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September 26, 2022

Mr. Todd Christensen

Carmel Partners

1330 Connecticut Avenue NW, Suite 320
Washington, DC 20036

Re: Traffic Impact Study
100 Clinton Avenue Development
Stamford, Connecticut
SLR #141.21074.00001

Dear Mr. Christensen,

At your request, SLR International Corporation (SLR) has undertaken this study to evaluate the traffic-
related implications associated with the proposed development to be located at 100 Clinton Avenue in
Stamford, Connecticut. The site consists of two properties that are bisected by Clinton Avenue. Block A is
located on the east side of Clinton Avenue, and Block B is located on the west side. Figure 1 displays the
site location map. The proposed project plans to develop the two parcels on either side of Clinton Avenue,
between Division Street and Richmond Hill Avenue, with two multifamily residential buildings, totaling 471
units. Access to the parking garages will be provided off Clinton Avenue, between Division Street and
Richmond Hill Avenue.

The work comprising the study consisted of several tasks, including data collection, review of roadway and
traffic conditions, estimation of site-generated traffic volumes, and assessment of future traffic
operations. For this study, the following intersections were evaluated:

Greenwich Avenue at Tresser Boulevard (US Route 1)

Greenwich Avenue at Richmond Hill Avenue

Clinton Avenue at Tresser Boulevard (US Route 1)

Clinton Avenue at Division Street

Clinton Avenue at Richmond Hill Avenue

Washington Boulevard at Tresser Boulevard (US Route 1)

Washington Boulevard at Division Street

Washington Boulevard at Richmond Hill Avenue

Washington Boulevard at North State Street and the I-95 westbound on ramp

W NOUEWN R

Please note that we have also prepared a Transportation Demand Management Plan (TDMP)/Parking
Management Plan (PMP) for this development under a separate cover.

SLR International Corporation, 195 Church Street, 7" Floor, New Haven, CT 06510
© 2033447887 @ slrconsulting.com
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EXECUTIVE SUMMARY

Based on the results of this traffic study, it is our opinion that the changes in traffic patterns resulting from
the proposed development will be minimal and can be accommodated by the surrounding roadway
system. Therefore, no offsite mitigation to the surrounding roadway system is required.

EXISTING CONDITIONS

Existing data and information on adjacent/nearby vehicle traffic volumes, transit, and crash history were
collected to determine the existing conditions of the area around the proposed development.

Site Environs

Clinton Avenue is a local roadway that runs north/south from Main Street to Richmond Hill Avenue. Clinton
Avenue generally has one lane in each direction with on-street parking permitted on the west side and
sidewalks on both sides of the roadway.

Richmond Hill Avenue is a local roadway that runs east/west from West Main Street (US Route 1) to
Washington Boulevard. Within the vicinity of the site, Richmond Hill Avenue generally has one lane in each
direction and widens to provide turn lanes at Washington Boulevard. On-street parking is generally not
permitted directly near the site, and sidewalks are present on both sides of the roadway.

Division Street is a local roadway that runs east/west from Clinton Avenue to Washington Boulevard.
Division Street generally has one lane in each direction with on-street parking and sidewalks on both sides
of the roadway.

Washington Boulevard is a principal arterial that runs north/south through Stamford from Cold Spring
Road to Atlantic Street. Within the vicinity of the project site, Washington Boulevard generally has two
lanes in each direction and widens to provide turn lanes at the signalized intersections. On-street parking
is not permitted near the site south of Tresser Boulevard, and sidewalks are present on both sides of the
roadway.

Tresser Boulevard (US Route 1) is a principal arterial that runs east/west through the City of Stamford,
parallel to Interstate 95 (I-95). Within the vicinity of the site, Tresser Boulevard has three lanes in each
direction and widens to provide turn lanes at the signalized intersections. On-street parking is not
permitted, and sidewalks are present on both sides of the roadway.

