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Introduction

The City of Avondale Estates, in partnership with the
Atlanta Regional Commission, has led a feasibility
study to explore two transportation project candidates
recommended in its recent Downtown Master

Plan update: the conversion of US 278 through the
city from five lanes to three, and the installation

of a roundabout intersection at US 278 and North
Clarendon Avenue, adjacent to the city’'s Tudor Village
historic district. This report documents the findings of
a traffic study that explored the impacts of these two
projects on current and projected levels of vehicular
traffic.

BACKGROUND OF THE
FEASIBILITY STUDY

The study is being conducted as part of the Atlanta
Regional Commission’s Livable Centers Initiative (LCI)
program, which also provided funding assistance

for the City's recent Downtown Master Plan

update. The LCI program makes funds available for
implementation studies that explore in greater detail
how to advance project proposals made in LCl area
planning studies.

The City and ARC have organized this study to
explore the feasibility of converting US 278 (East
College Avenue) through the City from a five-lane
road to a three-lane road and installing a roundabout
intersection at the corner of US 278 and North
Clarendon Avenue.

US 278 is a 4- and 5-lane
street through the City of
Avondale Estates and parts
of Decatur, but reverts to two
lanes to the east and west of
this corridor extent.

ORIGINS OF THE IDEAS

The Downtown Master Plan update identified these
two project ideas as key strategies for improving
pedestrian conditions downtown and introducing
safer pedestrian access between residential
neighborhoods south of US 278 and the commercial
properties along it. The roundabout intersection

in particular was proposed as a means of calming
traffic passing through the City’s primary downtown
intersection.

These ideas had also been recommended in the
Lifelong Communities study undertaken in partnership
with the City and ARC prior to the Downtown

Master Plan update; the Master Plan explored

more advanced concepts that examined how the
roundabout intersection might fit into the overall built
environment and how typical cross-sections might be
designed. It articulated community desires for both of
these elements, primarily to increase pedestrian safety
and repurpose the existing right-of-way along US 278
to better match travel demand, to accommodate
other users of the street, and to pursue a design that
could control speeds through the community.

Additionally, when viewed from a larger perspective,
the road diet is balancing capacity on the US 278
corridor with the extents on either side of Avondale
Estates. As illustrated in the diagram below, the

4- and 5-lane typical cross-sections in the City are
bookended by two-lane sections at either end. The
additional capacity through the City is distributed onto
crossing streets.
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Overall conditions
of the area

US 278 is classified by the Georgia Department of
Transportation (GDOT) as a minor urban arterial, and
throughout the Avondale Estates City limits features

a typical section of four or five lanes (two travel lanes
per direction throughout, with a two-way left turn
lane except for a short transitional section around the
intersection of Dalerose Avenue where the roadway
is only four lanes total. The most recent available
traffic counts or volume estimates from the Georgia
Department of Transportation are 18,000 at Lakeshore
Drive (an estimate from 2013) and 21,100 just east of
Sams Crossing-Arcadia Avenue.

The US 278 corridor serves the primary commercial
and industrial area of the City of Avondale Estates,
with mostly retail, restaurant and other non-residential
uses on both sides of the street between Sams
Crossing and South Avondale Road. Between South
Avondale Road and North Clarendon Avenue, these
commercial uses continue on the north side of

the road only; the south side features a continuous
vegetation hedge planted in a narrow parkway with
no driveway cuts or intersecting streets for the entire
hedge’'s length. For this reason, although left turns to
access cross streets or private property are common
throughout the corridor, they occur only in the
eastbound direction between South Avondale Road
and Clarendon Avenue.

By and large, the side streets from US 278 do not add
significant volumes of traffic to the corridor. Many

of these streets only extend short distances; on the
north they end before the CSX/Georgia Railroad
corridor and on the south they are limited by breaks in
the street network. East of the South Avondale Road
intersection and west of Clarendon, there are no
intersecting streets on the south side of the corridor
at all due to the historic hedge row separating South
Avondale Road from US 278. For this reason, many
current intersections do not appear to experience
severe congestion.

The corridor’s current traffic levels are generally
consistent throughout its length, with little traffic
coming from or leading to side streets except for
North Clarendon Avenue and Arcadia Avenue-Sams
Crossing.

Apart from transportation-related concerns, a large
portion of downtown Avondale Estates is designated
as a Historic District on the National Register of
Historic Places; this is discussed in greater detail in the
Environmental Screening summary of this report.

Primary
Components of the
Feasibility Study

Owing to downtown's historic district status and
GDOT's ownership of US 278, the feasibility study has
included three principal components:

1. An environmental screening to determine
what natural or historic resources might
be in the project area and whether or not
any changes to US 278 might constitute
adverse impacts;

2. Atraffic study that counted current traffic
levels, estimated future traffic levels based
on new development in the area, and
analyzed the capacity of intersections along
US 278 under the current design and the
proposed design of the roundabout; and

3. A GDOT Concept Report for a roadway
construction project that would implement
the feasibility study’'s recommended
ideas. Concept Reports are the first step
in GDOT's formal project development
process, in which transportation projects
are defined, studied, designed, funded and
ultimately constructed.
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By setting up the feasibility study to also prepare the
GDOT concept report, the City has expedited the
process of beginning more detailed engineering and
securing funding for a US 278 project.

Environmental
Screening

The first step of the feasibility study was performing
a planning-level environmental screening report. The
study team conducted field surveys and research

in August 2014 and focused on the identification of
visible constraints that should be considered during
the development of the proposed project concept.
The environmental survey included identification

of historical resources, underground storage tank
(UST) locations, natural features, and parks and other
sensitive land uses (such as churches, cemeteries,
libraries, and schools) that could be viewed from

the roadway and which could impact the proposed
project. In addition to these field survey efforts, the
team reviewed available documentation from the
National Register of Historic Places (NRHP) and the
Georgia Department of Natural Resources (GADNR)
to obtain additional information related to historical
resources, threatened and endangered species, and
hazardous materials.

Land use within the study area consists of single
and multi-family housing, commercial businesses,
strip mall shopping centers and civic buildings (the
Avondale Estates City Hall and Police Department).
Much of this area is within the Avondale Estates
Historic District, including the two elliptical island
parks that make up Avondale Plaza.

Environmental Screening:
Key Guidance for the Study

The primary purpose for the screening was to
understand the potential for environmental impact
in developing a recommended project. These key
points helped to inform the team in moving forward.

= Given that the two islands comprising the
Avondale Plaza are part of the city's original
design plan, it is likely that the conversion of any
part of these areas to a transportation use would
result in an adverse effect to the historic district,
regardless of how much of these areas would
ultimately be disturbed.

= The three-block hedgerow along US 278 should
be considered in a similar fashion. The removal
of any part of this feature would likely result in an
adverse effect to the historic district.

= Assuming that the streetcar shelter at the end of
the hedge row is not historic, further modification
of this structure, or its removal, would not likely
result in an adverse effect to the historic district.

= Efforts should be made to retain the existing
granite curbing within the historic district
boundary. If this is not possible, then any granite
curbing that is removed should be reused or
reinstalled at other locations when possible.

= Any modifications to contributing buildings
within the historic district would most likely be
regarded as an adverse effect to the historic
district.

= The reconstruction of existing sidewalks or grass
strips along the corridor would most likely not
result in an adverse effect to the historic district
if previous modifications have been undertaken
within the past fifty years.

= Modifications to US 278 could result in an
adverse effect to the historic district if the
proposed improvements result in any substantial
changes to the historic character of the area. For
example, incorporation of a roundabout into the
current roadway configuration at US 278 and
Clarendon Avenue could be viewed as an adverse
effect because it considerably alters the historic
linear alignment of the existing roadway.



SURVEY METHODOLOGY

For the purposes of the screening, the team grouped
the identified resources into three distinct categories:

1. Those requiring individual evaluation
for eligibility on the National Register of
Historic Places (National Register);

2. Those that appear to be part of larger
National Register-eligible historic districts;
and

3. Those that are already listed on the National
Register.

For the resources requiring individual evaluation, the
study team identified properties constructed in or
prior to 1965, as these resources will be recognized as
historic by National Register evaluation standards due
to being at least fifty years old in 2015. In identifying
resources that appear to be part of larger historic
districts, the team extended the survey period to 1969
to conform with the period of significance for certain
types of mid-twentieth century domestic architecture
established in The Ranch House in Georgia:
Guidelines for Evaluation.

