  Afterncon  Morning  Afternoon  Morning  Afternoon Morning  Afternoon  Mermning  Afternoon

12:00 2 52 1] 45
12:15 1 45 2 35
12:30 3 37 0 78
12:45 2 44 8 178 1 65 3 223 11 401
01.00 0 63 1 42
01:15 0 49 0 37
01:30 1 47 1 40
01:45 1 37 2 196 0 32 2 151 4 347
02:C0 1 31 1 36
02:15 0 57 0 30
02:30 1 49 0 37
02:45 1 62 3 189 1 65 2 168 5 367
03:00 0 52 1 60
03:15 0 47 0 69
03:30 2 52 0 64
03:45 0 63 2 214 1 64 2 257 4 471
04:00 0 40 1 47
04:15 0 55 7 61
04:30 1 59 0 117
04:45 1 57 2 21 5] 108 14 333 16 544
05:00 2 53 3 57
05:15 4 55 0 74
05:30 10 65 7 78
05:45 20 &0 36 233 1 81 11 290 47 523
06:00 20 56 B 110
06:15 15 59 14 94
06:30 30 28 12 89
06:45 64 39 129 182 27 48 61 341 190 523
07:00 41 48 44 91
07:15 87 38 36 74
07:30 63 33 31 42
07:45 77 26 268 145 35 56 146 263 414 408
08:00 55 37 31 11
08:15 42 32 56 21
08:30 50 21 38 14
08:4& 47 27 194 117 51 14 176 60 370 177
09:00 60 16 31 19
09:15 40 29 50 2]
09:3C 47 21 39 8
09:45 37 15 184 81 47 B 167 42 s 123
10:00 26 19 26 3
10:15 37 23 40 7
10:30 44 14 27 B
10:48 38 10 145 66 40 6 133 22 278 88
11:0C 51 9 48 4
H1:15 39 9 46 1
11:3C 40 10 40 0
11:45 41 3] 171 34 49 0 183 5 354 39
Total 1144 1856 800 2155 2044 4011
Percent 38.1% 61.9% 29.5% 70.5% 33.8% 66.2%
GT";;‘; 2198 3720 1698 3663 3896 7383
Percent 37.1% 62.9% N7% 68.3% 34.5% 65.5%

ADT ADT 5,640 AADT 5,640
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Traffic Engineering and Consulting Services

File Name : 16001 High-French AM
Site Code : 16001
E-W Street: High Street Start Date : 4/7/2016
N-S Street: French Street-Ward Street PageNo :1
Groups Printed- Cars - Trucks

French Street High Street Ward Street High Street

From North From East From South From West
Start Time | Left | Thru | Right | Peds | ammom | Lefi | Thru | Right | Peds | app.ton | Left]| Thru | Right | Peds | appwow | Left | Thru | Right | Peds | acpom | Int Toul
07:00 AM 3 18 9 0 30 5 67 1 0 73l 27 10 8 0 45 2 26 6 0 4| 182
07:15 AM 5 14 5 2 26 7% 5 0 102| 57 18 22 0 97 3 38 9 0 50| 275
07:30 AM 5 7 10 2 24 4 81 2 1 B8 20 26 25 1 72 5 51 9 1 66 | 250
07:45 AM 1 g 11 0 21| 15 89 4 0 108| 31 30 20 0 81 4 39 6 0 49 | 259
Total | 14 48 35 4 101 31 327 12 1 371( 135 8 75 1 295] 14 154 30 1 199 ] 966
08:00 AM 6 17 14 0 37 79 7 0 14| 32 16 10 0 58 2 3l B 0 41| 240
0B:15 AM 7 28 10 0 45| 12 68 7 2 89 10 23 14 0 47 1 45 7 0 53| 234
08:30 AM 7 21 20 0 480 11 62 7 0 g0 15 24 19 0 62 0 29 5 0 4| 24
08:45 AM 4 29 9 1 43 9 54 20 65 9 30 8 © 47 2 3 5 0 38| 193
Total | 24 95 53 1 173| 3 274 23 2 338 70 93 5l 0 214 5 136 25 0 186|891
GrandTotal | 38 143 88 s 2741 70 601 35 3 709 | 205 177 126 1 509| 19 200 55 1 365 1857

Apprch% | 139 522 321 1.8 99 848 49 04 403 348 248 02 52 795 151 03
Total % 2 77 47 03 148] 38 324 19 02 3B®2| 11 95 68 01 274 1 156 3 01 197

Cars | 36 143 85 5 269 70 584 32 3 689 199 173 119 1 42| 18 272 53 1 344 | 1794
%Cars | 947 100 966 100 982! 100 972 914 100 972 | 971 977 944 100 967 [947 938 964 100 942 | 96.6
Trucks 20 3 0 5] 0 17 3 0 20 6 4 T 0 17 1 18 2 0 21 63
% Trucks | 53 0 34 0 13 0 28 86 0 28] 29 23 56 0 33| 53 62 36 0 58| 34




Traffic Engineering and Consulting Services

File Name : 16001 High-French AM
Site Code : 16001
E-W Street: High Street Start Date : 4/7/2016
N-S Street: French Street-Ward Street PageNo :2
French Street High Street [ Ward Street High Street I
From North From East From South Erom West i
Start Time | Left | Thru [ Right | Peds | amtws | Left| Thru [ Right { Peds | s | Left | Thru | Right | Peds | approm | Left | Thru | Right | Peds | agp tust | ot Towl |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of |
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 5 14 5 2 26 7 9 5 0 w2| s7 18 2 0 97 3 38 9 0 S0 | 275
07:30 AM 5 7 10 2 24 4 81 2 1 88| 20 26 25 1 72 5 51 9 1 66 | 250
07:45 AM 1 9 11 0 21| 15 89 4 0 18| 3t 30 20 0 81 4 39 6 0 49 259
08:00 AM 6 17 14 0 37 7 90 7 0 104 32 16 10 0 58 2 3 8 0 41| 240
Total Volume | 17 47 40 4 108| 33 350 18 1 402 140 90 77 1 308[ 14 159 32 1 206 1024
% App.Total | 157 435 37 37 82 870 43 62 455 202 25 03 68 772 155 05
PHF | 708 691 714 500 730 | 550 972 643 250 931 | 614 750 770 250 794 | 700 779 889 250 780 | 31
Cars | 17 47 38 4 106 | 33 343 15 1 32| 137 87 7 1 207 | 13 149 3z 1 195 | 990
%Cars | 100 100 950 100 981 [ 100 980 B33 100 975 | 979 967 935 100 964 | 929 037 100 100 47| 967
Trucks 0 0 2 0 2 0 7 3 0 10 3 3 5 0 1 110 0 0 11 34
% Trucks 0 0 50 0 19 0 20 167 e 25| 21 33 65 0 6| 71 63 0 0 53 33
Franch.ﬁreet
Qut In _Total _
15| [ 108] [ 221
7 2 g
122 108l 230
38 47] 7] 4
2. o o o
ol 47| 17 4
'R_i?ht Tim Ltft’ Peds
Peak Hour Data
o Oy oo 0 +{ =
E:Ng - F%J LEEU o]
L = Tl m m-é.‘-:.
- g‘c_% - North 4 o jen .
gledg |7 T Peak Hour Begins at 07:15 ANt 3 8 &l
g_ Neo e g__gig
E) ™ T[ox £ — RO N g
T s £+ 3y 2
EEPE —ol— - o mai
b Bl BhsE
Lef Thre Right Peds
137] &7 72 1
3 3 s o
140l ool 77 1
112] [ 207] [ 409
0 1 11
1121 [_apg) 420
Cut In Total
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Traffic Engineering and Consulting Services

File Name : 16001 High-French PM
Site Code : 16001

E-W Street: High Street Start Date : 3/30/2016
N-S Street: French St.-Ward St. PageNo :1
Groups Printed- Cars - Trucks
French Street High Street Ward Street High Street
From North From East From South From West
Start Time | Left | Thru | Right | Peds | app.otal | Lot | Thru | Right [ Peds | as. Tots Left [ Thru | Right { Pads | sop. 1ot | _Left [ Thru | Right [ Peds I app. Tetal | Int. Tota! |

04:00 PM 5 11 4 1 21 12 40 5 0 57 13 29 24 0 66 8 44 3 0 55 199
04:15 PM 3 22 3 0 28 6 46 6 ¢] 58 16 21 22 1 80 3 46 11 0 60 206
04:30 PM 4 18 5 1 28 18 38 4 0 57 9 15 22 0 46 6 67 17 0 90 221
04:45 PM 5 26 5 3 39 21 a4 4 0 B9 18 26 22 0 66 5 49 10 4] 64 238
Total 7 77 17 5 116 54 168 19 0 241 56 91 90 1 238 22 208 41 0 269 864
05:00 PM 4 19 2 2 27 27 54 5 0 86 25 33 27 1 86 9 63 8 0 80 279
05:15 PM 4 36 1 4 45 24 45 8 0 75 15 40 38 0 93 8 59 13 0 80 293
05:30 PM 3 23 7 2 35 18 48 2 0 68 19 17 37 0 73 4 90 16 0 110 286
05:45 PM 5 31 5 2 43 15 45 4 0 64 25 21 21 2 69 3 69 26 0 98 274
Total 6 109 15 10 150 84 192 17 0 293 84 111 123 3 321 24 231 63 0 368| 1132
Grand Total 33 186 32 15 266 | 138 360 36 8] 534 140 202 213 4 559 46 487 104 0 637 | 1996

Apprch % | 124 699 12 58 258 674 6.7 0 25 361 381 0.7 72 765 16.3 0

Total% | 1.7 93 1.6 0.8 13.3] 69 18 1.8 0 268 7 101 107 0.2 28| 23 244 52 0 31.9

Cars 33 186 32 15 266 | 138 360 36 0 534} 136 200 211 4 551 456 486 104 0 636 | 1987
% Cars | 160 100 100 100 100] 100 100 100 0 100 | 97.1 99 991 100 986 100 99.8 100 1] 998, 995
Trucks 0 0 0 0 0 0 0 0 0 0 4 2 2 0 8 0 1 0 0 1 g
% Trucks 0 0 0 0 0 0 0 0 0 0| 29 1 09 [} 14 0 02 0 0 02 0.5