Greenwich Avenue is a minor arterial that runs north/south along the west side of the Rippowam River
from Tresser Boulevard (US Route 1), where it transitions to West Main Street, to Selleck Street, where it
transitions to Southfield Avenue. Within the vicinity of the project site, Greenwich Avenue generally has
one lane in each direction and widens to provide turn lanes at key intersections. On-street parking is
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September 26, 2022
Mr. Todd Christensen
Page 3

SLR®

permitted within some areas, sidewalks are present on both sides of the roadway, and sharrows are
painted on both travel lanes.

Existing Transit Routes

CTtransit is Connecticut Department of Transportation's (CTDOT) bus service, connecting with other
services in Norwalk, the Metro-North Railroad New Haven Line, Amtrak service, the Metro-North Harlem
Line, and with Bee-Line buses in Westchester County, New York. CTtransit Stamford bus routes 311, 312,
313, 321, 324, 328, 331, 333, 334, 335, 336, 341, 342, 344, and 345 have stops near the site along one or
more of the following locations: Greenwich Avenue, Washington Boulevard, Tresser Boulevard (US Route
1), Clinton Avenue, Richmond Hill Avenue, and Division Street. The proposed redevelopment is also within
walking distance (approximately 0.25 miles) from the Stamford Transportation Center, which provides
access to both Metro-North Railroad and Amtrak services.

Crash Data Summary

Information on traffic crash statistics for the study intersections were obtained from the Connecticut Crash
Data Repository for the roughly 3-year period of January 1, 2019, to September 7, 2022. The crash data
collected for this period, shown in Table 1, is summarized by location.

A total of 203 crashes were reported at the study intersections during the roughly 3-year period. More
than 70 percent of the total crashes resulted in property damage only. Approximately 14 percent of the
total crashes resulted in suspected minor injuries, and approximately 11 percent resulted in possible
injuries. One fatality was reported. According to the Connecticut Crash Data Repository, the fatality
occurred at the intersection of Washington Boulevard and Tresser Boulevard (US Route 1) on
November 13, 2019. The vehicle was traveling straight across the intersection when the pedestrian crossed
the roadway at the marked crosswalk. The pedestrian failed to follow the pedestrian signal and was hit by
the vehicle and killed. There were no other contributing circumstances documented. We also understand
there was a second fatal crash, a hit-and-run, involving a pedestrian that occurred at the intersection of
Washington Boulevard and Tresser Boulevard (US Route 1) in April 2021 that has apparently not yet made
it into the Connecticut Crash Data Repository.

The most common collision type was rear-end collisions, comprising approximately 40 percent of reported
crashes, followed by angle collisions at approximately 27 percent, and sideswipe (same direction) collisions
at 17 percent of reported crashes. Nine pedestrian-related collisions were reported in the Connecticut
Crash Data Repository: two at the intersection of Clinton Avenue and Tresser Boulevard (US Route 1), one
at the intersection of Washington Boulevard and Tresser Boulevard (US Route 1), four at the intersection
of Washington Boulevard and Richmond Hill Avenue, and two at the intersection of Washington Boulevard
and North State Street. According to the Repository, in half of the collisions, the drivers failed to yield to
the pedestrian when turning. In the other half of the collisions, the pedestrians failed to obey the traffic
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signs or signals. One pedestrian was under the influence of medications, drug, or alcohol. No bicycle-
related collisions were reported.

Table 1 Crash Data Summary

Crash Severity Type of Collision

Location

Property Damage Only
Possible Injury
Suspected Minor Injury
Suspected Serous Injury
Fatal Injury
Rear End
Sideswipe (Same Direction)
Hit Pedestrian
Hit Fixed Object
Head On
Sideswipe (Opposite Direction)
Overturn/Rollover
Fell/Jumped From Vehicle
Hit Non-Fixed Object

Greenwich Ave @
Tresser Blvd
Greenwich Ave @
Richmond Hill Ave
Clinton Ave @ Tresser
Blvd
Clinton Ave @
Richmond Hill Ave
Washington Blvd @

6 Tresser Blvd 42 4 4 1 1 27 8 11 1 1 - - - 1 1 - - 2 52
; Washl'ngt.on Blvd @ 7 1 ) ) ; 4 _ 2 R 1 R . - - - - - 1 8
Division St
Washington Blvd @
8 Richmond Hill Ave 1> 2 3 2 ) > ° ° ! ? ) ) ) ) ) i ) i i
g| WoshingtonBVA@N | 30 | g | 4| 1| - |36 |22l || -] -|-|-|-|-|®&

State St

Source: Connecticut Crash Data Repository from January 1, 2019, to September 7, 2022.