After establishing the spatial and temporal parameters
of the screening, the team consulted DeKalb County
tax assessor’s records for all properties adjacent to the
survey corridor in order to ascertain each property’'s
date of construction. Review of tax assessor’s records
was also undertaken for numerous properties located
beyond the survey corridor in order to establish
approximate boundaries of potential historic districts
in the vicinity of the corridor. In addition to the tax
records, the National Park Service's inventory of
National Register-listed properties in DeKalb County
and the Department of Natural Resources’ Natural,
Archaeological, and Historical Resources GIS
(NAHRGIS) database were consulted to identify any
previously surveyed historic resources located along
the corridor.

The team ground-checked this database research
with a windshield survey of the corridor.

SURVEY RESULTS

The Avondale Estates Historic District is the primary
resource along the corridor, and was listed on the
National Register in 1976 (refer to Figure 2 below

for original boundary). In addition, 49 historic
resources were identified along the corridor based
on information obtained from the DeKalb County tax
assessor's records and the windshield survey. Many of
these resources are included in the boundary of the
Avondale Estates Historic District and are recognized
as contributing features of the district.

The resources identified include examples of single
and multi-family housing along with numerous
commercial and institutional structures. According
to the tax assessor’s records, these properties were
constructed between the early to mid-twentieth
century. Most of the resources beyond the western
edge of the historic boundary of the Avondale Estates
Historic District consist of multi-family housing

and commercial buildings, including the building
that housed the first Waffle House restaurant. It is
also in this area where the existing streetscape is

less cohesive due to a general absence of formal
landscaping and breaks in the continuity of sidewalks
that extend west from Clarendon Avenue.

Within the district's historic boundary, many of the
buildings convey distinct elements of Tudor Revival
architecture that is not only prevalent throughout
the City of Avondale Estates, but was also an integral
part of George F. Willis's overall design plan for

the city in the 1920s. In addition to the buildings
themselves, notable landscape features, including
the two elliptical island parks of the original Avondale
Plaza, and a three-block hedgerow planted in the
early 1930s along a corridor that formerly functioned
as a streetcar line, are located within the district
boundary and the survey area. A streetcar shelter

is also located at the southwest quadrant of the
intersection of US 278 and Clarendon Avenue; but
based on a comparison of historic photographs with
the appearance of the current structure, it does not
appear to be historic. A clock tower was placed atop
the shelter in 1976.
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The National Register eligibility of the properties
outside the historic district boundary is unknown.
Additional research and documentation would be
required before an adequate assessment of each
property’'s National Register eligibility can be made.

Traffic Study

The next step of the feasibility study was an evaluation
of current and future traffic levels. This study followed
a process similar to traffic impact studies undertaken
in conjunction with private development, and it is the
backbone of the feasibility study in that it determines
how well modifications to the roadway will work now
and into the future.

This portion of the feasibility study used a three-step
process, defined as follows:

STEP 1: Traffic counts. The study team used traffic
counts for the US 278/North Clarendon intersection
taken in 2013 and supplemented these with counts of
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the other signalized intersections along US 278 within
the Avondale Estates City limits taken in September
2014.

STEP 2: Forecast growth. In addition to added traffic

from the DeKalb Farmer's Market expansion, the study
team applied an additional 1 percent of traffic growth

to all intersection turning movements throughout the
area. This increased overall traffic by approximately 10
percent during the period of the study.

STEP 3: Evaluate traffic on the roadway network.
The study team used Synchro traffic simulation
software to evaluate how current traffic levels
operate on the current design of US 278, how current
traffic levels would operate if a lane reduction were
implemented today, and how forecast traffic levels
would operate with the lane reduction. The traffic
models that the team developed in Synchro used
current signal timing plans for the intersections,
maintained by DeKalb County, although the team
recommended revised timing plans for the road diet
(which are shared later in this study report).
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TRAFFIC FORECASTING
METHODOLOGY

The study team developed consensus with GDOT on
a methodology for forecasting future traffic volumes,
relying on the traffic forecasts from the DeKalb
Farmer's Market Expansion Development of Regional
Impact (DRI) traffic study that affected the US 278
corridor intersections in the study area. This was
limited to the Clarendon Avenue and Sams Crossing
intersections.

In addition, the study assumed an annual growth
factor of one percent (1%) on all turning movement
volumes at study area intersections, including turns
onto and from side streets. This was intended to
capture the effects of future development for which
traffic studies and detailed development programs
had not yet been finalized at the time of the feasibility
studly.

The study team applied this growth to a ten (10)
year period to capture all traffic forecast from the
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DeKalb Farmer's Market Expansion DRI, the final
phases of which are anticipated to come online in
2023. Background growth mounted to an increase
of just over 10 percent to all turning movements
through the corridor, with additional volume added
at intersections included in the Farmer's Market DRI
traffic study. An increase of this magnitude would
account for nearly 2,200 additional trips on the
corridor per day, or around 100 per direction in the
peak hours of travel.

TRAFFIC CONTROL AND
ANALYSIS METHODOLOGY

Traffic signals along the corridor are maintained by
DeKalb County, and although it is not immediately
apparent from signal timing plan reports how signals
operate, it appears (and discussions with DeKalb
County Traffic Engineering staff confirm) that they
operate on an actuated-coordinated system for the
corridor's length.
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The analysis used 100-second cycle lengths in both
AM and PM peak periods for all signals, and used
offsets as provided from the plan reports. In an effort
to reflect current travel demand as indicated by
intersection turning movement volumes, the analysis
set maximum recall for east and west phasing, with
no recall set for north and south phasing.

In considering future scenarios, the study team
took liberty to propose alternative timing plans in an
effort to facilitate traffic flow, reduce congestion,
and present an effective operational environment
for a three-lane section. Specific details on this are
discussed in the subsequent report section on the
Road Diet Analysis results.

ROAD DIET ANALYSIS

The road diet assumed that today’s two general
travel lanes per direction would be reduced to one,
although the two-way left turn lane present through
much of today’s corridor was retained. In order to
increase effectiveness of traffic signals in the road
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diet configuration, the study team explored different
configurations for signal timing.

To facilitate traffic operations and reduce delay

in the road diet scenario, the study team used
different signal timing configurations: a 110-second
cycle length for the AM peak and a 90-second

cycle length for the PM peak. These did not use
offsets, although they do leave potential for future
coordination, especially as the signals in the corridor
are programmed for upgrades through the Atlanta
Regional Commission’s regional long-range plan and
improvement program.

At each intersection, 100-foot left turn pockets were
used in the Synchro model, although these could be
easily extended due to the convertible, continuous
nature of a two-way left turn lane.

Using current traffic volumes, the road diet did not
show a considerable decline in levels of service,

as depicted in the diagrams at the bottom of this
page and the opposite page. Noteworthy locations
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included the intersection of Sams Crossing, where
delay increases due to limited storage capacity, and
the intersection of Pine Street-South Avondale Road,
at which the signal also grants a separate green

light phase to the exiting traffic from the Twin Oaks
shopping center.

When analyzing the road diet with future traffic
volumes, the corridor shows significant change in
level of service at the intersections, especially at the
Pine Street-South Avondale and Sams Crossing-
Arcadia Avenue intersections.

An alternative form of comparison between the
different scenarios is corridor level of service, or a
measurement of travel time through the extent of

a roadway. This is a measure more intuitive to most
commuters and citizens, as it relates more closely to
their own travel times and is easier to understand in a
context of daily life. The intersection levels of service

shown in the diagrams below report an average delay

at each intersection, which factors in all movements
weighted by traffic volume.
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The table below shows how the different corridor
scenarios compare when this measurement is
considered. Overall, the road diet with future traffic
does add time to travel through the corridor, but this
time is under two minutes.

AM Peak

(westoound traffic) | +MIN | $6min | 5.2min

PM Peak (eastbound

traffic) 2.2min | 2.9 min 4 min

AM reverse-peak

(eastbound traffic) L9min [ 19 min | 2min

PM reverse-peak

(westbound traffic) 3.6 min

2.3 min 3 min

The greater increase for a particular travel direction
and peak hour is the afternoon peak period, which is
forecast to increase by just under two minutes.
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Clarendon Avenue Roundabout:
What was considered?

The study team developed an analysis of three
different roundabout concepts, determining that
only one would allow sufficient capacity to handle
current and forecast traffic. This option featured a
dual-lane traffic circle. The diagrams and images
shown below illustrate the different concepts
studied.

Option 1: A

. conventional
single-lane

== roundabout

< approximately
100 feet in

. diameter. This

would impact
the plaza
island on its
southeast
cornetr.

Option 2: A dual-
i circle option that
| could fit within
the existing
intersection
footprint. This
would allow free-
flow movement
and replace
both North and
. South Clarendon
| signals.

Option 3: A
. Single-circle,
W dual-lane
' roundabout.
This would
7 feature
more
significant
impacts on
the park
and hedge
row.