Traffic Engineering and Consulting Services

File Name : 16001 High-French PM

Site Code : 16001
E-W Street: High Street Start Date : 3/30/2016
N-S Street: French St.-Ward St. PageNo :2
French Street High Street Ward Street High Street
From North From East From South From West
Start Time | Left | Thru [ Right | Peds [ app. 70w | Left | Thru | Right | Peds | spp tam | Left| Thru | Right | Peds | spp. 1ot | Left | Thru | Right [ Peds | asp. ters | 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 4 19 2 2 27 27 54 5 0 86 25 33 27 1 86 9 83 8 0 80 273
0515 PM 4 36 1 4 45! 24 45 6 0 75 15 40 3s 0 93 8 59 13 0 80 293
05:30 PM 3 23 7 2 35 | 18 48 2 0 68 19 17 37 0 73 4 90 16 0 110 286
05:45 PM 5 31 5 2 43 ‘ 15 45 4 0 64 25 21 21 2 69 3 69 26 0 98 274
Total Volume 16 109 15 10 150, 84 192 17 0 293 84 111 123 3 321 24 281 63 0 368 1132
%App. Total [ 1C.7 727 10 6.7 | 28.7 655 5.8 0 262 3456 383 0.8 65 76.4 174 D
PHF| 800 .767 .536 625 .B33, .77 889 .70B .000 852! p40 694 800 375 B3| 667 .781 .606 000  .836| 966
Cars| 16 109 15 10 150 1 84 192 17 ¢ 283 82 110 122 3 3M7[ 24 281 63 o 38| 1128
%Cars| 160 100 100 100 10| 100 100 100 0 00| 976 991 992 100 988 100 100 100 0 100 99.6
Trucks 0 ] 0 Q 0 l 0 0 0 0 0 2 1 4 0 4 0 0 0 0 ] 4
% Trucks o Q 0 0 0 0 ] ] 0 0| 24 09 08 0 1.2 0 0 0 0 0 0.4
French Strest
Out In Total
51 150) 301
1 0 1
152 150 302
6] 109] 18] 10
1} 0 Q Q
15] 109l 16 10
‘R_i?ht Thru Left Peds
Peak Hour Data
TRk o Rj s 4 x
af % = s AN AN
. =94 s North 5 ===
a = =y =y =
L gog | N |NE Peak Hour Begins at 05:00 PN - g
£ ol ol
B9HE Cars o Blo B N %!'
* ad= 51 Trucks 3 5elLe a
= Ik o alal , =
= 2 g S g
a B lolo o ol il
LeR Thru Right Peds
82] 110] 122 3
2 1 1 o
84l 111 123 3
256 317| 573
0 4 4
256 577
Out In Total




Traffic Engineering and Consulting Services

File Name : 16001 Ward-Cushing AM
Site Code : 16001

E-W Street: Cushing Street Start Date : 3/29/2016
N-S Street: Ward Street PageNo :1
Groups Printed- Cars - Trucks
Ward Street Cushing Street Cushing Street "
From North From East From West !

Start Time Left| Right] Peds [ App. Total Thru| Right]  Peds [ App. Total Left] Thru| Peds [ App. Total | Int. Total |
07:00 AM 20 32 0 52 30 19 0 49 24 27 0 51] 152
07:15 AM 4 25 0 29 50 37 0 87 63 28 0 o1 207
07:30 AM 12 27 0 39 60 17 0 77 42 37 0 79 195
07:45 AM 8 31 0 39 49 25 0 74 49 33 0 82 195

Total 44 115 0 159 189 98 0 287 178 125 0 303 749
08:00 AM 4 37 0 41 49 33 4 86 48 a0 0 78 205
08:15 AM 5 41 0 46 55 1 0 66 35 33 0 68 180
08:30 AM 5 29 0 34 68 12 1 81 51 38 0 80 204
08:45 AM 3 30 0 33 87 15 ) 82 35 26 0 61 176

Total 17 137 0 154 239 71 5 315 169 127 0 208 | 765

Grand Total 61 252 0 313 428 169 5 602 347 252 0 599 1514
Apprch % 19.5 80.5 0 71.1 28.1 0.8 57.9 42.1 0
Total % 4 16.6 0 20.7 28.3 11.2 0.3 39.8 22.9 18.6 0 39.6
Cars 59 248 0 307 420 168 5 593 338 241 ] 579 1479
% Cars 96.7 98.4 0 98.1 98.1 99.4 100 98.5 97.4 95.5 0 96.7 97.7
Trucks 2 4 0 6 8 1 0 9 9 11 0 20 35
% Trucks 3.3 1.6 0 1.9 19 0.6 0 15 26 44 ] 33 23




Traffic Enginecring and Consulting Services

File Name : 16001 Ward-Cushing AM
Site Code : 16001

E-W Street: Cushing Street Start Date : 3/29/2016
N-S Street: Ward Street Page No :2
Ward Street Cushing Street Cushing Street
From North From East From West
) . App. ) App. App.
Start Time Left Right Peds Total Thru Right Peds Total Left Thru Peds 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 4 25 0 29 50 37 0 87 63 28 0 91 207
07:30 AM 12 27 o] 39 60 17 0 77 42 37 0 79 195
07:45 AM 8 31 0 39 49 25 0 74 49 33 0 82 195
08:00 AM 4 37 1] 41 49 33 4 86 48 30 0 78 205
Total Volurie 28 120 0 148 208 112 4 324 202 128 0 330 802
% App. Total 18.9 81.1 0 642 346 1.2 61.2 38.8 0
PHF .583 811 .000 .802 .867 T57 .250 931 .802 .8B65 .000 807 969
Czrs 28 119 0 147 204 111 4 3189 195 122 0 317 783
% Cars 100 99.2 0 99.3 08,1 99.1 100 98.5 96.5 95.3 0 96.1 976
Trucks 0 1 0 1 4 1 0 5 7 6 0 13 19
% Trucks 0 0.8 4] 0.7 1.9 0.9 0 15 35 4.7 0 39 2.4
Ward Street
Out In Total
306 147 453
8 1 9
314 148 462
119] 28 0
1 0 il
120 28 0
‘R—I?hl LTlf'l’ Peds
Peak Hour Data
eFER T
e ] 1 L[ o[@
. g gﬁ_f North L%:; = g""“gé-:—n
£ cdg | mod Peak Hour Begins at 07:15 AV fan g
" °H 82— ' 3l 3 [l evd
= L Cars ERsE R @ %’J
E ooo% Trucks o| Q
=B ® g ‘ 7
(=1} o Winlo s al nl2
i =3




Traffic Engineering and Consulting Services

File Name : 16001 Ward-Cushing PM
Site Code : 16001

E-W Street: Cushing Street Start Date : 3/31/2016
N-S Street: Ward Street PageNo :1
Groups Printed- Cars - Trucks
Ward Street Cushing Street Cushing Street
From North From East From West
Start Time Left| Right | Peds | App. Total Thru | Right [ Peds | App. Total Left[  Thru' Peds | App. Total | Int Total |

04:00 PM 4 51 0 55 44 9 0 53 51 32 0 83 191
04:15 PM 8 43 0 56 53 8 0 61 49 47 0 9% 213
04:30 PM 1 46 0 57 31 10 0 41 59 37 0 9% 194
04:45 PM 21 52 0 73 42 17 2 61 43 43 0 86 220
Total 44 197 0 241 170 44 2 216 202 159 0 361 813
05:00 PM 10 4“4 0 54 55 14 2 71 67 49 0 115 241
05:15 PM 10 65 0 75 63 6 1 0 70 43 0 113 258
05:30 PM 13 63 0 76 47 8 1 56 73 37 0 110 242
05:45 PM 2 62 0 84 46 9 0 55 57 49 1 107 246
Total 55 234 0 289 211 37 4 252 267 178 1 446 937
Grand Totel 99 431 0 530 381 81 6 468 469 337 1 807 1805

Apprch % 18.7 81.3 0 81.4 17.3 13 58.1 418 0.1

Total % 55 239 0 29.4 21,1 4.5 0.3 259 26 187 0.1 447

Cars 98 430 0 528 372 80 6 458 468 333 1 802 1788
% Cars 99 99.8 0 996 976 98.8 100 97.9 99.8 98.8 100 99.4 99.1
Trucks 1 1 0 2 9 1 0 10 1 4 0 5 17
% Trucks 1 02 0 0.4 24 12 0 2.1 0.2 12 0 0.6 0.9
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Traffic Enginecring and Consulting Services

File Name : 16001 Ward-Cushing PM
Site Code : 16001

E-W Street: Cushing Street Start Date : 3/31/2016
N-S Street: Ward Street PageNo :2
Ward Street Cushing Street Cushing Street
From North From East From West
: . . App. . App. App.
| Start Time Left Right Peds Total Thru Right Peds Total Left Thru Peds 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 10 44 0 54 55 14 2 71 67 49 0 116 241
05:15 PM 10 65 0 75 63 6 1 70 70 43 0 113 258
05:30 PM 13 63 0 76 47 8 1 56 73 37 0 110 242
05:45 PM 22 62 0 84 46 9 Q 55 57 49 1 107 246
Total Volums 55 234 1] 289 211 37 4 252 267 178 1 446 987
% App. Total 19 81 Q 83.7 14.7 1.6 59.9 399 0.2
PEF 625 900 000 860 837 661 .500 887 914 908 235 961 956
Cars 54 234 0 288 208 37 4 249 267 176 1 444 981
% Cars 98.2 100 0 99.7 98.6 100 100 98.8 100 98.9 100 99.6 99.4
Trucks 1 0 0 1 3 0 0 3 0 2 0 2 6
% Trucks 1.8 0 0 0.3 1.4 0 0 1.2 0 1.1 0 0.4 0.6
Ward Street
Qut In _Total
304 288 502
1] 1 1
304 f%? 593
234] 54 0
0 1 0
234] 55 0
;R_i?hl LefR Peds
Peak Hour Data
ﬂ%“a
o= |® e T hei  ol@
g < §§—T North L%_—? o Bl S o
gl V] [= B0 c
0 c § N § FREE Peak Hour Bagins at 05:00 PM 2 %
= = e —apn B EPFe
£ = Cars N R [eo @ %I
3 O Trucks ] 2
O S ° © o
ERs 3’ H 8oal” L E|s‘
Bl A=
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Traffic Enginecring and Consulting Services

File Name : 16001 Ward St-Ward St Ext AM
Site Code : 16001

E-W Street: Ward Street Extenstion Start Date : 4/7/2016
N-S Street: Ward Street PageNo :1
Groups Printed- Cars - Trucks
Ward Street Ward Street Ward Street Extension
From North From South From West
Start Time Thru | Right | Peds | App. Total Let| Thru| Peds | App. Total Lefi| Right| Peds | App.Total | Int Total |