Existing Traffic Volumes

Traffic monitoring data from August 2020 (collected during the COVID-19 epoch) for Greenwich Avenue
south of US Route 1, Washington Boulevard south of US Route 1, and Tresser Boulevard west of Route 137
was obtained from CTDOT. The annualized average daily traffic (AADT) on Greenwich Avenue was recorded
as 6,800 vehicles (3,800 northbound and 3,000 southbound). The AADT on Washington Boulevard was
recorded as 13,200 vehicles (6,000 northbound and 7,200 southbound). The AADT on Tresser Boulevard
was recorded as 12,500 vehicles (6,400 northbound and 6,100 southbound).

SLR International Corporation (@ slrconsulting.com
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At the time of this report, the intersection of South State Street at Greenwich Avenue was closed for the
construction of the Stamford Station Parking Garage and traffic was detoured down to Richmond Hill
Avenue. Because of this, multimodal traffic counts could not be conducted, and instead, 2022 balanced
volumes obtained from CTDOT for the ongoing I-95 Exits 7-9 PEL Study were used at the study intersections
along Greenwich Avenue and Washington Boulevard. For the study intersections on Clinton Avenue,
counts conducted in March 2016 were adjusted using the 2022 balanced volumes at the adjacent
intersections. The Baseline (2022) Conditions peak-hour traffic volumes were approved by CTDOT Bureau
of Policy and Planning. The Baseline (2022) Conditions peak-hour traffic volumes are shown in Figure 2.

It is important to note that the intersection counts provided by CTDOT did not include pedestrian volumes,
however, pedestrians were accounted for in the intersection capacity analysis. At each signalized
intersection, ten pedestrian calls per hour were assumed for each pedestrian phase.

PROPOSED DEVELOPMENT
As stated previously, the proposed project plans to develop two multifamily residential buildings on either
side of Clinton Avenue, totaling 471 units. Parking is proposed under each building. Access to the parking

will be provided off Clinton Avenue, between Division Street and Richmond Hill Avenue.

Proposed Development Trip Generation

The proposed site-generated peak-hour trips were estimated using statistical data published by the
Institute of Transportation Engineers (ITE).! Table 2 summarizes the site-generated traffic estimates for
the proposed development during the study peak hours.

Table 2 Proposed Development Vehicle Traffic Estimates

Proposed Development
ITE Land Use 221 — Multifamil
andise cot = VIUHIAMIY 1 479pu | 037/DU | 40 134 = 174 | 039/pU | 112 72 184
Housing (Mid-Rise)
TOD Reduction (-20%) ] ] 8 27 35 ] 22 14 36
Estimated Total ] ] 32 107 139 ; 90 58 148

Notes:
1. Trip Generation, 11" Edition, Institute of Transportation Engineers
2. DU =Dwelling Units

The statistical data published by ITE is largely based on areas without the public transportation attributes
and access to the train station of Stamford. The proposed redevelopment is approximately 0.25 miles from

! Trip Generation, 11" Edition, Institute of Transportation Engineers, 2021
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the Stamford Transportation Center. Given the proposed development’s location within downtown
Stamford and its proximity to the Stamford Transportation Center, and based on correspondence with
CTDOT, a 20 percent Transit Oriented Development (TOD) reduction was applied to the site-generated
traffic estimates. Because TODs reduce the need for residents and visitors to drive, TOD housing typically
produces considerably less vehicle traffic than what is generated by conventional housing developments.