ROUNDABOUT ANALYSIS

In addition to the road diet, the team analyzed

a potential roundabout at US 278 and North
Clarendon Avenue separately from the road diet.
This was largely to remain consistent with accepted
GDOT methodology for analyzing roundabouts,
itself recognizing limitations in Synchro software

on modeling roundabout operations. Instead, the
team used the ARCADY modeling platform for the
roundabout capacity procedure, applying a 10%
reduction in the ARCADY model capacity prediction
equation will generate reliable results for American
conditions. This is slightly conservative as compared
to United Kingdom driving conditions, where

the ARCADY platform was developed and where
roundabouts have been analyzed more extensively,
but is appropriate for US urban traffic conditions.

As with the road diet, the roundabout analysis
considered both current and future traffic volumes
at this intersection. The study team performed a
capacity analysis to determine an appropriate lane
configuration for the existing traffic demand. After
this, the lane configuration developed for the existing
traffic demand was subjected to the forecast traffic
using a GDOT-recognized capacity assessment
procedure. Those results were used to determine if an
expanded lane configuration (i.e. more than a single
lane in the roundabout circle and its approaches)
would be needed and generally how soon. The team
developed a concept level sketch of the appropriate
lane configuration, a two-lane roundabout in

this case, in order to assess the footprint of the
roundabout at the intersection. At this early stage

of investigation, the initial check is for intersection
capacity. The size of roundabout needed is assumed
to accommodate the GDOT policy design vehicle.

Summary of the Roundabout Capacity
Model Predictions

The traffic forecasts indicate over 1000 eastbound
peak-hour vehicles passing through the roundabout,
impeded by 500 vehicles southbound making left
turns and traveling through the intersection. Using
national guidelines (from NCHRP Report 672), a



rule of thumb for planning level analysis is that a
roundabout entry with a single lane reaches its
capacity when the combined volumes of entering
traffic plus traffic already in the circle are about 1100
in a single hour. This level of traffic demand makes
it difficult to implement a single lane roundabout
without excess congestion. In response to this, the
study team explored other options for a roundabout
design, including a two-lane circle (which would
require two-lane entry and exit approaches from the
circle) and a dual-circle option intended to replace
the intersections at North Clarendon and US 278 and
South Clarendon and South Avondale Plaza.

The two-lane roundabout analysis yielded more
promising results; using the Design Hourly traffic

95%
Street Approach Queue
(Veh)

\'/L

Delay (s) Ratio

LOS for the Intersection Intersection
Approach

flow estimates provided by GDOT, the intersection
operates with less congestion. The tables below
indicate the following capacity performance
measures. As shown on the tables below, eastbound
entry has nearly equal volume and capacity,
suggesting that this two-lane option would need to
be used to accommodate future traffic. By contrast,
designing for a single-lane roundabout will not even
accommodate current traffic volumes, as shown
on the two lower tables, which point to a two-lane
approach being required even today.

Similar analysis was not performed on the two-circle
approach, which would have an even more limited
capacity in the primary circle at US 278 than the
single-lane roundabout studied in this analysis.

Network
Residual
Capacity

Delay (sec) LOS

US 278/Clarendon Two Lane Roundabout - 2024 Forecast Volumes

15.8 2% [US 278 EB)

N Clarendon Ave.

US 278 EB 31 26.33 0.91 D
S. Avondale Plaza 1 11.91 040 B
US 278 WB 1 564 048 A

95%
Street Approach Queue
(Veh)

\'/[

Delay (s) Ratio

LOS for the Intersection Intersection
Approach

Network
Residual
Capacity

Delay (sec) LOS

US 278/Clarendon Single Lane Roundabout - Existing (2013) AM Peak Volumes

N Clarendon Ave. 1 1042 046 B

US 278 EB 1 597 0.39 A -19% [US 278
1374 F

S. Avondale Plaza 1 6.03 0.26 A WB)

Us 278 WB 126 251.64 114 F

95%
Street Approach Queue
(Veh)

\'/[

Delay (s) Ratio

LOS for the Intersection Intersection
Approach

Network
Residual
Capacity

Delay (sec) LOS

US 278/Clarendon Single Lane Roundabout - Existing (2013) PM Peak Volumes

-30% [US 278

383.0 ER)

N Clarendon Ave.

US 278 EB 200 79274 1.39 F
S. Avondale Plaza 1 12.03 0.35 B
US 278 WB 1 941 0.57 A
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POTENTIAL
ENHANCEMENTS TO A
FOUR-LANE US 278

As noted previously, the road diet increases delay at
two intersections along the corridor as well as overall
corridor travel time. Because of the role of US 278

in the GDOT state system and the National Highway
System, multiple stakeholders expressed concern
that the road diet would increase overall congestion
and delay, especially as expected development

in downtown Avondale Estates adds traffic to the
corridor.

In response, the study team explored a four-lane
typical section that would add medians in key
locations, generally where left turns are not possible
and the existing two-way left turn lane is not used.
This is intended to achieve multiple benefits: to
increase opportunities for protected pedestrian
crossings along the corridor, especially in the longer
distances between existing traffic signals; to introduce
design elements that control vehicle speeds and
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keep them closer to the 35-mile per hour posted
limit; and to allow additional space for landscaping
and aesthetic treatments that enhance the corridor’s
sense of place and reinforce features of the historic
district. Perhaps the most extensive feature of this
new section, however, is its extension of sidewalks
to the west end of the corridor (at the Sams Crossing
intersection), allowing improved connections to the
Avondale MARTA station and a more desirable street
for commercial redevelopment into the future.

The diagrams below illustrate how this section would
accommodate future traffic. It is substantially no
different from the existing typical section, as each
intersection would preserve left-turn storage capacity
and two through-travel lanes in each direction.

The study team also sought to take advantage of the
relatively wide curb-to-curb dimensions immediately
east of the Clarendon intersection, adjacent to the
elliptical parks, and realign travel lanes to the south.
The purpose of this is to shift westbound right-
turning vehicles away from the curb in front of the

N Clarendon
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Tudor commercial buildings, where heavy vehicles
(especially MARTA buses) routinely turn and impact
the existing curb. By introducing an ‘apron’ area
delineated with painted lines and striping, vehicles can
overrun the designated lanes without continuing to
touch existing curbs.

Itis important to note that the proposed design
does not fundamentally change the dimensions of
the existing typical section—travel lane widths are
proposed to remain as they are currently, and any
median sections are proposed to fit within existing
two-way left turn lane dimensions.

Unlike the road diet concept discussed previously,
bringing pedestrian enhancements to the US 278
corridor will likely require additions to current right-
of-way, especially in the extent of the corridor west
of Pine Street. The current five-lane section fits within
right-of-way of variable width, and in many locations
existing parking for private properties occurs partially
in right-of-way. Additional right-of-way proposed for
the corridor is almost entirely in this section west

Proposed Conditions

501t

6-8' varies  10-17 1011 1 10-17 10-17

of Pine Street, and generally is likely to involve only
minor acquisitions in current parking facilities. The
current condition of pedestrian facilities, however,
points to a need to repurpose parking on private
properties and to acquire additional space to fit clearly
delineated sidewalks that are protected from the

US 278 roadway by a planter strip and cross clearly
designated driveways.

Proposed Conditions

6-8' varies  10-17

Desired sidewalk dimensions indicated on plan-view concept layout. Project will strive for a minimum of 6" of
sidewalk width and 4" of planter strip, though this may change in preliminary engineering. On the south side of US
278, planter strip is also desired but may not be included in all sections based on right-of-way constraints.

Travel lane widths are based on the existing typical section - no narrowing or widening from existing dimensions is

proposed.
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RECOMMENDATIONS AND
NEXT STEPS

It is important to note that this traffic analysis was
developed in the context of the environmental
screening report also developed for the feasibility
study, which determined that the Avondale Estates
Historic District designation on the National Register
of Historic Places included not only buildings but also
the existing curb lines, park property, and the entire
town plan. What might have been a feasible option
from the standpoint of traffic operations has also
been considered with regard to potential impacts

on historic property, which would in turn affect the
overall timing and cost of implementing the road diet.

For this reason, the study team recommends that
the City move forward with a four-lane option on
US 278 from Clarendon Avenue to Sams Crossing.
This includes a conventional intersection design
at Clarendon Avenue and does not include a
roundabout. This concept is discussed in the
following sections.

Sams Crossing Intersection Capacity

One of the most notable capacity challenges on
the corridor is the Sams Crossing-Arcadia Avenue
intersection, which is forecast to see significant
increases in turning volumes due to the DeKalb
Farmer's Market expansion. Although these volumes
are not added in the US 278 extent in the City of
Avondale Estates, they do increase demand for
signal time at the US 278/Sams Crossing intersection
and as such add to overall delay. The study team
recommends restoring the typical section of US 278
to five lanes of capacity on approach to and exiting
from this intersection in order to provide additional
westbound storage capacity and reduce delays.