07:00 AM 0 0 0 0 0 0 0 0 3 18 0 21 21
07:15 AM 0 0 0 0 0 0 0 0 1 11 0 12 12
07:30 AM 0 0 0 ) 0 0 0 0 3 8 0 11 11
07:45 AM 0 0 0 0 0 0 0 0 1 10 0 11 11
Total 0 0 ) 0 0 0 0 0 8 47 0 55 55

08:00 AM 0 0 0 0 0 0 0 0 1 g9 0 10 10
08:15 AM 0 0 0 0 0 0 0 0 3 13 0 16 16
08:30 AM 0 0 0 0 0 0 0 0 2 8 0 10 10
08:45 AM 0 0 0 0 0 0 0 0 2 6 0 8 8
Total 0 0 0 0 0 0 0 0 ) 36 0 44 44

Grand Totzl 0 0 0 0 0 0 0 0 16 83 0 99 99

Apprch % 0 ) 0 0 0 0 16.2 83.8 0
Total % 0 0 0 0 0 0 0 0 16.2 83.8 0 100

Cars 0 0 0 0 0 0 0 0 10 82 0 92 92

% Cars 0 0 0 0 0 0 0 i} 62.5 98,8 0 92.9 92.9
Trucks 0 0 0 0 0 0 0 0 6 1 0 7 7

% Trucks 0 0 0 0 0 0 0 0 375 12 0 7.1 7.1




Traffic Engineering and Consulting Services

File Name : 16001 Ward St-Ward St Ext AM
Site Code : 16001
E-W Street: Ward Street Extenstion Start Date : 4/7/2016
N-S Street: Ward Street PageNo :2
Ward Street Ward Street Ward Street Extension
From North From South From West
. . App. App. . App.
Start Time Thru Right | Peds Total Left Thru Peds Total Left Right Peds Total Int. Total
Peak Hour Analysis From 07:15 AM to 08:00 AM - Peak 1 of |
Peak Hour for Enire Intersection Begins at 07:15 AM
07:15 AM 0 0 0 0 0 0 0 0 1 11 ] 12 12
07:30 AM 0 0 0 0 0 0 3 8 0 11 11
07:45 AM 0 0 0 0 0 0 0 0 1 ] 0 11 1t
08:00 AM 0 0 0 0 1] 0 0 0 1 9 0 10 10
Total Volume 0 0 0 0 0 0 0 0 6 38 0 44 44
% App. Total 0 0 0 0 0 0 13.6 86.4 0
PHF 000 000 000 000 000 .000 .000 .000 500 364 .000 917 917
Cars 0 0 0 0 0 0 0 1] 3 38 0 41 41
% Cars 0 0 0 0 0 0 0 0 50.0 100 0 932 93.2
Trucks 0 1] 0 0 0 0 0 0 3 0 1] 3 3
% Trucks 0 0 0 0 0 0 [¢] 0 50.0 0 0 6.8 6.8
Ward Street
Qut In Total
3 Q
K Q 3
6 4] ]
0 0 0
0 0 0
V] 4] 0
Ri?ht Thru Peds
‘_I
Peak Hour Data
—| T o =
% =+ =
_5 [t ™ o o
g E—T North
|a 2% o[zl Peak Hour Begins at 07:15 AN
E ﬁ Cars
; NEEE Sea Trucks
B3 :
9
Left _ Thru Peds
0 0 0
1] 0 ¢]
0 Q 1]
'ﬁ'_]*
E 0 38
! 4] 0 (1]
T ] 38
Cut In Total




Traffic Engineering and Consulting Services

File Name : 16001 Ward St-Ward St Ext PM
Site Code : 16001

E-W Street: Ward Street Extension Start Date : 3/30/2016
N-S Street: Ward Street PageNo :1
Groups Printed- Cars - Trucks
Ward Street Ward Street Ward Street Extension
From North From South From West
Start Time | Thru| Right!| Peds [ App. Total Left| ~Thru] Peds][ App. Total Left| Right] Peds]| App. Tetal | Int Total |

04:00 PM 0 0 0 0 ) 0 0 0 1 12 ) 13 13
04:15 PM 0 0 i} 0 0 0 0 0 1 7 4 8 8
04:30 FM 0 0 0 0 0 0 0 0 1 27 1 29 29
04:45 FM 0 0 0 0 0 0 0 0 1 12 0 13 13
Total 0 0 D 0 0 0 0 0 4 58 1 63 63
05:00 FM 0 ()} 0 0 0 0 0 0 ) 9 0 9 9
05:15 PM 0 0 0 0 0 0 0 0 2 14 0 16 18
05:30 PM 0 0 c 0 0 ) 0 0 1 26 0 27 27
05:45 PM 0 0 0 0 0 0 1 1 1 22 0 23 24
Total 0 D 0 0 0 0 1 1 4 71 0 75 76
Grand Total 0 0 0 0 0 0 1 1 8 129 1 138 139

Apprch % 0 0 0 0 0 100 58 935 0.7

Total % 0 0 0 0 0 0 0.7 0.7 58 928 0.7 59.3

Cars 0 0 0 0 ) 0 1 1 4 129 1 134 135
% Cars 0 0 0 0 0 0 100 100 50 100 100 97.1 97.1
Trucks 0 o] 0 0 0 0 0 0 4 0 0 4 4
% Trucks 0 0 D 0 0 0 0 0 50 0 0 29 2.9




Traffic Engineering and Consulting Services

File Name : 16001 Ward St-Ward St Ext PM
Site Code : 16001

E-W Street: Ward Street Extension Start Date : 3/30/2016
N-S Street: Ward Street PageNo :2
Ward Street Ward Street Ward Street Extension
Fron|1 North From South From West
. . App. App. i App.
Start Time Thru Right i Peds Total Left Thru Peds Total Left Right Peds 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 0 0 0] 0 0 0 0 0 ] 0 ¢} 9
05:15 PM 0 0 0 0 0 0 0 0 2 14 0 16 16
05:30 PM 0 0 0 0 0 0 0 0 1 26 0 27 27
05:45 PM 0 1] 0 0 0 0 1 1 1 22 0 23 24
Total Volurme 0 0 0 0 0 0 1 1 4 71 0 75 76
% App. Total 0 0 0 0 0 100 5.3 94.7 0
PEF .000 .000 .000 000 000 .000 250 .250 500 683 .000 694 704
Cars 0 0 0 0 0 0 1 1 2 71 0 73 74
% Cars 0 0 0 0 4] 0 100 100 50.0 100 0 97.3 97.4
Trucks 0 0 0 0 0 0 0 0 2 0 0 2 2
% Trucks 4} 0 0 ¢ 0 0 0 0 50.0 0 0 27 26
Ward Street
Out In otal
2 [) 2
2 0 2
4 1] 4
) 0 0
i a 0
i i 0
:!_I?ht Thru Peds
Peak Hour Data
gﬁ“ﬂ
[~ N N|
Ec: E—T North
9 ) O L)
1|,’|j - N o e Peak Hour Beglns at 05:00 PM
B 91
2 = Cars
% BECE S oo g Trucks
23 &

Left Thru Peds
1

0 ]
0 1] Q
0 0 1
71 1 72
0 0 0
71 1 72
Qut In Total




Ron Miiller & Associates Traffic Impact and Access Study
Traffic Engineering and Consulting Services River Stone Condominiums, Hingham, Massachusetts

Seasonal/Historical Adjustment Data & Crash Rate Worksheets
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g Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Hingham COUNT DATE : Apr-16
DISTRICT : 5 UNSIGNALIZED: [ x| sieNAuzen: [ ]

~ INTERSECTION DATA -~

MAJOR STREET : Cushing Street

MINOR STREET(S) : Ward Street

INTERSECTION North
DIAGRAM
(Label Approacheas)

PEAK HOUR VOLUMES
APPROACH : 1 2 3 4 5 Total Peak
Hourly
DIRECTION : EB WB S8 Approach
Valume
PEAK HOURLY
VOLUMES (AM/PM) : 458 2b5 298 1,011
Wi ] INTERSECTION ADT { V) = TOTAL DAILY
I" RAGTOR: bd APPROACH VOLUME : S
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 2 ) 3 CRASHES PER YEAR 0.67
YEARS ; ]
(A):
CRASH RATE CALCULATION : 0.21 RATE - “‘(*\}’903%2‘;“)
Comments : Volumes represent weekday PM peak hour

Project Title & Date: 16001/Hingham




massDOT

S d Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Hingham COUNT DATE : Apr-16
DISTRICT ; 5 UNSIGNALIZED: [ x | siGNALzeD: [ ]

~ INTERSECTION DATA -~

MAJOR STREET : High Street

MINOR STREET({S) : Ward Street/French Street

INTERSECTION North
DIAGRAM
(Label Approaches}

PEAK HOUR VOLUMES
APPROACH : 1 2 3 4 5 Total Peak
Hourly
DIRECTION : EB wB NB 5B Approach
Vohima |
PEAK HOURLY
VOLUMES (AM/PM) - = 303 328 143 1,153
. _ INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.117 APPROACH VOLUME 9,855
4OF AVERAGE # OF
TOTAL # OF CRASHES : 16 3 CRASHES PER YEAR 5.33
YEARS : (A):
CRASH RATE CALCULATION : 1.48 e
Comments : Volumes represent weekday PM peak hour

Project Title & Date: 16001/Hingham




masspPO7T

CECTEEEY o Highway
INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Hingham COUNT DATE: ___ Apr-16
DISTRICT 5 UNSIGNALIZED: [ X | siGNALzeD: [ ]

~ INTERSECTION DATA -~

MAJOR STREET : Ward Street

MINOR STREET(S) : Ward Street Extension

INTERSECTION North
DIAGRAM
{Label Approaches)

PEAK HOUR VOLUMES
APPROACH : 1 2 3 4 § [Mctalifeak
Hourly
DIRECTION : EB NB SB Approach
Valume |
PEAK HOURLY -
VOLUMES (AM/PM) : 7 o i T
e _ INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.117 APERGAGH Vsl - 5,726
4 OF AVERAGE # OF
TOTAL # OF CRASHES : 1 _ 3 CRASHES PER YEAR 0.33
YEARS : A
CRASH RATE CALCULATION : 0.16 RATE = T
Comments : Volumes represent wegkday PM peak hour

Project Title & Date: 16001/Hingham




Ron Miiller & Associates Traffic Impact and Access Study

Traffic Engineering and Consulting Services River Stone Condominiums, Hingham, Massachusetts

TriP Generation & Distribution Worksheets




Institute of Transportation Engineers (ITE); 9th Edition

Land Use Code (LUC) 230 - Residential Condominium/Townhouse

Average Vehicle Trips Ends vs:  Dwelling Units
Independent Variable (X}: 36

AVERAGE WEEKDAY DAILY
LnT=0.87Ln(X) +2.46

Ln T=5.58
T =265.07
T=270 vehicle trips
with 50% ( 135 vpd) entering and 50% ( 135 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC
Ln T = 0.80 La (X} + 0.26

LnT=3.13
T=2287
T=23 vehicle trips
with 17% ( 4  vph) entering and 83% ( 19 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC
InT=082LnX)+0.32

LnT=3.26
T=26.05
T=26 vehicle trips
with 67% { 17  vpd)enteringand 37% ( 9  vpd) exiting.
SATURDAY DALY
T =362 X) +427.93
T = 558.25
T = 560 wvehicle trips
with 50% (280 wvpd) entering and 50% ( 280 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR
T=0.29(X) +42.63

T = 53.07
T=53 vehicle trips
with 54% ( 29  vph)enteringand 47% { 24 wvph) exiting.