As shown in Table 2, the proposed development is estimated to generate around 139 new vehicle trips (32
vehicles entering and 107 vehicles exiting) during the morning peak hour and 148 new vehicle trips (90
vehicles entering and 58 vehicles exiting) during the afternoon peak hour.

Proposed Development Trip Distribution and Trip Assignment

The geographic distribution of the proposed development site-generated traffic was estimated based on
review of the roadway traffic patterns in the vicinity of the site as well as review of census commuting
data. Figure 3 illustrates the distribution for the proposed redevelopment site-generated traffic through
the study area.

Based on the proposed redevelopment trip generation and trip distribution, the proposed site-generated
trips were assigned to the study area intersections. Figure 4 displays the resulting proposed
redevelopment trip assignment.

FUTURE (2025) CONDITIONS

The proposed development is anticipated to be completed by 2025. Future (2025) Conditions were
evaluated with the proposed development site vacant and with the proposed residential development

completed to determine possible traffic impacts.

Background Traffic Volumes

The background traffic scenario is reflective of Future (2025) Conditions if the proposed development was
not built. Background (2025) Conditions also include traffic associated with other nearby expected
upcoming developments as well as general traffic growth.

Based on correspondence with the City of Stamford, CTDOT, and based on our knowledge of proposed and
pending developments in the area, the following development projects were included in Background
(2025) Conditions. They are as follows:

Stamford Station Parking Garage (State Street Garage)
406 Washington Boulevard — Gateway Tower Expansion
885 Washington Boulevard — The Smyth

245 Atlantic Street — True North

W
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5. 677 Washington Boulevard
6. 154 Broad Street

Figure 5 displays the locations of the nearby planned developments. The anticipated future site-generated
peak-hour trips from each planned development were obtained from their respective traffic studies and/or
OSTA applications. Information on the nearby planned developments is included in the Appendix. The
resulting total trip assignment from the nearby planned developments is shown in Figure 6.

There were also a few other development projects in the area that were identified by the City of Stamford
but not by CTDOT. These were deemed relatively insignificant in relation to our study area, and any of their
new traffic can be considered accounted for within the ambient traffic growth rate for the area at the
advice of CTDOT. Based on correspondence with CTDOT, the existing traffic volumes were projected to
Future (2025) Conditions using a growth rate of 0.7 percent per year. Background (2025) Conditions peak-
hour traffic volumes were estimated by applying the growth rate to the Baseline (2022) Conditions peak-
hour traffic volumes (shown in Figure 2) and then adding the anticipated peak-hour total trip assighnment
from the nearby planned developments (shown in Figure 6). The resultant Background (2025) Conditions
peak-hour traffic volumes are shown in Figure 7. The Background (2025) Conditions peak-hour traffic
volumes were approved by CTDOT Bureau of Policy and Planning.

Combined Traffic Volumes

The combined traffic scenario is reflective of Future (2025) Conditions once the proposed development is
completed. Combined (2025) Conditions peak-hour traffic volumes were estimated by adding the
proposed development trip assignment (shown in Figure 4) to the Background (2025) Conditions peak-
hour traffic volumes (shown in Figure 7). The resultant Combined (2025) Conditions peak-hour traffic
volumes are shown in Figure 8.

INTERSECTION CAPACITY ANALYSIS

Intersection capacity analysis was performed at the study intersections under Background and Combined
(2025) Conditions to evaluate each intersection's ability to process traffic volumes. These evaluations were
used to determine possible traffic impacts from the proposed development based on the comparison of
background and combined traffic operations.

Intersection operation results are expressed as a level of service (LOS). LOS is used to provide a qualitative
evaluation of the efficiency of operations of an intersection in terms of delay and inconvenience based on
certain quantitative calculations. A description of the various LOS designations, A through F, is given in the
Appendix. LOS A describes operations with very low average control delay per vehicle while LOS F describes
operations with long average delays. The study intersections were evaluated using Synchro 11
(Trafficware) traffic analysis software package. Table 3 summarizes the capacity analysis findings under
Background and Combined (2025) Conditions. The full level of service table and the Synchro analysis

SLR International Corporation @ sirconsulting.com
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worksheets are included in the Appendix.
It is important to note that LOS A to LOS D are generally considered acceptable conditions. However, in
some areas, LOS E during peak hours is often deemed acceptable and can indicate an efficient tradeoff

between traffic flow and the amount of land devoted to the movement of motor vehicles.