Avondale Estates should continue to coordinate

with the City of Decatur on any forthcoming plans
that may make changes to the cross-section of US
278 west of Sams Crossing; as the enhancement
project for US 278 moves forward through the GDOT
process, the City will need to work with the City of
Decatur and GDOT to ensure a coordinated design

for this intersection that allows sufficient capacity to
meet travel demand.

Added midblock crossings

Due to the length between signal-protected crossings
on some parts of the corridor, the recommended
concept for a road diet section should include
mid-block crossings protected by median refuge
islands and with pedestrian-activated traffic control
devices. In order to minimize disruptions to traffic,

the study team recommends applying rectangular
rapid flashing beacons (RRFB) in two-lane sections
east of Clarendon Avenue, which activate a flashing
light when pedestrians reach a crossing and push a
button on the signal. In multi-lane sections west of
Clarendon Avenue, the team recommends pedestrian
hybrid beacons (PHB), which bring traffic to a full stop
when activated by pedestrians. Drivers are required

to stop at an RRFB while pedestrians are in the
crosswalk, but do not need to stop once pedestrians
have cleared it, even if the warning light remains
flashing. Drivers stop at a red light at a PHB and wait
until the light resumes to a yellow flashing signal.

Development of the Concept Report

Moving forward, the study team plans to present the
concept to the Avondale Estates community in late
winter or early spring 2015 and will develop the GDOT
Concept Report, the third major step in the feasibility
study after that time.

Future Consideration of the Roundabout
Concept

Over time, community sentiment on the roundabout
may evolve, community desires for engaging the
park islands as accessible public space may prompt
further discussion on the US 278/Clarendon Avenue
intersection, traffic increases may not meet the
forecast levels used in this feasibility study, or some
combination of these may happen. It is worth using
the analysis of the roundabout presented in this
document to understand major operational factors
and, should the Avondale Estates community wish
to explore the roundabout in the future, to begin
conversations with GDOT on how this could be
studied and implemented.
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APPENDIX A
SYNCHRO TRAFFIC ANALYSIS REPORTS



EXISTING CONDITIONS

(2014 TRAFFIC VOLUMES, EXISTING ROADWAY
SECTION)



HCM Signalized Intersection Capacity Analysis

1: Sams Crossing & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 Fin % 4 ul
Volume (vph) 347 308 18 20 864 389 56 379 17 126 117 390
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 5.7 5.8 5.8 5.8
Lane Util. Factor 100 095 100 095 0.95 100 100 1.00
Frt 1.00 099 100 0.95 0.99 100 100 0.85
Flt Protected 095  1.00 095  1.00 0.99 095 1.00 1.00
Satd. Flow (prot) 1770 3509 1770 3374 3498 1770 1863 1583
Flt Permitted 011  1.00 054  1.00 0.89 038 1.00 1.00
Satd. Flow (perm) 202 3509 1005 3374 3141 714 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 377 335 20 22 939 423 61 412 18 137 127 424
RTOR Reduction (vph) 0 4 0 0 45 0 0 3 0 0 0 293
Lane Group Flow (vph) 377 351 0 22 1317 0 0 488 0 137 127 131
Turn Type pm-+pt NA Perm NA pm-+pt NA Perm NA  Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 8 4 4
Actuated Green, G (s) 572 572 329 329 311 3.0 310 310
Effective Green, g () 572 572 329 329 311 3.0 310 310
Actuated g/C Ratio 057 057 033 033 0.31 031 031 031
Clearance Time () 4.0 6.0 6.0 6.0 5.7 5.8 5.8 5.8
Vehicle Extension (s) 3.0 5.0 5.0 5.0 35 3.0 3.0 3.0
Lane Grp Cap (vph) 433 2007 330 1110 976 221 577 490
v/s Ratio Prot c0.18 0.10 c0.39 0.07
v/s Ratio Perm 0.32 0.02 0.16 c0.19 0.08
vic Ratio 087 0.17 007 119 0.50 062 022 027
Uniform Delay, d1 278 102 230 335 28.1 295 255 260
Progression Factor 1.00 1.00 1.52 1.44 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.1 0.2 02 921 0.5 5.1 0.2 0.3
Delay (s) 449 104 351 1404 28.6 346 257 263
Level of Service D B D F C C C C
Approach Delay (s) 28.1 138.7 28.6 27.8
Approach LOS C F C C
Intersection Summary
HCM 2000 Control Delay 74.6 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 215
Intersection Capacity Utilization 93.1% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: Livingston/Maple & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 s s
Volume (vph) 4 433 4 29 1247 11 23 1 30 2 0 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.1 7.0 5.1 7.0 5.1 4.0
Lane Util. Factor 100 095 100 095 1.00 1.00
Frt 100 1.00 100 1.00 0.92 0.89
Flt Protected 095  1.00 095  1.00 0.98 0.99
Satd. Flow (prot) 1770 3535 1770 3535 1686 1645
Flt Permitted 0.17  1.00 046  1.00 0.87 0.96
Satd. Flow (perm) 312 3535 861 3535 1497 1600
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 4 471 4 32 1355 12 25 1 33 2 0 8
RTOR Reduction (vph) 0 0 0 0 1 0 0 29 0 0 9 0
Lane Group Flow (vph) 4 475 0 32 1366 0 0 30 0 0 1 0
Turn Type pm-+pt NA pm-+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 68.3  67.2 735  69.8 11.9 13.0
Effective Green, g (s) 68.3 672 735 698 119 13.0
Actuated g/C Ratio 0.68 0.67 0.74  0.70 0.12 0.13
Clearance Time () 5.1 7.0 5.1 7.0 5.1 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 229 2375 666 2467 178 208
v/s Ratio Prot 000 013 c0.00 ¢0.39
v/s Ratio Perm 0.01 0.03 c0.02 0.00
vic Ratio 002 0.20 005 055 0.17 0.01
Uniform Delay, d1 5.6 6.2 3.6 7.4 39.6 37.9
Progression Factor 0.68 0.87 0.33 0.36 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.0 0.8 0.4 0.1
Delay (s) 39 5.6 12 35 40.0 37.9
Level of Service A A A A D D
Approach Delay (s) 5.6 3.4 40.0 37.9
Approach LOS A A D D
Intersection Summary
HCM 2000 Control Delay 5.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 50.7% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group

9/8/2014 AM 2014 Existing Synchro 9 Report

Page 2



HCM Signalized Intersection Capacity Analysis

3: Twin Oaks & US 278 4/5/2015
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI s

Volume (vph) 0 450 7 6 1279 0 28 0 12 0 0 0

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

Total Lost time (S) 7.0 7.0 7.0 5.1

Lane Util. Factor 0.95 100 095 1.00

Frt 1.00 100 1.00 0.96

Flt Protected 1.00 095 1.00 0.97

Satd. Flow (prot) 3531 1770 3539 1726

FIt Permitted 1.00 047  1.00 0.97

Satd. Flow (perm) 3531 876 3539 1726

Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092

Adj. Flow (vph) 0 489 8 7 1390 0 30 0 13 0 0 0

RTOR Reduction (vph) 0 1 0 0 0 0 0 37 0 0 0 0

Lane Group Flow (vph) 0 496 0 7 1390 0 0 6 0 0 0 0

Turn Type Perm NA Perm NA Perm NA

Protected Phases 2 6 8

Permitted Phases 2 6 8

Actuated Green, G (s) 75.0 750 750 12.9

Effective Green, g (s) 75.0 750 750 12.9

Actuated g/C Ratio 0.75 075 0.75 0.13

Clearance Time () 7.0 7.0 7.0 5.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2648 657 2654 222

v/s Ratio Prot 0.14 c0.39

v/s Ratio Perm 0.01 0.00

vlc Ratio 0.19 001 052 0.02

Uniform Delay, d1 3.6 3.2 5.1 38.1

Progression Factor 1.61 0.57 1.30 1.00

Incremental Delay, d2 0.2 0.0 0.7 0.2

Delay (s) 6.0 1.8 7.4 38.3

Level of Service A A A D

Approach Delay (s) 6.0 7.4 38.3 0.0

Approach LOS A A D A

Intersection Summary

HCM 2000 Control Delay 7.7 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.45

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 48.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
O "N v N NE B S

Movement EBL EBT EBR WBL2 WBT WBR NBL NBT NBR SBL2 SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 3 400 44 2 1112 3 1 0 5 4 0 2