Ron Muller & Associates

Use Avg. Rate for < 5( Units:

T= 3581*(X}
T= 209.16
T= 210 vehicle trips
with 50% ( 105 vpd)entering and 50% { 105 wvpd) exiting.

Use Avg. Rate for < 50 Units:

T= 567*X)
T= 20412
T= 200 vehicle trips
with 50% ( 100 vpd)entering and 50% ( 100 wvpd) exiting.

Use Max. Rate for < 50 Units:

T= 0.93*(X)
T= 33.438
T= 33 vehicle trips
with 54% ( 18 wvph)enteringand 47% { 15  vph) exiting.

230-Units-Condo.xlsx
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Ron Miiller & Associates Traffic Impact and Access Study

Traffic Engineering and Consulting Services River Stone Condominiums, Hingham, Massachusetts

Capacity Analysis Methodology and Worksheets




Ron Miiller & Associates Capacity Analysis Methodology

Traffic Engineering and Consulting Services

General

A primary result of capacity analysis is the assignment of levels of service to traffic facilities
under various traffic flow conditions. The capacity analysis methodology is based on the
concepts and procedures in the Highway Capacity Manugl (HCM); Transportation Research
Board; Washington, D.C.; 2010. The concept of level of service (LOS) is defined as a
qualitative measure describing operational conditions within a traffic stream and their perception
by motorists and/or passengers. A level of service definition provides an index to quality of
traffic flow in terms of such factors as speed, travel time, freedom to maneuver, traffic
interruptions, comfort, convenience, and safety.

Six levels of service are defined for each type of facility. They are given letter designations from
A to F, with LOS A representing the best operating conditions and LOS F the worst. Since the
level of service of a traffic facility is a function of the traffic flows placed upon it, such a facility
may operate at a wide range of levels of service, depending on the time of day, day of week, or
period of year. A description of the operating condition under each level of service is provided
below:

e LOS A describes conditions with little to no delay to motorists.
» LOS B represents a desirable level with relatively low delay to motorists.
o LOS C describes conditions with average delays to motorists.

s LOS D describes operations where the influence of congestion becomes more noticeable.
Delays are still within an acceptable range.

¢ LOS E represents operating conditions with high delay values. This level is considered
by many agencies to be the limit of acceptable delay.

e LOS F is considered to be unacceptable to most drivers with high delay values that often
occur, when arrival flow rates exceed the capacity of the intersection.

Unsignalized Intersections

Levels of service for unsignalized intersections are calculated using the operational analysis
methodology of the HCM. The procedure accounts for lane configuration on both the minor and
major street approaches, conflicting traffic stream volumes, and the type of intersection control
(STOP, YIELD, or all-way STOP control). The definition of level of service for unsignalized
intersections is a function of average control delay. Control delay includes initial deceleration
delay, queue move-up time, stopped delay, and final acceleration delay. The level-of-service
criteria for unsignalized intersections are shown in Table A-1.

Page 10f 2



Ron Miiller & Associates Capacity Analysis Methodology

Traffic Engi;meerin_g und Consulting Services

Signalized Intersections

Levels of service for signalized intersections are also calculated using the operational analysis
methodology of the HCM. The methodology for signalized intersections assesses the effects of
signal type, timing, phasing, and progression; vehicle mix; and geometries on average control
delay. Control delay includes queue move-up time and stopped delay. Table A-l summarizes the
relationship between level of service and average control delay.

Table A-1
Level-of-Service Criteria for Intersections

Unsignalized Criteria Signalized Criteria
Average Control Delay ~ Average Control Delay
Level of Service In Seconds Per Vehicle  In Seconds Per Vehicle
A <10- <10
B 10.1 10 15.0 10.1to 20.0
Cc 15.1to0 25.0 20.1 to 35.0
D 25.1t035.0 35.1t0 55.0
E 35.1t0 500 55.1 to 80.0
F >50 >80

For signalized intersections, this delay criterion may be applied in assigning level of service
designations to individual lane groups, {o individual intersection approaches, or to the entire
intersection. For unsignalized intersections, this delay criterion may be applied in assigning level
of service designations to individual lane groups or to individual intersection approaches.

Page 2 of 2



HCM 2010 TWSC 2016 Existing AM

2: Cushing St. & Ward St. 4/11/2018

Intersection

Int Delay, s/veh 48

Moverent EBL EBT WBT WER SBL SBR

Vol, veh’h 208 132 214 115 29 124

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh In Median Storage, # - 0 ] - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 97 97 a7 97 97 97

Heavy Vehicles, % 4 4 2 2 1 1

Mvmi Flow 214 136 221 118 30 128

Major/Minor Major1 Major? Minor2

Conflictng Flow Al 33 0 0 845 280
Stage 1 - - - - 280 -
Stage 2 - - 565 -

Critical Hdwy 414 6.41 6.21

Critical Hdwy Stg 1 - 5.41 -

Critical Hdwy Stg 2 - 5.41 -

Follow-up Hdwy 2.236 3.508 3.309

Pct Cap-1 Maneuver 1209 334 761
Stage 1 - - 770 -
Stage 2 - - 571

Platoon blocked, % -

Mov Cap-1 Maneuver 1209 - 270 761

Mov Cap-2 Maneuver - - - 270 -
Stage 1 - - - 770
Stage 2 = - 462

Approzch EB WB SB

HCM Control Delay, 5 5.3 0 13.8

HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1209 - - - 966

HCM Lane V/C Ratlo 0.177 - - - 0.279

HCM Control Delay (s) 8.6 0 - - 138

HCM Lane LOS A A - - B

HCM 95th %tile Q{veh) 0.6 - - 1.1

EX Aid.syn Synchra 8 Light Report

Ron Muiler & Associates

Page 1



HCM 2010 TWSC 2016 Existing AM

3: Ward St./French St. & High St. 41112018

Intersection

Int Delay, sfveh 16.6

Movemsnt EBL EBT EBR WBL WBT WER NBL NBT NBR SBL SBT SER

Vol, veh/h 14 181 32 33 354 18 141 91 79 17 47 40

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

Sign Cenirol Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - Yield - - None

Storage Length - - - - - - - - - - =

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 93 93 93 83 93 93 g3 93 93 93 93 93

Heavy Vehicles, % 5 5 5 3 3 3 4 4 4 2 2 2

Mvmt Flow 15 173 34 I/ W 18 152 98 85 18 5 43

Major/Minor Major1 Maijor2 Minor1 Minor2

Conflictng Flow All 400 0 0 208 0 0 728 691 190 730 699 390
Stage 1 - - . - - . 220 220 - 461 461 -
Stage 2 - - - - - 508 4N - 269 238 -

Critical Hdwy 4,15 - - 413 - 7.14 654 6.24 7.12 652 6.22

Critical Hdwy Stg 1 - - - - - 8.14 554 - 6.12 5.52 -

Critical Hdwy Stg 2 - - - - - - 6.14 554 - 6.12 5.52 -

Follow-up Hdwy 2.245 - - 2227 - 3.536 4.036 3.336 3.518 4.018 3.318

Pot Cap-1 Maneuver 1143 - - 1357 - 336 365 847 338 364 658
Stage 1 - - - - - e 717 - 581 565 -
Stage 2 - - - - - 544 556 - 737 708 -

Platoon Elocked, % - -

Mov Cap-1 Maneuver 1143 - - 1357 269 348 847 230 347 658

Mov Cap-2 Maneuver : - - - 269 348 - 230 347 -
Stage 1 . - - - - 766 706 572 546 -
Stage 2 : - - - 446 538 563 697 -

Approzch EB WB NB SB

HCM Control Delay, s 0.8 0.6 47.5 18.1

HCMLOS E c

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity (veh/h) 396 1143 - - 1357 - 385

HCM Lane VIC Ratio 0.844 0.013 - - 0.026 - 0.29

HCM Controi Celay (s) 475 82 0 - 17 0 - 184

HCM Lane LOS E A A - A A - c

HCM 95th %tile Qveh) 8 0 - - 04 - 1.2

EX AM.syn Synchro 8 Light Report

Ron Muller & Associates
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HCM 2010 TWSC 2016 Existing AM

7: Ward St. Ext. & Ward St. 411172016

Intersection

Int Delay, siveh

Movement NBL NBT SBT SER SEL SER

Vol, veh/h 0 304 112 0 ] 38

Contflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None None - Nene

Storage Length - - - - 50 0

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 92 9 92 92 92 92

Heavy Vehicles, % 0 4 2 0 7 7

Mvmt Flow 0 330 122 0 7 41

Major/Minor Maijor1 Maijor2 Minor2

Conflicting Flow Al 122 0 - 0 452 122
Stage 1 - - - 122 -
Stage 2 - - - - 330 -

Critical Hdwy 41 - - - 6.47 6.27

Critical Hdwy Stg 1 - - - - 547 -

Critical Hdwy Stg 2 - - - - 5.47 -

Follow-up Hdwy 22 - - - 3.563 3.363

Pot Cap-1 Maneuver 1478 - - 556 916
Stage 1 - - - - 8N -
Stage 2 - - - - 77 -

Piatoon blocked, % - - -

Mov Cap-1 Maneuver 1478 - - 556 916

Mov Cap-2 Maneuver - - - 556 -
Stage 1 - - - 891 -
Stage 2 - - - - 77 -

Approach NB SB SE

HCM Control Delay, s 0 ] 9.4

HCMLOS A

Minor Lane/Major Mvmt NBL NBT SELn1 SELn2 SBT SBR

Capacity (veh/h) 1478 - 556 916 - -

HCM Lane V/C Ratio - - 0.012 0.045 -

HCM Control Delay (s) 0 - 16 81 -

HCM Lane LOS A - B A -

HCM ¢5th %tile Q{veh) 0 - 0 01 - -

EX AM.syn Synchro 8 Light Report

Ron Muller & Associates
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HCM 2010 TWSC 2016 Existing PM