Table 3 Capacity Analysis Summary - Future (2025) Conditions

Signalized
1. Greenwich Avenue at Tresser
reenwich Avenu c c c c
Boulevard (US Route 1)
2.G i i i
reenwich Avenue at Richmond Hill c c b b
Avenue
3. Clinton Avenue at Tresser Boulevard c c B B
(US Route 1)
5. Clinton A Rich Hill
inton Avenue at Richmond Hi c c B c
Avenue
6. Washington Boulevard at Tresser
D D D D
Boulevard (US Route 1)
7. Washington Boulevard at Division
A A A A
Street
8. Washington Boulevard at Richmond
) B B C C
Hill Avenue
9. Washington Boulevard at North c b B B
State Street/I-95 Westbound On Ramp
Unsignalized
4. Clinton Avenue at Division Street
Westbound Left/Right B B A B
Southbound Left A A A A
10. Clinton Avenue at Proposed Parking Garage Access
Northbound Left A A
Eastbound Left/Through/Right B B
Westbound left/Through/Right B B
Southbound Left A A

Notes: LOS calculations were performed using Synchro 11.
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As shown in Table 3, the study intersections are expected to operate at acceptable overall LOS (LOS D or
better) during both peak hours under Background and Combined (2025) Conditions. Additionally, the
proposed parking garage access is expected to operate at acceptable conditions (LOS B or better) during
both peak hours under Combined (2025) Conditions.

QUEUE ANALYSIS

The study intersection queues were also evaluated using Synchro 11 (Trafficware) traffic analysis software
package. For analysis, the average and 95" percentile queues are recorded. The Synchro analysis
worksheets are included in the Appendix.

All study intersections are not expected to experience any significant increases in queues resulting from
the proposed development. Additionally, all approach lanes within close proximity to the proposed
development are expected to provide adequate storage length under Background and Combined (2025)
Conditions during both peak periods.

INTERSECTION SIGHT DISTANCE

Intersection sight distance was measured at the proposed parking garage driveways. Intersection sight
distance is determined through the creation of clear sight triangles. Each quadrant of the intersection
should contain a triangular area free of obstructions. For the proposed garage driveways, and for vehicles
on Clinton Avenue approaching each driveway, the length of the legs of the triangles should be long
enough such that the driver can see any potentially conflicting vehicles departing the proposed garage
driveways in sufficient time to slow or stop before colliding. For vehicles departing from the proposed
garage driveways, the length of the legs of the triangles should be sufficient for a stopped driver to depart
each driveway and turn onto Clinton Avenue safely.

Intersection sight distance was measured in accordance with criteria set forth in the 2003 CTDOT Highway
Design Manual. For a speed of 25 miles per hour (mph), 280 feet of intersection sight distance is required.
Looking north towards Division Street when exiting each driveway, a driver can see more than the 280 feet
required for a speed of 25 mph. Looking south towards Richmond Hill Avenue, the required sight line
extends into the signalized intersection of Clinton Avenue and Richmond Hill Avenue. At a conventional
intersection, left-turning vehicles typically travel at a speed of 15 mph and right-turning vehicles typically
travel at a speed of 9 mph. For a speed of 15 mph, approximately 165 feet of intersection sight distance is
required. For a speed of 9 mph, approximately 100 feet of intersection sight distance is required. Looking
south towards Richmond Hill Road when exiting each driveway, a driver can see more than the 165 feet
required for a speed of 15 mph at the eastbound approach, more than the 100 feet required for a speed
of 9 mph at the westbound approach, and more than the 280 feet required for a speed of 25 mph at the
northbound approach at the signalized intersection of Clinton Avenue and Richmond Hill Avenue.
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All vegetation within the clear sight triangles at the parking garage driveways must be kept trimmed,
especially during the spring and summer, to ensure that sufficient intersection sight distance is provided
throughout the year. On-street parking is currently permitted on the west side of Clinton Avenue. It is
recommended to establish a no-parking zone along the west side of Clinton Avenue from approximately
50 feet north of the proposed garage driveway to Richmond Hill Avenue to improve the sight lines at the
driveway.