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

Total Lost time (S) 7.0 7.0 7.0 7.0 5.6 5.3

Lane Util. Factor 100 095 100 095 1.00 1.00

Frt 1.00 099 100 1.00 0.89 0.95

Flt Protected 095  1.00 095  1.00 0.99 0.97

Satd. Flow (prot) 1770 3486 1770 3538 1640 1722

Flt Permitted 020  1.00 048  1.00 0.99 0.97

Satd. Flow (perm) 365 3486 888 3538 1640 1722

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 3 435 48 2 1209 3 1 0 5 4 0 2

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 6 0

Lane Group Flow (vph) 3 483 0 2 1212 0 0 6 0 0 0 0

Turn Type Perm NA Perm NA Split NA Split NA

Protected Phases 2 6 8 8 4 4

Permitted Phases 2 6

Actuated Green, G (s) 68.0 68.0 68.0 68.0 14 11

Effective Green, g (s) 68.0 68.0 68.0 68.0 14 1.1

Actuated g/C Ratio 0.68 0.68 0.68 0.68 0.01 0.01

Clearance Time () 7.0 7.0 7.0 7.0 5.6 5.3

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 248 2370 603 2405 22 18

v/s Ratio Prot 0.14 c0.34 c0.00 c0.00

v/s Ratio Perm 0.01 0.00

vic Ratio 001 0.20 0.00 0.50 0.27 0.00

Uniform Delay, d1 5.2 5.9 5.1 7.8 48.8 48.9

Progression Factor 0.69 0.61 0.57 0.35 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.0 0.7 6.6 0.1

Delay (s) 3.7 3.8 29 35 55.4 49.0

Level of Service A A A A E D

Approach Delay (s) 3.8 35 55.4 49.0

Approach LOS A A E D

Intersection Summary

HCM 2000 Control Delay 5.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.46

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 25.1

Intersection Capacity Utilization 54.0% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
~ N A T

Movement NWL2 NWL NWR NWR2

Lane Configurations L

Volume (vph) 18 8 29 1

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (S) 7.2

Lane Util. Factor 1.00

Frt 0.93

Flt Protected 0.98

Satd. Flow (prot) 1689

FIt Permitted 0.98

Satd. Flow (perm) 1689

Peak-hour factor, PHF 092 092 092 092

Adj. Flow (vph) 20 9 32 1

RTOR Reduction (vph) 0 59 0 0

Lane Group Flow (vph) 0 3 0 0

Turn Type Perm Prot

Protected Phases 9

Permitted Phases 9

Actuated Green, G (s) 4.4

Effective Green, g (s) 4.4

Actuated g/C Ratio 0.04

Clearance Time () 7.2

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 74

v/s Ratio Prot

v/s Ratio Perm 0.00

vlc Ratio 0.04

Uniform Delay, d1 45.8

Progression Factor 1.00

Incremental Delay, d2 0.2

Delay (s) 46.0

Level of Service D

Approach Delay (s) 46.0

Approach LOS D

Intersection Summary

9/8/2014 AM 2014 Existing Synchro 9 Report
Page 5



HCM Signalized Intersection Capacity Analysis

5: US 278 & Oak St 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI 5 % ul
Volume (vph) 6 391 0 0 1122 10 0 0 0 6 0 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.4 5.4 5.4 5.3 4.0
Lane Util. Factor 100 095 0.95 1.00 1.00
Frt 100 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3534 1770 1583
FIt Permitted 022 1.00 1.00 0.95 1.00
Satd. Flow (perm) 414 3539 3534 1770 1583
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 7 425 0 0 1220 11 0 0 0 7 0 18
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 17
Lane Group Flow (vph) 7 425 0 0 1231 0 0 0 0 7 0 1
Turn Type Perm NA Perm NA Prot Perm
Protected Phases 2 6 7
Permitted Phases 2 6 4
Actuated Green, G (s) 86.7  86.7 86.7 2.6 3.9
Effective Green, g (s) 86.7  86.7 86.7 2.6 3.9
Actuated g/C Ratio 087 087 0.87 0.03 0.04
Clearance Time () 5.4 5.4 5.4 5.3 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 358 3068 3063 46 61
v/s Ratio Prot 0.12 c0.35 c0.00
v/s Ratio Perm 0.02 0.00
vlc Ratio 002 014 0.40 0.15 0.01
Uniform Delay, d1 0.9 1.0 14 47.6 46.2
Progression Factor 0.08 0.13 2.26 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.3 15 0.1
Delay (s) 0.2 0.2 3.3 49.2 46.3
Level of Service A A A D D
Approach Delay (s) 0.2 3.3 0.0 47.1
Approach LOS A A A D
Intersection Summary
HCM 2000 Control Delay 3.2 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.39
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 42.5% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: S Clarendon/N Clarendon & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul s % Ts % Ts
Volume (vph) 88 254 9 5 738 179 6 182 1 63 53 155
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 1.00 1.00 100 1.00 100 1.00
Frt 100 100 0.85 0.97 100 1.00 1.00 0.89
Flt Protected 095 1.00 1.00 1.00 095  1.00 095  1.00
Satd. Flow (prot) 1770 1863 1583 1813 1770 1861 1770 1655
Flt Permitted 018 1.00 1.00 1.00 059  1.00 034  1.00
Satd. Flow (perm) 341 1863 1583 1812 1095 1861 642 1655
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 96 276 10 5 802 195 7 198 1 68 58 168
RTOR Reduction (vph) 0 0 4 0 7 0 0 0 0 0 101 0
Lane Group Flow (vph) 96 276 6 0 995 0 7 199 0 68 125 0
Turn Type pm-+pt NA Perm Perm NA pm-+pt NA pm+pt NA
Protected Phases 5 2 6 3 8 7 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 624 624 624 51.8 196 183 296 243
Effective Green, g () 624 624 624 51.8 196 183 296 243
Actuated g/C Ratio 062 062 062 0.52 020 0.8 030 0.24
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 307 1162 987 938 223 340 272 402
v/s Ratio Prot c0.02 0.15 0.00 c0.11 c0.02  0.08
v/s Ratio Perm 0.17 0.00 c0.55 0.01 0.06
vic Ratio 031 024 001 1.06 003 059 025 031
Uniform Delay, d1 12.3 8.3 7.1 24.1 325 374 263 310
Progression Factor 1.26 0.80 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.5 0.0 46.8 0.1 2.6 0.5 0.4
Delay (s) 16.1 7.1 7.1 70.9 325 399 268 314
Level of Service B A A E C D C C
Approach Delay (s) 9.3 70.9 39.7 304
Approach LOS A E D C
Intersection Summary
HCM 2000 Control Delay 48.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
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Arterial Level of Service

4/5/2015
Arterial Level of Service: EB US 278

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Livingston 1] 30 24.7 5.5 30.2 0.19 23.2 C
Twin Oaks Il 30 8.6 6.0 14.6 0.06 13.6 E
Shopping Center [} 30 17.5 2.8 20.3 0.12 22.0 C
Il 30 19.2 0.2 194 0.14 26.6 B
S Clarendon I 30 24.3 7.3 31.6 0.19 21.8 C
Total Il 94.3 21.8 116.1 0.71 22.0 C

Arterial Level of Service: WB US 278
Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time () (mi) Speed LOS
Oak St ] 30 24.3 2.8 27.1 0.19 25.4 B
Pine St Il 30 19.2 24 21.6 0.14 23.9 C
] 30 17.5 7.5 25.0 0.12 17.9 D
Maple Il 30 8.6 2.9 115 0.06 17.3 D
Sams Crossing Il 30 24.7 129.1 153.8 0.19 4.6 F
Total Il 94.3 144.7 239.0 0.71 10.7 E
9/8/2014 AM 2014 Existing Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

1: S Clarendon/N Clarendon & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul s % Ts % Ts
Volume (vph) 231 843 31 3 389 107 6 117 6 271 198 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 100 1.00 1.00 100 1.00 100 1.00
Frt 100 100 0.85 0.97 100 0.99 100 0.95
Flt Protected 095 1.00 1.00 1.00 095  1.00 095  1.00
Satd. Flow (prot) 1770 1863 1583 1808 1770 1848 1770 1773
Flt Permitted 033 1.00 1.00 1.00 053  1.00 049  1.00
Satd. Flow (perm) 609 1863 1583 1803 995 1848 919 1773
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 251 916 34 3 423 116 7 127 7 295 215 101
RTOR Reduction (vph) 0 0 15 0 10 0 0 2 0 0 14 0
Lane Group Flow (vph) 251 916 19 0 532 0 7 132 0 295 302 0
Turn Type pm-+pt NA Perm Perm NA pm-+pt NA pm+pt NA
Protected Phases 5 2 6 3 8 7 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 56.8 568 56.8 47.8 215 202 352 299
Effective Green, g () 56.8 568 56.8 47.8 215 202 352 299
Actuated g/C Ratio 057 057 057 0.48 022 0.20 035 0.30
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 403 1058 899 861 224 373 417 530
v/s Ratio Prot 0.03 c0.49 0.00 0.07 c0.08  0.17
v/s Ratio Perm 0.32 0.01 0.29 0.01 c0.17
vic Ratio 062 0.87 0.02 0.62 003 0.35 071 057
Uniform Delay, d1 170 184 9.4 19.3 309 343 263 296
Progression Factor 1.32 1.23 2.45 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.6 8.3 0.0 3.3 0.1 2.6 5.4 4.4
Delay (s) 251 308 232 22.6 31.0 369 31.8 340
Level of Service C C C C C D C C
Approach Delay (s) 294 22.6 36.6 329
Approach LOS C C D C
Intersection Summary
HCM 2000 Control Delay 29.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 106.4% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