2: Cushing St. & Ward St. 4/11/2016

Intersection

Int Delay, sfveh 8.9

Movement EBL EBT WBT WEBR SBL SBR

Vol, veh/h 275 183 217 38 57 241

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Centrol Free Free Free Free Stop Stop

RT Channelized - None - None - Nohe

Storage Length - - - - 0 :

Veh in Median Storage, # - 0 ] - 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 9% 96 9% 96 96 96

Heavy Vehicles, % 0 ] 1 1 0 0

Mvmt Flow 286 19 226 40 59 251

Major/Minor Major] Major? Minor2

Conflicting Flow All 268 0 - 0 1010 246
Stage 1 - - - - 246 -
Stage 2 - - - - 764 -

Critical Hdwy 4.1 - - . 6.4 6.2

Critical Hdwy Stg 1 - - - - 54 -

Critical Hdwy Stg 2 - - - - 54 -

Follow-up Hdwy 2.2 - - - 35 33

Pot Cap-1 Maneuver 1310 - - - 268 798
Stage 1 - - - - 800 -
Stage 2 - - - - 483

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1310 - - - 203 798

Mov Cap-2 Maneuver - - - - 203 -
Stage 1 - - - - 800 -
Stage 2 - - - - 350 -

Approach EB WB SB

HCM Control Delay, s 5.1 0 22.3

HCM LOS c

Minor Lane/Major Mvmt EBL EBT WBT WBRSEBLn1

Capacity (veh/h) 1310 - - - M

HCM Lane V/C Ratio 0.219 - - - 0607

HCM Control Delay (s) 8.5 0 - - 223

HCM Lane LOS A A - - C

HCM &5th %tile Qfveh) 0.8 - - - 4

EX PM.syn Synchro 8 Light Report

Ron Muller & Associates Page 1



HCM 2010 TWSC 2016 Existing PM

3: Ward St./French St. & High St. 4/11/2016

Intersection

Int Delay, sfveh 222

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

Vol, vehth 25 288 65 87 198 18 g7 114 127 16 112 15

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

Sign Centrol Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - Yield - - None

Storage Length - . - - - - - “ - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor af 97 9 97 97 97 97 97 87 97 9

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

Mvmt Flow 26 298 67 9 204 19 20 118 131 168 115 15

Major/Minor Major] Maior? Minor1 Minor2

Conflicting Flow All 223 0 a 385 0 0 841 785 3 835 809 213
Stage 1 - - - - - . 383 383 - 393 393 -
Stage 2 - - - . 458 402 - 442 416 -

Critical Hdwy 4.1 - - 44 - 7.11 651 6.21 71 65 62

Critical Hdwy Stg 1 - - - - - 611 551 - 61 55 -

Critical Hdwy Stg 2 - - - - - 6.11 551 - 61 55 -

Follow-up Hdwy 2.2 - - 22 - - 3509 4.009 3.309 35 4 33

Pot Cap-1 Maneuver 1358 - - 1205 - - 286 326 713 289 37 832
Stage 1 - - - - - - 642 614 - 636 609 -
Stage 2 - - - - - - 585 602 - 598 585 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1358 - - 1206 - 177 291 713 149 283 832

Mov Czp-2 Maneuver - - - - - - 177 291 . 148 283 -
Stage 1 - - - - - - 627 599 629 557 -
Stage 2 - - - - - 416 551 383 581 -

Approach EB WB NB SB

HCM Control Delay, s 05 24 60.9 325

HCM LOS F D

Minor Lane/Major Mymt NBLni EBL EBT EBR WBL WBT WBRSBLni

Capacity {veh/h) 371 1358 - - 1205 - 274

HCM Lane VIC Ratio 0.911 0.019 - - 0.074 - - 0.538

HCM Control Delay (s} 609 7.7 0 - 82 0 - 325

HCM Lane LOS F A A - A A - D

HCM &5th %tile Q(veh) 24 01 - - 02 - 29

EX Ph.syn Synchro 8 Light Report

Ron Muller & Associates Page 2



HCM 2010 TWSC

2016 Existing PM

7: Ward St. Ext. & Ward St. 4/11/2016

Intersection

Int Delay, sfveh

Movement NBL NBT SBT SER SEL SER

Vol, veh/h 0 324 264 0 4 73

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 50 0

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 70 70 70 70 70 70

Heavy Vehicles, % 0 1 0 0 3 3

Mvmi Flow 0 463 377 ] 6 104

Major/Minor Maijor1 Major2 Minor2

Conflicting Flow All 3 0 - 0 840 377
Stage 1 - - - 377 -
Stage 2 - - 483 -

Critical Hdwy 41 - - 6.43 6.23

Critical Hdwy Stg 1 - - - 543 -

Critical Hdwy Stg 2 - - - 543 -

Follow-up Hdwy 22 - 3.527 3327

Pot Cap-1 Maneuver 1193 334 667
Stage 1 - - 691 -
Stage 2 - - - 632 -

Platoon blocked, % -

Mov Czp-1 Maneuver 1193 - 334 667

Mov Cap-2 Maneuver - - - - 334 -
Stage 1 - 691 -
Stage 2 - 632

Approach NB SB SE

HCM Control Delay, s 0 0 11.6

HCM LOS B

Minor Lane/Major Mvmt NBL NBT SELni1S8ELn2 SBT SBR

Capacity (veh/h) 1193 - 334 667

HCM Lane V/C Ratio - - 0.017 0.156 -

HCM Cantrol Delay () 0 - 16 114 -

HCM Lane LOS A - c B -

HCM &5th %tile Qfveh) 0 - 01 06 -

EX PM.syn Synchro 8 Light Report

Ron Muller & Associates

Page 3



HCM 2010 TWSC 2023 No-Build AM

2: Cushing St. & Ward St. 411112016

Intersection

Int Delay, sfveh 5.3

Movement EBL EBT WBT WBR SBL SBR

Vol, veh/h 238 152 248 132 33 142

Conflictng Peds, #hr 0 0 0 0 0 0

Sign Centrol Free Free Free Free Stop Stop

RT Channelized - None - Nene - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0 2

Grade, % - 0 0 - 0 -

Peak Hour Factor 97 97 a7 97 97 97

Heavy Vehicles, % 4 4 2 2 1 1

Mvmt Fiow 246 157 254 136 34 146

Major/Minor Major] Major2 Minor2

Conflicting Flow All 390 0 - ] 971 322
Stage 1 - - - - 322 -
Stage 2 - - - - 649 -

Critical Hdwy 4.14 - . - 6.41 6.21

Critical Hdwy Stg 1 - - - - 541 -

Critical Hdwy Stg 2 - - - - 541 -

Follow-up Hdwy 2.236 - - - 3.508 3.309

Pot Cap-1 Maneuver 1158 - - - 282 Il
Stage 1 - - - - 737 -
Stage 2 - - - - 522 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1158 - - - 216 21

Mov Cap-2 Maneuver - - - - 216 -
Stage 1 - - - - 737 -
Stage 2 - - & ¢ 400 .

Approach EB WB SB

HCM Control Delay, s 55 0 16.2

HCM LOS c

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity {(veh/h) 1158 - - - 500

HCM Lane VIC Ratio 0.213 - - - 0.361

HCM Control Delay {s) 89 0 - - 16.2

HCM Lane LOS A A - - c

HCM 65th %tile Q{veh) 0.8 - - - 16

NB AlM.syn Synchro 8 Light Report

Ron Muller & Associates Page 1



HCM 2010 TWSC 2023 No-Build AM

3: Ward St./French St. & High St. 4/11/2016

Intersection

Int Delay, s/veh 48.4

iiovement EBL EBT EBR WBL WBT WBR NBL NBT NBR S8l SBT SBR

Vol, veh/h 16 18 37 B 47 A 162 105 90 20 54 46

Conflictng Peds, #hr 0 ] 0 0 0 0 0 0 0 0 0 0

Sign Centrol Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - None - - Yield - - None

Storags Length - - - - - - - - - - -

Veh in Median Storage, # - 0 - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 83 93 93 93 93 93 93 93 893 93 93 93

Heavy Yehicles, % 5 5 5 3 3 3 4 4 4 2 2 2

Mvmt Flow 17 19 4 41 438 23 174 113 &7 2 58 48

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 460 0 0 234 0 0 837 7% 219 841 804 449
Stage 1 - - - - . - 253 253 - 531 531 -
Stage 2 - - - - - 584 542 - 30 213 -

Critical Hdwy 415 - 413 714 654 624 712 652 6.22

Critical Hdwy Stg 1 - - - 6.14 554 - 6.12 552 -

Critical Hdwy Stg 2 - - - 6.14 554 - 6.12 552 -

Follow-up Hdwy 2.245 2227 3536 4.036 3.336 3518 4018 3.318

Pot Cap-1 Maneuver 1085 1322 284 38 816 284 316 610
Stage 1 - - - - 747 694 - 532 526 -
Stage 2 - - - - - 484 517 - 700 684 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1085 - 1322 - 212 299 816 169 297 610

Mov Cap-2 Maneuver - - - - 212 299 - 169 297 -
Stage 1 - - 734 682 522 504 -
Stage 2 - - 385 485 506 672 -

Approzth EB WB NB SB

HCM Control Delay, s 0.6 0.6 151.1 23.6

HCM LOS F C

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLni

Capacity (veh/h) 320 1085 - - 1322 - 320

HCM Lane V/C Ratio 1.2 0.016 - - 0.0 - - 0403

HCM Control Delay {s} 1511 84 0 - 18 0 - 238

HCM Lane LOS F A A - A A - C

HCM 95th %tile Q(veh) 16.6 0 - - 01 - 1.9

NB AM.syn Synchro 8 Light Report

Ron Muller & Associates Page 2



HCM 2010 TWSC 2023 No-Build AM

7: Ward St. Ext. & Ward St. 41172016

Intersection

Int Delay, sfveh

Movemant NBL NBT SBT SBR SEL SER

Vol, veh/h 0 350 129 0 7 44

Confiicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Chennelized - None None - None