Additionally, upon review of the study area, the vegetation within the median at Gateway Commons (the
westbound approach at the intersection of Washington Boulevard and Richmond Hill Avenue) is very tall
and restricts the sight distance of vehicles and more importantly pedestrians crossing the intersection. This
vegetation should get trimmed to maintain the required sight distance at the intersection.

SUMMARY

This study was conducted to assess the traffic impacts of the proposed development to be located at 100
Clinton Avenue in Stamford. The proposed project plans to develop two multifamily residential buildings
on either side of Clinton Avenue, totaling 471 units. Parking is proposed under each building. Access to the
parking will be provided off Clinton Avenue, between Division Street and Richmond Hill Avenue.

To determine a profile of existing conditions, data assembly efforts were undertaken. Estimates of traffic
that will be generated by the proposed development was developed based on statistical data published
by ITE; and intersection capacity analysis and queue analysis were performed at the study intersections
under Background and Combined (2025) Conditions.

With the proposed development, all study intersections are expected to operate at acceptable overall LOS
during both peak periods. Additionally, all study intersections are not expected to experience any
significant increases in queues with the proposed development. Based on the results of this traffic study,
it is our opinion that the changes in traffic patterns resulting from the proposed development, can be
accommodated by the surrounding roadway system. Therefore, no offsite mitigation to the surrounding
roadway system is required.

To improve roadway operations and sight lines at the proposed parking garage driveways, it is
recommended to establish a no-parking zone along the west side of Clinton Avenue from approximately
50 feet north of the proposed garage driveway to Richmond Hill Avenue. Additionally, upon review of the
study area, the vegetation within the median at Gateway Commons (the westbound approach at the
intersection of Washington Boulevard and Richmond Hill Avenue) is very tall and restricts the sight distance
of vehicles and more importantly pedestrians crossing the intersection. This vegetation should get
trimmed to maintain the required sight distance at the intersection.
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We hope this report is useful to you and the City of Stamford. If you have any questions or need anything
further, please do not hesitate to contact either of the undersigned.

Sincerely,

SLR International Corporation
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oy S 1P
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Emily A. Fogter, PE Neil C. Olinski, MS, PTP
Associate Transportation Engineer Senior Transportation Planner
Figures

e Figure 1 —Site Location Map

e Figure 2 — Baseline (2022) Conditions Peak-Hour Traffic Volumes

e Figure 3 — Proposed Development Distribution

e Figure 4 — Proposed Development Peak-Hour Trip Assignment

e Figure 5 — Nearby Planned Developments Locations

e Figure 6 — Nearby Planned Developments Total Peak-Hour Trip Assignment
e Figure 7 — Background (2025) Conditions Peak Hour-Traffic Volumes

e Figure 8 — Combined (2025) Conditions Peak Hour-Traffic Volumes

Appendix
e Information on the Nearby Planned Developments Included in Background (2025) Conditions
e LOS Designation Descriptions
e Full LOS Table
e Synchro Analysis Worksheets

21074.00001.51922.Itr.docx
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Background Project List

1.

o v kW

Stamford Transportation Center/State Street Garage — STEP 1 MTG Pre-Certification
Application Traffic Volume Data Requirements (April 26, 2018)

406 Washington Blvd - Gateway Tower Expansion — Administrative Decision Review (February
11, 2021) / Traffic Impact Study (February 2019)