16: Sams Crossing & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI ul Fin % 4 ul
Volume (vph) 439 917 44 14 398 201 17 165 25 434 351 414
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 095 100 095 1.00 0.95 100 100 1.00
Frt 1.00 099 100 100 085 0.98 100 100 085
Flt Protected 095 1.00 095 100 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1770 3515 1770 3539 1583 3461 1770 1863 1583
FIt Permitted 023 1.00 027 100 100 0.92 061 100 100
Satd. Flow (perm) 428 3515 510 3539 1583 3184 1140 1863 1583
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 477 997 48 15 433 218 18 179 27 472 382 450
RTOR Reduction (vph) 0 3 0 0 0 179 0 11 0 0 0 234
Lane Group Flow (vph) 477 1042 0 15 433 39 0 213 0 472 382 216
Turn Type pm-+pt NA Perm NA  Perm pm+pt NA Perm NA  Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 440 440 180 180 180 48.0 480 480 48,0
Effective Green, g (s) 440 440 180 180 180 48.0 480 480 480
Actuated g/C Ratio 044 044 018 018 018 0.48 048 048 048
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 483 1546 91 637 284 1528 547 894 759
v/s Ratio Prot c0.22  0.30 0.12 0.21
v/s Ratio Perm c0.22 0.03 0.02 0.07 c0.41 0.14
vlc Ratio 099 0.67 016 068 014 0.14 086 043 028
Uniform Delay, d1 246 223 346 383 345 145 231 170 157
Progression Factor 1.00 1.00 1.37 1.40 3.25 1.00 1.00 1.00 1.00
Incremental Delay, d2 37.3 2.4 3.8 5.7 1.0 0.0 16.4 15 0.9
Delay (s) 620 247 513 593 1130 14.5 394 185 166
Level of Service E C D E F B D B B
Approach Delay (s) 36.3 76.7 14.5 254
Approach LOS D E B C
Intersection Summary
HCM 2000 Control Delay 384 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

17: Livingston/Maple & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 s s
Volume (vph) 3 1341 21 13 584 9 21 0 30 8 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 095 100 095 1.00 1.00
Frt 100 1.00 100 1.00 0.92 0.92
Flt Protected 095  1.00 095  1.00 0.98 0.98
Satd. Flow (prot) 1770 3531 1770 3531 1680 1680
Flt Permitted 095  1.00 015  1.00 0.86 0.88
Satd. Flow (perm) 1770 3531 288 3531 1469 1512
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 3 1458 23 14 635 10 23 0 33 9 0 13
RTOR Reduction (vph) 0 1 0 0 1 0 0 52 0 0 21 0
Lane Group Flow (vph) 3 1480 0 14 644 0 0 4 0 0 1 0
Turn Type Prot NA pm-+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 1.3 813 824 812 55 55
Effective Green, g (s) 1.3 813 824 812 55 55
Actuated g/C Ratio 001 081 082 081 0.06 0.06
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 23 2870 255 2867 80 83
v/s Ratio Prot c0.00 c0.42 0.00 018
v/s Ratio Perm 0.04 ¢0.00 0.00
vic Ratio 013 052 005 0.22 0.05 0.01
Uniform Delay, d1 48.8 3.0 2.1 2.2 44.8 44.7
Progression Factor 1.10 0.62 0.37 0.36 1.00 1.00
Incremental Delay, d2 1.7 0.4 0.1 0.2 0.3 0.1
Delay (s) 55.5 2.3 0.9 1.0 45.0 44.8
Level of Service E A A A D D
Approach Delay (s) 2.4 1.0 45.0 44.8
Approach LOS A A D D
Intersection Summary
HCM 2000 Control Delay 35 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

23: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
A U VI N B S S

Movement EBL EBT EBR WBL2 WBT WBR NBL NBT NBR NBR2 SBL2 SBL

Lane Configurations LI 5 LI 5 s

Volume (vph) 1 1165 142 7 569 3 22 0 13 4 2 6

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

Total Lost time (S) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 095 100 095 1.00

Frt 100 098 100 1.00 0.94

Flt Protected 095  1.00 095  1.00 0.97

Satd. Flow (prot) 1770 3482 1770 3537 1706

Flt Permitted 041  1.00 015  1.00 0.97

Satd. Flow (perm) 760 3482 287 3537 1706

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 1 1266 154 8 618 3 24 0 14 4 2 7

RTOR Reduction (vph) 0 0 0 0 0 0 0 41 0 0 0 0

Lane Group Flow (vph) 1 1420 0 8 621 0 0 1 0 0 0 0

Turn Type Perm NA Perm NA Split NA Split  Split

Protected Phases 2 6 8 8 4 4

Permitted Phases 2 6

Actuated Green, G (s) 752 752 752 752 3.3

Effective Green, g (s) 752 752 752 752 3.3

Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.03

Clearance Time () 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 571 2618 215 2659 56

v/s Ratio Prot c0.41 0.18 c0.00

v/s Ratio Perm 0.00 0.03

vic Ratio 000 054 004 0.23 0.02

Uniform Delay, d1 3.1 5.2 3.2 3.7 46.8

Progression Factor 1.39 1.65 1.25 1.10 1.00

Incremental Delay, d2 0.0 0.7 0.1 0.0 0.2

Delay (s) 4.3 9.3 4.0 4.2 47.0

Level of Service A A A A D

Approach Delay (s) 9.3 4.1 47.0

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

23: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
] &« =~ ¢

Movement SBT SBR NWL NWR2

Lane Configurations s L

Volume (vph) 0 5 40 1

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (S) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frt 0.95 1.00

Flt Protected 0.97 0.95

Satd. Flow (prot) 1718 1771

FIt Permitted 0.97 0.95

Satd. Flow (perm) 1718 1771

Peak-hour factor, PHF 092 092 092 092

Adj. Flow (vph) 0 5 43 1

RTOR Reduction (vph) 14 0 43 0

Lane Group Flow (vph) 0 0 1 0

Turn Type NA Prot

Protected Phases 4 9

Permitted Phases

Actuated Green, G (s) 2.2 3.3

Effective Green, g (s) 2.2 3.3

Actuated g/C Ratio 0.02 0.03

Clearance Time () 4.0 4.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 37 58

v/s Ratio Prot c0.00 c0.00

v/s Ratio Perm

vlc Ratio 0.01 0.03

Uniform Delay, d1 47.8 46.8

Progression Factor 1.00 1.00

Incremental Delay, d2 0.1 0.2

Delay (s) 47.9 47.0

Level of Service D D

Approach Delay (s) 47.9 47.0

Approach LOS D D

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

25: Twin Oaks & US 278 4/5/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI s
Volume (vph) 0 1352 32 7 620 0 4 0 11 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 100 095 1.00
Frt 1.00 100 1.00 0.90
Flt Protected 1.00 095 1.00 0.99
Satd. Flow (prot) 3527 1770 3539 1653
FIt Permitted 1.00 016  1.00 0.99
Satd. Flow (perm) 3527 305 3539 1653
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 0 1470 35 8 674 0 4 0 12 0 0 0
RTOR Reduction (vph) 0 1 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 1504 0 8 674 0 0 4 0 0 0 0
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 89.2 89.2 892 2.8
Effective Green, g (s) 89.2 89.2 892 2.8
Actuated g/C Ratio 0.89 0.89 0.89 0.03
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3146 272 3156 46
v/s Ratio Prot c0.43 0.19
v/s Ratio Perm 0.03 0.00
vlc Ratio 0.48 003 021 0.09
Uniform Delay, d1 1.0 0.6 0.7 47.4
Progression Factor 0.07 0.49 0.92 1.00
Incremental Delay, d2 0.5 0.2 0.2 0.9
Delay (s) 0.5 0.5 0.8 48.3
Level of Service A A A D
Approach Delay (s) 0.5 0.8 48.3 0.0
Approach LOS A A D A
Intersection Summary
HCM 2000 Control Delay 1.0 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