Storage Length - - - - 50 0

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 92 92 92 82 92 92

Heavy VYehicles, % 0 4 2 0 7 7

Mvmt Flow 0 380 140 0 8 48

Major/Miner Major1 Major2 Minor2

Conflicting Flow All 140 0 - 0 520 140
Stage 1 - - 140 -
Stage 2 - 380 -

Critical Hdwy 41 6.47 6.27

Critical Hdwy Stg 1 - - 547 -

Critical Hdwy Stg 2 - - 547 -

Follow-up Hdwy 22 - 3.563 3.363

Pot Cap-1 Maneuver 1456 - - 508 895
Stage 1 - - - - 875 -
Stage 2 - - - - 681 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1456 - - - 508 895

Mov Cap-2 Maneuver - - - - 508 -
Stage 1 - - - - 875 -
Stage 2 - - - - 681 -

Approzach NB SB SE

HCM Control Delay, s 0 ] 9.8

HCM LOS A

Minor Lane/Major Mvmt NBL NBTSELn1SELn2 SBT SBR

Capacity {veh/h) 1456 - 508 885 -

HCM Lane VIC Ratio - - 0.015 0.053 -

HCM Control Delay (s) 0 - 122 9.2 -

HCM Lane LOS A - B A -

HCM 85th Ytile Qfveh) 0 - 0 02 -

NB Al.syn Synchro 8 Light Report

Ron Muller & Associates

Page 3



HCM 2010 TWSC 2023 No-Build PM

2: Cushing St. & Ward St. 4/11/2018

Intersection

Int Delay, sfveh 14,6

Movement EBL EBT WBT WBR SBL SBR

Vol, vebh 316 210 249 44 65 277

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

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - = - 0 -

Veh in Median Storage, # - 0 0 - 0

Grade, % - 0 0 - 0 -

Peak Heur Factor 96 96 9% 96 96 96

Heavy Yehicles, % 0 ] 1 1 0 0

Mvmt Flow 329 218 259 46 68 289

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 305 0 - 0 1159 282
Siage 1 . : - 282 |
Stage 2 - - 877 -

Critical Hdwy 41 - 6.4 6.2

Critical Hdwy Stg 1 - 54 -

Critical Hdwy Stg 2 - - 54 -

Follow-up Hdwy 2.2 - 35 33

Pot Cap-1 Maneuver 1267 - 218 762
Stage 1 - - 770 -
Stage 2 - - - 410 -

Platoon blocked, % =

Mov Cap-1 Maneuver 1267 - - 153 762

Mov Cap-2 Maneuver - - 153 -
Stage 1 - 770 -
Stage 2 - - 289 -

Approzch EB WB SB

HCM Control Delay, s 53 0 415

HCM LOS E

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity {vehth) 1267 - - - 434

HCM Lane VIC Ratio 0.26 - - - 0.821

HCM Contrel Delay (s) 8.8 0 - - 415

HCM Lane LOS A A - - E

HCM ¢5th %tile Qveh) 1 - - - 17

NB PM.syn Synchro 8 Light Report

Ron Muller & Associates

Page 1



HCM 2010 TWSC 2023 No-Build PM

3: Ward St./French St. & High St. 4/11/2016

Intersection

Int Delay, sfveh 89.2

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

Vol, veh/h 29 332 75 100 228 2 100 131 46 18 129 17

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

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

RT Channelized - - None - - None - - Yield - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - ] - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 97 97 97 97 97 ¥ 97 97 97 97 97 97

Heavy Yehicles, % 0 0 0 0 0 0 1 1 1 0 0 0

Mvmt Flow 30 342 W 103 235 22 103 136 151 19 133 18

Major/Miror Majort Major2 Minor1 Minor2

Conflicting Flow All 257 0 0 420 0 0 968 904 31 960 931 246
Stage 1 - - - - - - 441 441 - 452 452 -
Stage 2 - - - - - - 527 483 - 508 479 -

Critical Hdwy 4.1 - - 41 - . 711 851 62 71 65 62

Critical Hdwy Stg 1 - - - - - - 6.11 551 - 61 55 -

Critical Hdwy Stg 2 - - - - - - 611 551 - 61 55 -

Follow-up Hdwy 2.2 - - 2.2 - . 3.509 4.009 3.309 35 4 33

Pot Cap-1 Maneuver 1320 - - 1150 - . 234 278 668 238 269 798
Stage 1 - - - - - . 597 579 - 591 574 -
Stage 2 - - - - - - 536 566 - 551 558 -

Platoon tlocked, % - : = 7

Mov Cap-1 Maneuver 1320 - - 1150 - - 114 241 668 93 234 798

Mov Cap-2 Maneuver - . - - - . 114 241 - 93 234 -
Stage 1 - . - - - - 579 562 - 573 514 -
Stage 2 - . - - - - 348 507 - M5 54 -

Approzch EB WB NB SB

HCM Confrol Delay, s 0.5 24 282.7 85.2

HCM LOS F F

Minor LaneMajor Mvmt NBLn1 EBL EBT EBR WBL WBT WBRSBLn1

Capacity {(veh/h) 258 1320 - - 1150 - - 214

HCM Lane VIC Ratio 1.506 0.023 - - 0,09 - - 079

HCM Control Delay {s} 2827 7.8 0 - 84 0 65.2

HCM Lane LOS F A A - A A - F

HCM 95th %tile Qfveh) 27 0 - - 03 - 5.6

NB PM.syn Synchro 8 Light Report

Ron Muller & Associates Page 2



HCM 2010 TWSC 2023 No-Build PM

7: Ward St. Ext. & Ward St. 4/11/2018

Intersection

int Delay, sfveh 14

Movement NBL NBT SBT SBR SEL SER

Vol, vehth 0 372 304 0 5 82

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Centrol Free Free Free Free Stop Stop

RT Channelized - None None - None

Storage Length - - - - 50 0

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 0 -

Peak Hour Factor 70 70 w70 70 70

Heavy Vehicles, % 0 1 0 0 3 3

Mvmt Flow 0 & 434 0 7 17

Major/Minor Maijort Major2 Minor2

Conflicting Flow All 434 0 4 0 965 434
Stage 1 - . 434 -
Stage 2 - - 531 -

Critical Hdwy 41 - 6.43 6.23

Critical Hdwy Stg 1 - - - 543 -

Critical Hdwy Stg 2 - - - 5.43 -

Follow-up Hdwy 2.2 - - 3.527 3.327

Pot Cap-1 Maneuver 1136 - - 282 620
Stage 1 - - - - 651 -
Stage 2 - - - - 588

Platoon blocked, % - -

Mov Cap-1 Maneuver 1136 - 282 620

Mov Cap-2 Maneuver - - - 282 -
Stage 1 - - - 651
Stage 2 - - - 588

Approach NB SB SE

HCM Control Delay, s 0 0 12.5

HCM LOS B

Minor Lane/Major Mvmt NBL NBTSELn1SELn2 S8BT SBR

Capagcity (veh/h) 1136 - 282 620 - -

HCM Lane V/C Ratio - - 0.025 0.189 - -

HCM Control Delay (s) 0 - 184 122 - -

HCM Lane LOS A - C B - -

HCM 8ath %tile Q{veh) 0 - 01 07 - -

NB PM.syn Synchro 8 Light Report

Ron Muller & Associates

Page 3



HCM 2010 TWSC 2023 Build AM

2: Cushing St. & Ward St. 4/11/2016

Intersection

Int Delay, siveh 54

Movement EBL EBT WBT WER SBL SBR

Vol, vehth 240 152 246 132 34 146

Conflictng Peds, #/hr 0 0 0 0 0 0

Sign Centrol Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # - 0 0 - 0

Grade, % - 0 0 - 0 -

Peak Hour Factor 97 97 97 97 97 97

Heavy Yehicles, % 4 4 2 2 1 1

Mvmt Flow 247 157 254 136 35 151

Major/Minor Maijor1 Major2 Minor2

Conflicting Fiow All 380 0 - 0 974 322
Stage 1 - - - - 322 -
Stage 2 - - - - 652 -

Critical Hdwy 414 - - - 6.41 6.21

Critical Hdwy Stg 1 - - - - 541 -

Critical Hdwy Stg 2 - - - - 541 -

Follow-up Hdwy 2.236 - - - 3.509 3.309

Pot Cap-1 Maneuver 1158 - - - 280 721
Stage 1 - - - - 737 -
Stage 2 - - - - 520 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 1158 - - - 214 ™

Mov Cap-2 Maneuver . - - - 214 -
Stage 1 - - - - 737
Stage 2 - - - - 398

Approach EB WB SB

HCM Control Delay, s 55 0 16.5

HCM LOS c

Minor Lane/Major Mymt EBL EBT WBT WBER SBLn1

Capacity (veh/h) 1158 - - - 498

HCM Lane VIC Ratio 0.214 - - - 0.373

HCM Control Delay (s) 8 0 - - 1865

HCM Lane LOS A A - - c

HCM 85th %tile Qfveh) 0.8 . - - 17

B AM.syn Synchro 8 Light Report

Ron Muller & Associates Page 1



HCM 2010 TWSC 2023 Build AM

3: Ward St./French St. & High St. 4/11/2016

Intersection

Int Delay, sfveh 59.8

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

Vol, vehh 16 185 37 39 407 2 171 107 93 20 54 48

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

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

RT Channelized - - None - - None - - Yield - - None

Storage Length - - - - - - - - -

Veh in Wedian Storage, # - 0 - - 0 - - 0 - 0 -

Grade, % - ] - . 0 - - 0 - . 0 -

Peak Hour Factor 93 93 93 93 83 93 93 93 83 g3 93 93

Heavy Yehicles, % 5 5 5 3 3 3 4 4 4 2 2 2

Mvmt Flow 17 199 40 42 438 23 184 115 100 2 58 49

Major/Minor Major1 fajor2 Minor1 Minar2

Conflicting Flow All 480 0 0 239 0 0 840 797 219 844 806 449
Stage 1 - - - - 253 253 - 533 533 -
Stage 2 - - - 587 544 - M 273 -