885 Washington Blvd — The Smyth — OSTA Response to Comments (June 26, 2018)

245 Atlantic Street — True North — Site Generated Traffic Volumes

677 Washington Boulevard — Traffic Access and Impact Study (October 2020)

154 Broad Street — Traffic Impact and Parking Study (April 9, 2021)
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LEVEL OF SERVICE
FOR
SIGNALIZED INTERSECTIONS
(MOTORIZED VEHICLE MODE)

Level of service for signalized intersections is defined in terms of control delay, which is a measure
of driver discomfort, frustration, fuel consumption, and increased travel time. The delay experienced
by a motorist is made up of a number of factors that relate to control, geometrics, traffic, and
incidents. Total delay is the difference between the travel time actually experienced and the
reference travel time that would result during base conditions: in the absence of traffic control,
geometric delay, any incidents, and any other vehicles. Specifically, LOS criteria for traffic signals
are stated in terms of the average control delay per vehicle, typically for a 15-min analysis period.
Delay is a complex measure and depends on a number of variables, including the quality of
progression, the cycle length, the green ratio, and the v/c ratio for the lane group. The criteria are
given below.

LEVEL-OF SERVICE CRITERIA FOR SIGNALIZED
INTERSECTIONS
MOTORIZED VEHICLE MODE
LOS By Volume-to-Capacity Ratio!
CONTROL DELAY (s/veh)
vic<1.0 v/ic>1.0
A F <10
B F >10 AND < 20
C F >20 AND < 35
D F >35 AND < 55
E F > 55 AND < 80
F F > 80

!'For approach-based and intersection-wide assessments, LOS is defined solely by control delay.



Specific descriptions of each LOS for signalized intersections are provided below:

Level of Service A describes operations with a control delay of 10 s/veh and 20 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is low and either progression is exceptionally favorable or the cycle length is very short. If LOS
A is the result of favorable progression, most vehicles arrive during the green indication and travel
through the intersection without stopping.

Level of Service B describes operations with control delay between 10 and 20 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is low and either progression is highly favorable or the cycle length is short. More vehicles stop
than with LOS A.

Level of Service C describes operations with control delay between 20 and 35 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when progression is favorable
or the cycle length is moderate. Individual cycle failures (i.e., one or more queued vehicles are not
able to depart as a result of insufficient capacity during the cycle) may begin to appear at this level.
The number of vehicles stopping is significant, although many vehicles still pass through the
intersection without stopping.

Level of Service D describes operations with control delay between 35 and 55 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is high and either progression is ineffective or the cycle length is long. Many vehicles stop and
individual cycle failures are noticeable.

Level of Service E describes operations with control delay between 55 and 80 s/veh and a volume-
to-capacity ratio no greater than 1.0. This level is typically assigned when the volume-to-capacity
ratio is high, progression is unfavorable, and the cycle length is long. Individual cycle failures are
frequent.

Level of Service F describes operations with control delay exceeding 80 s/veh or a volume-to-
capacity ratio greater than 1.0. This level is typically assigned when the volume-to-capacity ratio is
very high, progression is very poor, and the cycle length is long. Most cycles fail to clear the queue.

Reference: Highway Capacity Manual 6, Transportation Research Board, 2016.




LEVEL OF SERVICE
FOR TWO-WAY
STOP SIGN CONTROLLED INTERSECTIONS

The level of service for a TWSC (two-way stop controlled) intersection is determined by the
computed or measured control delay and is defined for each minor movement. Level of service is not
defined for the intersection as a whole. Control delay includes initial deceleration delay, queue
move-up time, stopped delay, and final acceleration delay. LOS criteria are given in the Table. LOS
criteria are given below:

LEVEL-OF SERVICE CRITERIA FOR AWSC INTERSECTIONS

LOS! CONTROL DELAY (s/veh)

< 10

>10 AND < 15

>15 AND < 25§

>25 AND < 35

>35 AND < 50

S B~ (O -- I

>50

Note: ~ LOS criteria apply to each lane on a given approach and to each approach on the minor street.
LOS is not calculated for major-street approaches or for the intersection as a whole.
LOS F is assigned to a movement if the volume-to-capacity ratio exceeds 1.0, regardless of the control delay

Reference: Highway Capacity Manual Version 6.0, Transportation Research Board, 2016.