27: US 278 & Oak St 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI 5 % ul
Volume (vph) 10 1161 0 0 538 19 0 0 0 36 0 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 095 0.95 1.00 1.00
Frt 100 1.00 0.99 1.00 0.85
Flt Protected 095 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3521 1770 1583
FIt Permitted 040  1.00 1.00 0.95 1.00
Satd. Flow (perm) 748 3539 3521 1770 1583
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 11 1262 0 0 585 21 0 0 0 39 0 28
RTOR Reduction (vph) 0 0 0 0 2 0 0 0 0 0 0 21
Lane Group Flow (vph) 11 1262 0 0 604 0 0 0 0 39 0 7
Turn Type Perm NA Perm NA Prot Perm
Protected Phases 2 6 7
Permitted Phases 2 6 4
Actuated Green, G (s) 66.0 66.0 66.0 26.0 26.0
Effective Green, g (s) 66.0 66.0 66.0 26.0 26.0
Actuated g/C Ratio 0.66  0.66 0.66 0.26 0.26
Clearance Time () 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 493 2335 2323 460 411
v/s Ratio Prot c0.36 0.17 c0.02
v/s Ratio Perm 0.01 0.00
vlc Ratio 002 054 0.26 0.08 0.02
Uniform Delay, d1 5.9 9.0 7.0 28.0 275
Progression Factor 0.30 0.63 0.62 1.00 1.00
Incremental Delay, d2 0.1 0.8 0.2 0.4 0.1
Delay (s) 1.8 6.4 4.6 28.4 27.6
Level of Service A A A C C
Approach Delay (s) 6.4 4.6 0.0 28.0
Approach LOS A A A C
Intersection Summary
HCM 2000 Control Delay 6.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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Arterial Level of Service

4/5/2015
Arterial Level of Service: EB US 278

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Livingston 1] 30 24.7 2.1 26.8 0.19 26.1 B
Twin Oaks Il 30 8.6 0.5 9.1 0.06 21.9 C
Shopping Center [} 30 17.5 9.5 27.0 0.12 16.6 D
Il 30 19.2 6.5 25.7 0.14 20.1 C
S Clarendon I 30 24.3 26.3 50.6 0.19 13.6 E
Total Il 94.3 449 139.2 0.71 18.3 C

Arterial Level of Service: WB US 278
Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time () (mi) Speed LOS
Oak St ] 30 24.3 45 28.8 0.19 23.9 €]
Pine St Il 30 19.2 45 23.7 0.14 21.8 C
] 30 17.5 0.8 18.3 0.12 24.4 B
Maple Il 30 8.6 0.9 9.5 0.06 21.0 C
Sams Crossing Il 30 24.7 59.8 84.5 0.19 8.3 F
Total Il 94.3 70.5 164.8 0.71 155 D
9/8/2014 2014 PM Existing Conditions Synchro 9 Report

Page 8



ROAD DIET

(2024 TRAFFIC VOLUMES, MODIFIED ROADWAY
SECTION)



HCM Signalized Intersection Capacity Analysis

1: Arcadia Ave/Sams Crossing & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul LI 5 Fin % 4 ul
Volume (vph) 383 340 20 22 954 430 62 419 19 139 129 431
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Lane Util. Factor 100 100 1.00 100 0.95 0.95 100 100 1.00
Frt 100 100 08 100 095 0.99 100 100 0.85
Flt Protected 095 100 1.00 095 1.00 0.99 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 3374 3497 1770 1863 1583
Flt Permitted 007 100 1.00 054 1.00 0.89 019 1.00 1.00
Satd. Flow (perm) 126 1863 1583 1008 3374 3123 355 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 416 370 22 24 1037 467 67 455 21 151 140 468
RTOR Reduction (vph) 0 0 7 0 47 0 0 3 0 0 0 0
Lane Group Flow (vph) 416 370 15 24 1457 0 0 540 0 151 140 468
Turn Type pm-+pt NA Perm Perm NA Perm NA pm-+pt NA  Free
Protected Phases 7 4 8 2 1 6
Permitted Phases 4 4 8 2 6 Free
Actuated Green, G (s) 750 750 750 540 540 16.0 250 250 110.0
Effective Green, g () 750 750 750 540 540 16.0 250 250 1100
Actuated g/C Ratio 068 0.68 068 049 049 0.15 023 023 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 325 1270 1079 494 1656 454 132 423 1583
v/s Ratio Prot c0.19 0.20 0.43 c0.04  0.08
v/s Ratio Perm c0.68 001 0.02 0.17 c0.22 0.30
v/c Ratio 128 029 001 005 088 1.19 114 033 0.30
Uniform Delay, d1 36.5 6.9 56 146 251 47.0 428 355 0.0
Progression Factor 1.00 1.00 1.00 1.09 0.96 1.00 1.00 1.00 1.00
Incremental Delay, d2 147.6 0.6 0.0 0.0 0.7 105.8 122.2 2.1 0.5
Delay (s) 184.1 7.5 56 159 247 152.8 1650  37.6 0.5
Level of Service F A A B © F F D A
Approach Delay (s) 98.4 24.6 152.8 40.1
Approach LOS F © F D
Intersection Summary
HCM 2000 Control Delay 63.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.33
Actuated Cycle Length (s) 110.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 99.7% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: Maple St & US 278 4/5/2015
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Volume (vph) 4 478 4 32 1377 12 25 1 33 2 0 8

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

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.92 0.89

Flt Protected 095 1.00 095 1.00 0.98 0.99

Satd. Flow (prot) 1770 1861 1770 1860 1686 1642

FIt Permitted 005 1.00 045 1.00 0.87 0.96

Satd. Flow (perm) 86 1861 830 1860 1497 1589

Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092

Adj. Flow (vph) 4 520 4 35 1497 13 27 1 36 2 0 9

RTOR Reduction (vph) 0 0 0 0 0 0 0 32 0 0 10 0

Lane Group Flow (vph) 4 524 0 35 1510 0 0 32 0 0 1 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 87.0 87.0 87.0 870 13.0 13.0

Effective Green, g (s) 870 870 870 870 13.0 13.0

Actuated g/C Ratio 079 0.79 079 0.79 0.12 0.12

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 68 1471 656 1471 176 187

v/s Ratio Prot 0.28 c0.81

v/s Ratio Perm 0.05 0.04 c0.02 0.00

v/c Ratio 006 0.36 005 103 0.18 0.01

Uniform Delay, d1 25 3.3 25 115 43.7 42.8

Progression Factor 0.88 0.94 0.82 0.36 1.00 1.00

Incremental Delay, d2 14 0.6 0.0 19.0 2.3 0.1

Delay (s) 3.6 3.7 21 232 46.0 42.9

Level of Service A A A © D D

Approach Delay (s) 3.7 22.7 46.0 42.9

Approach LOS A © D D

Intersection Summary

HCM 2000 Control Delay 18.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 110.0 Sum of lost time (S) 10.0

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Twin Oaks Dr & US 278 4/5/2015
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts % 4 L

Volume (vph) 497 8 7 1413 31 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 100 100 1.00

Frt 1.00 100 100 0.96

Flt Protected 1.00 095 1.00 097

Satd. Flow (prot) 1859 1770 1863 1728

Flt Permitted 1.00 044 100 097

Satd. Flow (perm) 1859 819 1863 1728

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 540 9 8 1536 34 14

RTOR Reduction (vph) 1 0 0 0 13 0

Lane Group Flow (vph) 548 0 8 1536 35 0

Turn Type NA Perm NA Prot

Protected Phases 4 8 2

Permitted Phases 8

Actuated Green, G (s) 90.0 90.0 900 100

Effective Green, g (s) 90.0 90.0 900 100

Actuated g/C Ratio 0.82 082 082 0.09

Clearance Time (s) 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 1521 670 1524 157

v/s Ratio Prot 0.30 c0.82  ¢0.02

v/s Ratio Perm 0.01

v/c Ratio 0.36 001 101 022

Uniform Delay, d1 2.6 1.8 100 464

Progression Factor 0.28 0.15 0.97 1.00

Incremental Delay, d2 0.6 0.0 132 3.3

Delay (s) 14 03 229 497

Level of Service A A © D

Approach Delay (s) 14 228 497

Approach LOS A © D

Intersection Summary

HCM 2000 Control Delay 17.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.93

Actuated Cycle Length (s) 110.0 Sum of lost time (S) 10.0

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: S Avondale & US 278 & Pine St