Critical Hdwy 415 413 714 654 624 712 852 6.22

Critical Hdwy Stg 1 - - - - 6.14 554 - 6.12 552 -

Critical Hdwy Stg 2 - - - - 6.14 5.54 - 6.12 552 -

Follow-up Hdwy 2.245 - 2.227 - - 3.536 4.036 3.338 3.518 4.018 3.318

Pot Cap-1 Mansuver 1085 - 1322 - 283 317 816 283 316 610
Stage 1 - - . - - 747 694 - 531 525 -
Stage 2 - - - - 492 516 - 699 684 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1085 - - 1322 - - 211 298 816 166 297 610

Mov Cap-2 Maneuver - - - - - - 211 298 - 166 297 -
Stage 1 - - - - 734 682 521 502 -
Stage 2 - - - - 383 494 501 672 -

Approach EB WB NB SB

HCM Control Delay, s 0.6 0.7 183.8 23.8

HCM LOS F C

Minor Lane/Major Myvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capagity (veh/h) 311 1085 - - 1322 - - 38

HCM Lane V/C Ratio 1.283 0.018 - - 0.032 - - 0.406

HCM Control Delay (s) 1838 B84 0 - 78 H - 238

HCM Lare LOS F A A - A A - c

HCM €5th %tile Q{veh) 18.9 0 - - 01 - - 19

B AM.syn Synchro 8 Light Report

Ron Muller & Associates Page 2



HCM 2010 TWSC 2023 Build AM

7: Ward St. Ext. & Ward St. 4/11/2016

Intersection

Int Delay, siveh

Movemeant NBL NBT SBT SBR SEL SER

Vol, veh/h 0 384 130 0 7 46

Conflicting Peds, #fhr 0 0 0 0 0 0

Sign Centrol Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 50 D

Veh in Median Storage, # - 0 ¢ - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % ] 4 2 0 7 7

Mvmt Fiow ¢ 396 141 0 8 50

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 141 0 - 0 537 141
Stage 1 - - - : 141 -
Stage 2 - - - 396 -

Critical Hdwy 41 - 6.47 6.27

Critical Hdwy Stg 1 - 547 -

Critical Hdwy Stg 2 - - 547 -

Follow-up Hdwy 22 - - 3.563 3.363

Pot Cap-1 Maneuver 1455 = - 496 894
Stage 1 - - - 874 -
Stage 2 - - 669 -

Platoon blocked, % - =

Mov Cap-1 Maneuver 1455 - 498 894

Mov Cap-2 Maneuver - - - 496 -
Stage 1 - 874 -
Stage 2 - 669

Approach NB SB SE

HCM Control Delay, s 0 0 9.7

HCM LOS A

Minor Lane/Major Mvmt NBL NBT SELn1SELn2 SBT SBR

Capacity (velvh} 1455 - 496 8%

HCM Lane V/C Ratio - - 0.015 0.066 -

HCM Control Delay {s) 0 - 124 83 -

HCM Lane LOS A - B A - -

HCM ¢5th %tile Qfveh) 0 - 0 02 -

B AM.syn Synchro 8 Light Report

Ron Muller & Associates

Page 3



HCM 2010 TWSC 2023 Build AM

10: Ward St. & Viking Ln. 4/11/2016

Intersection

Int Delay, sfveh 0.4

Movement WBL WER NBT NBR SBL SBT

Vol, veh/h 5 14 350 1 3 173

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

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - Nene

Storage Length 0 - - - - -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 92 92 82 92 92 92

Heavy Vehicles, % 0 0 4 0 0 2

Mvmt Flow 5 15 380 1 3 188

Major/Minor Minor1 Maijor1 Maijor2

Conflicting Flow All 576 381 0 0 382 0
Stage 1 381 - - - - -
Stage 2 195 - - -

Critical Hdwy 64 6.2 41 -

Critical Hdwy Stg 1 54 - - -

Critical Hdwy Stg 2 54 - - -

Follow-up Hdwy 35 3.3 2.2 -

Pot Cap-1 Maneuver 482 671 - 1188 -
Stage 1 695 - - - - -
Stage 2 843 - - - - -

Platoan blocked, % - - -

Mov Cap-1 Maneuver 481 671 - 1188 -

Mov Cap-2 Maneuver 481 - - = -
Stage 1 895 - - -
Stage 2 840 - - -

Approach WB NB SB

HCM Control Delay, s 1141 0 01

HCM LOS B

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h} - 608 1188 -

HCM Lane V/C Ratio - - 0.034 0.003 -

HCM Control Delay (s) - - 111 ] 0

HCM Lane LOS - - B A A

HCM ¢5th %tile Q{veh) - - 04 0 -

B AM.syn Synchro 8 Light Report

Ron Muller & Associates

Page 4



HCM 2010 TWSC 2023 Build PM

2: Cushing St. & Ward St. 4112016

Intersection

Int Delay, siveh 15

Movement EBL ERT WBT WBR SBL SBR

Vol, vehh 318 210 249 45 65 279

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Conirol Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0

Veh in Median Storage, # - 0 0 - 0

Grade, % - 0 0 - 0 .

Peak Hour Factor 9% 96 9% 96 96 96

Heavy Yehicles, % ¢ 0 1 1 0 ]

Mvmt Flow 332 219 258 47 68 291

Major/Mincr Majort M2 Minor2

Conflictng Flow All 306 0 - 0 1166 283
Stage 1 s - - - 283 -
Stage 2 - - 883 -

Critical Hdwy 41 - 6.4 6.2

Critical Hdwy Stg 1 - - 54 -

Critical Hdwy Stg 2 - - 5.4 -

Follow-up Hdwy 2.2 - 35 33

Pot Cap-1 Maneuver 1266 - 218 761
Stage 1 - - - 770 -
Stage 2 - - - 408

Plateon blocked, % - -

Mov Cap-1 Maneuver 1266 - - 151 761

Mov Cap-2 Maneuver - - - 151 -
Stage 1 - - 770 -
Stage 2 - - 286 -

Approach EB WB SB

HCM Control Delay, s 5.3 0 42.7

HCM LOS E

Minor Lane/Major Mvmt EBL EBT WBT WBRSBLn1

Capacity (veh/h) 1266 - - - 432

HCM Lane V/C Ratio 0.262 - - - 0.829

HCM Control Delay {s) 89 0 - - 427

HCM Lane LOS A A - - E

HCM 95th %tile C{veh) 1.1 - - - 18

B PM.syn Synchro 8 Light Report

Ron Muller & Associates

Page 1



HCM 2010 TWSC 2023 Build PM

3: Werd St./French St. & High St. 4/11/2016

Intersection

Int Pelay, sfveh 105.3

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

Vol, veh'h 29 332 75 103 228 21 105 132 147 (R 17

Conflicting Peds, #hr 0 ] ) 0 0 0 0 0 0 0 0 0

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

RT Channelized - - None - - None - - Yield - - None

Storage Length - - - - - - - - - - -

Veh in [edian Storage, # - 0 - ) 0 - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Haour Factor 7 91 97 97 a7 97 97 97 97 97 971 9

Heavy Vehicles, % 0 0 0 0 ] 0 1 1 1 0 0 0

Mvmt Flow 30 342 77 108 235 22 108 136 152 19 135 18

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 257 0 0 420 0 0 976 910 381 967 937 246
Stage 1 - - - - - 41 44 - 458 458 -
Stage 2 - - - - - 535 468 - 509 479 -

Critical Hdwy 4.1 - - 41 - 711 651 621 71 65 62

Critical Hdwy Stg 1 - - - - 6.41 5.51 - 61 &5 -

Critical Hdwy Stg 2 - - - - - 611 5.51 - 61 55 -

Follow-up Hdwy 22 - - 22 - 3.509 4.009 3.309 35 4 33

Pot Cap-1 Maneuver 1320 - - 1150 - 231 276 668 236 267 798
Stage 1 - - - - 597 579 - 587 670 -
Stage 2 - - - - 531 562 - 550 558 -

Platoor: blocked, % - -

Mov Czp-1 Maneuver 1320 - - 1150 - 110 239 668 91 231 798

Mov Cap-2 Maneuver - - - - 110 239 - 91 2 -
Stage 1 - - - - - 579 582 - 569 508 -
Stage 2 - - - - - 340 501 N3 4 -

Approach EB WB NB SB

HCM Control Delay, s 0.5 25 53341 69.2

HCMLOS F F

Minor Lane/Major Mymt NBLnt EBL EBT EBR WBL WBT WBR SBLni

Capacity {veh/h) 244 1320 - - 1150 - 211

HCM Lane VIC Ratio 1.622 0.023 - - 0.082 - - 0.811

HCM Control Delay (s) $3341 18 0 - 84 0 - 692

HCM Lane LOS F A A - A A - F

HCM 95th %tile Q{veh) 248 041 - - 03 - - 58

Notes

~: Volume exceeds capacity  $: Delay exceeds 300s  +: Computation Not Defined *: All major volume in piatoon

B PM.syn Synchro 8 Light Report

Ron Muiler & Asscciates Page 2



HCM 2010 TWSC 2023 Build PM

7: Ward St. Ext. & Ward St. 4/11/2018

Infersection

Int Delay, sfveh

Movement NBL NBT SBT SER SEL SER

Vol, veh/h g 37 309 0 5 90

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 50 0

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 70 70 0 70 70 70

Heavy Vehicles, % 0 1 0 ¢ 3 3

Mvmt Flow 0 541 441 0 7 129

Major/Minor Majort hajord Minor2

Conflicting Flow All 441 0 - 0 982 441
Stage 1 - - - 41 -
Stage 2 - - 541 -

Critical Hdwy 41 - 643 6.23

Crifical Hdwy Stg 1 - - 543 -

Critical Hdwy Stg 2 - - - 543 -

Follow-up Hdwy 22 - - 3527 3.327

Pot Cap-1 Maneuver 1130 - - 275 614
Stage 1 - - 646 -
Stage 2 - - 581 -

Platoon blocked, % -

Mov Cap-1 Maneuver 1130 - - 275 614

Mov Cap-2 Maneuver - - - 275 -
Stage 1 - - 646
Stage 2 - - 581

Approach NB SB SE

HCM Control Delay, s 0 0 12,7

HCM LOS B

Minor Lane/Major Mvmt NBL NBT SELn18ELn2 SBT SBR

Capacity {veh/h) 1130 - 614 - -

HCM Lane V/C Ratio - - 0.026 0.209 - -

HCM Control Delay (s) 0 - 124

HCM Lane LOS A - B

HCM £5th %tile Q(veh) 0 - 0.8

B PM.syn Synchro 8 Light Report
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HCM 2010 TWSC 2023 Build PM