Full Capacity Analysis Summary - Future (2025) Conditions

Signalized

1. Greenwich Avenue at Tresser Boulevard (US Route 1)

Eastbound Left

Eastbound Through/Right

Westbound Left

Westbound Through/Right

Northbound Left

Northbound Through

Northbound Right

Southbound Left

Southbound Through

Southbound Right

Overall

O>IO0|®O|O0|®m || |®

A|>|O0|m|O|0|®m|m|m|wm

a>O0|000|0|®m|®@|m|®m

al>|lolojo|g|o|m|m|o|wm

2. Greenwich Avenue at Richmond Hill Avenue

Eastbound Left/ Through/Right

Westbound Left/Through/Right

Northbound Left/Through/Right

Southbound Left/Through/Right

Overall

AO|@(O|O|m

Ajlmlo|Oo|m

Oflojojo|m

Qlololo|m

3. Clinton Avenue at Tresser Boulevard (US Route 1)

Eastbound Left

Eastbound Through/Right

Westbound Left

Westbound Through

Westbound Right

Northbound Left/Through/Right

Southbound Left/Through/Right

Overall

AaAlmoOo|lo|lo|wm|>|>

almmo|lo|w|>|>

WM(M| w|w|w|>|>

W(O|mM| @|w|w|w|>

5. Clinton Avenue at Richmond Hill Avenue

Eastbound Left/Through/Right

Westbound Left

Westbound Through/Right

Northbound Left/Through/Right

Northbound Right

Southbound Left/Through/Right

Overall

O[> >0O|0|0

A|mI>|I>0O0|0

VIO |O| | |

AO|m|O|@|ME|O




Full Capacity Analysis Summary - Future (2025) Conditions (Continued)

Signalized

6. Washington Boulevard at Tresser Boulevard

(US Route 1)

Eastbound Left

Eastbound Through/Right

Westbound Left

Westbound Through/Right

Northbound Left

Northbound Through

Northbound Right

Southbound Left

Southbound Through

Southbound Right

Overall

Qwmom|o(fOm|O|m|(O|m

Qlw|o|m|o|lom|olm|{go|m

Oflo|o|m|o|o|lo|o|o|go|m

Q|o|g|(m|o|O|O|O|O|O|m

7. Washington Boulevard at Division Street

Eastbound Left/Through

Eastbound Right

Westbound Left/Through/Right

Northbound Left

Northbound Through/Right

Southbound left

Southbound Through/Right

Overall

D> >|>|> (>l m

(> > |>|> > om

D> > >(>|>|0|m

D> >|>|>(>0m

8. Washington Boulevard at Richmond Hill Avenue

Eastbound Left

Eastbound Through/Right

Westbound Left/Through/Right

Northbound Left

Northbound Through/Right

Southbound Left/Through/Right

>(>|0|omm

Overall

B

®(|>|>|O(O[mm

AN ®(O|O|COmM

AN|@@(O|O|OmM

9. Washington Boulevard at North State Street/1-95 Westbound On Ramp

Westbound Left

D

Westbound Through

Westbound Right

Northbound Left

Northbound Through

Southbound Through

Southbound Right

Overall

OO Ojw(O(m|iO

Qlolo|jwm|o|m|o|o

W P>|w|w|(w|m|O|O

W@ O|MO|O




Full Capacity Analysis Summary - Future (2025) Conditions (Continued)

Level of Service

Intersection/Lane Group A.M. Peak Hour P.M. Peak Hour
Background Combined Background Combined
Unsignalized
4. Clinton Avenue at Division Street
Westbound Left/Right B B A B
Southbound Left A A A A
10. Clinton Avenue at Proposed Parking Garage Access
Northbound Left A
Eastbound Left/Through/Right B
Westbound left/Through/Right B
Southbound Left A

Notes: LOS calculations were performed using Synchro 11.
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