10: Ward St. & Viking Ln. 4/11/2016

Intersection

Int Delay, siveh 0.3

Movement WBL WER NBT NBR SBL SBT

Vol, veh/h 2 7 372 4 13 386

Conflicting Peds, #hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - -

Veh in Median Storage, # 0 0 - 0

Grade, % 0 - 0 - - 0

Peak Haur Factor 92 92 92 92 92 92

Heavy Yehicles, % 0 0 1 ] 0 0

Mvmt Flow 2 8 404 4 14 420

Major/Minor Minord Major1 Major2

Conflicting Flow All 855 407 0 0 409 0
Stage 1 407 - - -
Stage 2 448 - - -

Critical Hdwy 6.4 8.2 - 41

Critical Hdwy Stg 1 5.4 - - -

Critical Hdwy Stg 2 54 - - -

Follow-up Hdwy 35 33 - - 2.2 -

Pot Cap-1 Maneuver 33 648 - - 1161 -
Stage 1 676 - - - - -
Stage 2 648 - - -

Platoon blocked, % . - -

Mov Cap-1 Maneuver 326 648 - 1161 -

Mov Czp-2 Maneuver 326 - - - -
Stage 1 676 - - -
Stage 2 838 - - -

Approach WB NB SB

HCM Control Delay, s 11.9 0 0.3

HCM LOS B

Minor Lane/Major Mymt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 531 1181 -

HCM Lane VIC Ratio - - 0.018 0.012 -

HCM Control Delay (s) - - 119 841 0

HCM Lans LOS - - B A A

HCM 95th %tile Q(veh) - 041 0

B PM.syn Synchro 8 Light Report
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HCM 2010 AWSC

2023 No-Build AM - With Improvements

3. Ward St./French St. & High St. 41172016
Intersection

Intersection Delay, sfveh 28.1

Intersection LOS D

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 16 185 37 0 38 407 21 0 162 105 90
Peak Hour Factor 092 093 09 09 092 083 083 08 092 093 093 093
Heavy Vehicles, % 2 5 5 5 2 3 3 3 2 4 4 4
Mvmt Flow 0 17 199 40 0 41 438 23 0 174 113 97
Number of Lanes 0 0 1 0 t 0 1 0 0 0 1 0
Approzch EB WB NB

Opposing Approach WB EB 3B

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 i

Conflictiing Approach Right NB SB WEB

Conflicing Lanes Right 1 1 1

HCM Control Delay 16.6 40.2 25

HCM LOS c E C

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Lef;, % 45% 7% 8% 17%

Vol Thru, % 29% 78% 87%  45%

Vol Right, % 25%  16% 5%  38%

Sign Control Stop Stop Stop  Stop

Traffic Vol by Lane 357 238 466 120

LT Vol 162 16 38 20

Through Vol 105 185 407 54

RT Vol 90 37 21 46

Lane Flow Rate 384 256 501 129

Geometry Grp 1 1 1 1

Degree of Util (X} 0714 0495 0.883 0.267

Departure Headway (Hd) 6.802 6959 6347 7438

Convergence, Y/N Yes Yes Yes Yes

Cap 534 520 566 485

Service Time 4802 4971 4447 5454

HCM Lane VIC Ratio 0.719 0492 0885 0.266

HCM Control Delay 25 166 402 1341

HCM Lane LOS c c E B

HCM 95th-tile Q 57 27 1041 1.1

NB AM Mit.syn Synchro 8 Light Report
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HCM 2010 AWSC

2023 No-Build AM - With Improvements

3: Ward St./French St. & High St. 4/11/2016
Intersection
Intersection Delay, siveh
Intersection LOS
Movement SBU SBL S8BT SBR
Vol, veh/h 0 20 54 46
Peak Hour Factor 092 093 083 093
Heavy Vehicles, % 2 2 2 2
Mvmt Flow 0 22 58 49
Number of Lanes 0 0 1 0
Approzach SB
Opposing Approach NB
Opposing Lanes 1
Conflicting Approach Left WB
Conflicting Lanes Left 1
Conflicting Approach Right EB
Conflicting Lanes Right 1
HCM Contrel Delay 131
HCM LOS B
Lane
NB AM Mit.syn Synchro 8 Light Report
Ron Muller & Associates Page 2



HCM 2010 AWSC 2023 No-Build PM - With Improvements

3: Ward St./French St. & High St. 411112016
Intersection

intersection Delay, sfveh 314

Intersection LOS D

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 29 332 75 0 100 228 21 0 100 131 146
Peak Hour Factor 082 097 097 097 092 097 097 097 082 097 087 097
Heavy Vehicles, % 2 D 0 0 2 D 0 ] 2 1 1 1
Mvmt Flow 0 30 342 77 ] 103 235 22 0 103 135 151
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 ]
Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Confliciing Lanes Right 1 1 1

HCM Control Delay 40.7 27.7 307

HCM LOS E D B

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 27% % 29% 1%

Vol Thru, % % 7% 65%  79%

Vol Right, % 9%  17% 6%  10%

Sign Conirol Stop Stop Stop  Stop

Traffic Yol by Lane 37 436 349 164

LT Val 100 29 100 18

Through Vol 131 332 228 129

RT Vol 146 75 21 17

Lane Flow Rate 389 449 360 169

Geometry Grp 1 1 1 1

Degree of Util (X} 0772 0868 0728 0.285

Departure Headway {Hd) 7.151 6985 7.393 8.197

Convergence, Y/N Yes  Yes Yes Yes

Cap 501 517 493 441

Service Time 5246 5051 5393 6.197

HCM Lane VIC Ratio 0776 0868 073 0.383

HCM Cortrol Delay 307 407 217 16.2

HCM Lane LOS D E D c

HCM 95th-file Q 6.8 9.3 5.9 1.8

NB PM Mit.syn Synchro 8 Light Report
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HCM 2010 AWSC 2023 No-Build PM - With Improvements
3: Ward St./French St. & High St. 411172016
Intersection

Intersection Delay, siveh

Intersection LOS

Movement SBU  SBL SBT SBR

Vol, veh/h 0 18 129 17

Peak Hour Factor 092 097 097 097

Heavy Vehicles, % 2 0 0 0

Mvmt Flow 0 19 133 18

Number of Lanes )] 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Contral Delay 16.2

HCM LOS C

Lane

NB PM it.syn Synchro 8 Light Report
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HCIM 2010 AWSC 2023 Build AM - With Improvements
3: Ward St./French St. & High St. 411172016
Interszction

Intersaction Delay, siveh 298

Intersection LOS D

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, vehth 0 18 185 37 0 39 407 21 0 171 107 83
Peak Hour Factor 082 093 093 093 092 093 093 093 092 093 093 093
Heavy Vehicles, % 2 5 5 5 2 3 3 3 2 4 4 4
Mvmt Flow 0 17 199 40 0 42 438 23 0 184 115 100
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0
Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 i

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Contlicting Lanes Right 1 1 1

HCM Control Delay 17 42.5 27.3

HCMLOS C E D

Lane NBLn1 EBLn1 WELn1 SBLn1

Vol Left, % 46% 7% 8%  17%

Vol Thru, % 29% 78% 87%  45%

Vol Right, % 5%  16% 4%  38%

Sign Control Stop Stop Stop  Stop

Traffic Yol by Lane 3 238 467 120

LT Vol 171 16 39 20

Through Vol 107 185 407 54

RT Vol 93 ¥ 2 48

Lane Flow Rate 399 256 502 129

Geometry Grp 1 1 1 1

Degree of Util {X) 0.746 0502 0.8% 027

Departure Headway (Hd) 6.646 7064 6532 754

Convergence, Y/N Yes  Yes Yes Yes

Cap 531 512 557 479

Service Time 4846 5074 4532 5559

HCM Lane V/C Ratio 0.751 05 0501 0.269

HCM Cortrol Delay 273 17 425 133

HCM Lane LOS D c E B

HCM 95th-tile Q 6.4 28 105 1.1

B AM Mit.syn Synchro 8 Light Report
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HCM 2010 AWSC 2023 Build AM - With Improvements
3: Ward St./French St. & High St. 4/11/2016
intersaction

Intersaction Delay, siveh

Intersaction LOS

Movement SBU __ 8BL  SBT SBR

Vol, vzhth ] 20 54 46

Peak Hour Factor 092 083 093 093

Heavy Vethicles, % 2 2 2 2

Mvmt Flow 0 22 58 49

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 13.3

HCM LOS B

Lane

B AM Mit.syn Synchro 8 Light Report
Ron Muller & Associates Page 2



HCM 2010 AWSC 2023 Build PM - With Improvements
3: Ward St./French St. & High St. 4/11/2016
Intersaction

Intersaction Delay, siveh 333

Intersection LOS D

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR
Vol, veh/h 0 29 332 75 0 103 228 21 0 105 132 147
Peak Hour Factor 092 097 097 097 092 097 097 097 092 097 097 0097
Heavy Vehicles, % 2 ] 0 0 2 0 0 0 2 1 1 1
Mvmt Flow ] 30 342 77 0 106 235 22 0 108 136 152
Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0
Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 427 29.9 33

HCM LOS E D D

Lane NBLn1 EBLn1 WBLn1 SBlLn1

Vol Left, % 27% %  29% 1%

Vol Thru, % M%  T6% 65% 79%

Vol Right, % 8% 1% 6% 10%

Sign Control Stop Stop Stop  Stop

Traffic /ol by Lane 384 436 352 166

LT Vol 105 29 103 18

Through Vol 132 332 228 13

RT Vol 147 75 21 17

Lane Flow Rate 396 449 363 171

Geometry Grp 1 1 1 1

Degree of Util {X) 0.793 0879 0753 0.395

Departure Headway (Hd) 7339 7163 7472 834

Convergence, Y/N Yes Yes Yes  Yes

Cap 495 508 436 435

Service Time 5338 5163 5487 6.328

HCM Lane V/C Ratio 0.8 0884 0747 0.393

HCM Control Delay 33 427 298 167

HCM Lane LOS D E D C

HCM 95th-tile Q 7.3 956 6.4 1.9
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HCM 2010 AWSC

2023 Build PM - With Improvements

3: Ward St./French St. & High St. 41112016
Intersection

Intersection Delay, siveh

Intersection LOS

Movement SBU  SBL S8BT SBR

Vol, vehrh ] 18 131 17

Peak Hour Factor 082 097 097 o097

Heavy Vehicles, % 2 0 0 0

Mvmt Flow 0 19 135 18

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Contlicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 16.7

HCM LOS C

Lane

B PM Mit.syn Synchro 8 Light Report
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