4/5/2015

Movement EBL EBT EBR WBL2 WBT WBR NBL NBT NBR SBL2 SBL  SBT
Lane Configurations % Ts b Ts s s
Volume (vph) 3 442 49 2 1228 3 1 0 6 2 2 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 1.00 100 1.00 1.00 1.00
Frt 1.00 099 100 1.00 0.88 0.93
Flt Protected 095 1.00 095 1.00 0.99 0.98
Satd. Flow (prot) 1770 1835 1770 1862 1633 1686
FIt Permitted 0.06 1.00 038 1.00 0.98 0.71
Satd. Flow (perm) 108 1835 714 1862 1607 1220
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 3 480 53 2 1335 3 1 0 7 2 2 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 8
Lane Group Flow (vph) 3 533 0 2 1338 0 0 8 0 0 0 1
Turn Type Perm NA Perm NA Perm NA Perm  Perm NA
Protected Phases 4 8 9 6!
Permitted Phases 4 8 9 6 6!
Actuated Green, G (s) 69.0 69.0 69.0 69.0 13.0 13.0
Effective Green, g (s) 69.0 69.0 69.0 69.0 13.0 13.0
Actuated g/C Ratio 0.63 0.63 0.63 0.63 0.12 0.12
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 67 1151 447 1167 189 144
v/s Ratio Prot 0.29 c0.72
v/s Ratio Perm 0.03 0.00 c0.00 0.00
v/c Ratio 0.04 046 000 115 0.04 0.01
Uniform Delay, d1 79 108 7.7 205 43.0 42.8
Progression Factor 0.63 0.54 1.36 0.81 1.00 1.00
Incremental Delay, d2 1.2 1.3 00 704 0.4 0.1
Delay (s) 6.1 7.1 104 871 434 42.9
Level of Service A A B F D D
Approach Delay (s) 7.1 87.0 43.4 42.9
Approach LOS A F D D
Intersection Summary
HCM 2000 Control Delay 63.3 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 110.0 Sum of lost time (S) 15.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
I Phase conflict between lane groups.
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: S Avondale & US 278 & Pine St 4/5/2015
A Y

Movement SBR NWL NWR NWR2

Lang}€onfigurations L

Volume (vph) 5 20 8 32

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (S) 5.0

Lane Util. Factor 1.00

Frt 0.91

FIt Protected 0.98

Satd. Flow (prot) 1667

FIt Permitted 0.98

Satd. Flow (perm) 1667

Peak-hour factor, PHF 092 092 092 092

Adj. Flow (vph) 5 22 9 35

RTOR Reduction (vph) 0 58 0 0

Lane Group Flow (vph) 0 8 0 0

Turn Type Prot

Protected Phases 2!

Permitted Phases

Actuated Green, G (s) 13.0

Effective Green, g (s) 13.0

Actuated g/C Ratio 0.12

Clearance Time (s) 5.0

Lane Grp Cap (vph) 197

v/s Ratio Prot ¢0.00

v/s Ratio Perm

v/c Ratio 0.04

Uniform Delay, d1 43.0

Progression Factor 1.00

Incremental Delay, d2 0.4

Delay () 43.3

Level of Service D

Approach Delay (s) 43.3

Approach LOS D

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: US 278 & Oak St 4/5/2015
A AN S
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts % ul
Volume (vph) 7 432 1239 11 7 19
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 100 1.00 100 1.00
Frt 100 100 1.00 100 085
Flt Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1770 1863 1861 1770 1583
FIt Permitted 005 100 1.00 095 1.00
Satd. Flow (perm) 97 1863 1861 1770 1583
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 8 470 1347 12 8 21
RTOR Reduction (vph) 0 0 0 0 0 19
Lane Group Flow (vph) 8 470 1359 0 8 2
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 870 870 870 130 130
Effective Green, g (s) 870 870 870 130 130
Actuated g/C Ratio 079 079 079 012 012
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 76 1473 1471 209 187
v/s Ratio Prot 025 ¢0.73 ¢0.00
v/s Ratio Perm 0.08 0.00
v/c Ratio 011 032 092 004 001
Uniform Delay, d1 2.6 3.2 8.9 43.0 428
Progression Factor 0.12 0.10 0.62 1.00 1.00
Incremental Delay, d2 2.5 0.5 9.9 0.3 0.1
Delay (s) 2.8 09 155 433 430
Level of Service A A B D D
Approach Delay (s) 09 155 43.1
Approach LOS A B D
Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 110.0 Sum of lost time (S) 10.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: Clarendon & US 278 4/5/2015
A ey v ANt 2 M4

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

Lane Configurations % Ts iy ul % Ts % Ts

Volume (vph) 97 281 10 6 815 198 7 201 1 70 59 171

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

Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

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

Frt 1.00 099 100 085 100 1.00 100 089

Flt Protected 095 1.00 100 100 095 100 095 1.00

Satd. Flow (prot) 1770 1853 1862 1583 1770 1861 1770 1655

FIt Permitted 021  1.00 100 100 037 100 043  1.00

Satd. Flow (perm) 399 1853 1858 1583 683 1861 803 1655

Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092

Adj. Flow (vph) 105 305 11 7 886 215 8 218 1 76 64 186

RTOR Reduction (vph) 0 1 0 0 0 39 0 0 0 0 95 0

Lane Group Flow (vph) 105 315 0 0 893 176 8 219 0 76 155 0

Turn Type Perm NA Perm NA Perm Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 8 2 6

Actuated Green, G (s) 770 770 770 770 230 230 230 230

Effective Green, g (s) 770 770 770 770 230 230 230 230

Actuated g/C Ratio 0.70 0.70 070 070 021 021 021 021

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 2719 1297 1300 1108 142 389 167 346

v/s Ratio Prot 0.17 c0.12 0.09

v/s Ratio Perm 0.26 c048 011 0.01 0.09

v/c Ratio 038 024 069 016 006 056 046 045

Uniform Delay, d1 6.7 6.0 9.5 56 348 390 380 380

Progression Factor 0.79 0.88 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.4 3.0 0.3 0.8 5.8 8.7 4.2

Delay (s) 9.0 5.7 12,5 59 356 448 467 421

Level of Service A A B A D D D D

Approach Delay (s) 6.5 11.2 445 43.2

Approach LOS A B D D

Intersection Summary

HCM 2000 Control Delay 18.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 110.0 Sum of lost time (S) 10.0

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

1: Arcadia Ave/Sams Crossing & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul Fin % 4 ul
Volume (vph) 439 917 44 14 398 201 17 165 25 434 351 414
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.0
Lane Util. Factor 100 100 1.00 1.00 100 1.00 0.95 100 100 1.00
Frt 100 100 08 1.00 100 0.85 0.98 100 100 0.85
Flt Protected 095 100 1.00 095 100 1.00 1.00 095 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 3461 1770 1863 1583
Flt Permitted 021 100 100 014 100 1.00 0.89 040 1.00 1.00
Satd. Flow (perm) 385 1863 1583 266 1863 1583 3103 745 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 477 997 48 15 433 218 18 179 27 472 382 450
RTOR Reduction (vph) 0 0 21 0 0 101 0 12 0 0 0 0
Lane Group Flow (vph) 477 997 27 15 433 117 0 212 0 472 382 450
Turn Type pm-+pt NA Perm Perm NA Perm Perm NA pm-+pt NA  Free
Protected Phases 7 4 8 2 1 6
Permitted Phases 4 4 8 8 2 6 Free
Actuated Green, G (s) 500 500 500 280 280 28.0 11.0 300 300 90.0
Effective Green, g () 500 500 500 280 280 28.0 11.0 300 300 90.0
Actuated g/C Ratio 056 056 056 031 031 031 0.12 033 033 1.00
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 475 1035 879 82 579 492 379 407 621 1583
v/s Ratio Prot 019 c054 0.23 c0.18 0.21
v/s Ratio Perm c0.37 0.02 0.06 0.07 0.07 c0.21 0.28
v/c Ratio 100 096 003 018 075 024 0.56 116 062 0.28
Uniform Delay, d1 201 191 90 226 278 231 37.2 217 252 0.0
Progression Factor 1.00 1.00 1.00 0.66 0.67 0.64 1.00 1.00 1.00 1.00
Incremental Delay, d2 423 204 0.1 4.4 7.8 1.0 5.8 95.9 45 0.5
Delay (s) 62.4 395 91 193 265 157 431 1237 297 0.5
Level of Service E D A B © B D F © A
Approach Delay (s) 45.7 22.8 43.1 53.6
Approach LOS D © D D
Intersection Summary
HCM 2000 Control Delay 44.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 90.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 98.2% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: Maple St & US 278 4/5/2015
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts s s

Volume (vph) 3 1341 21 13 584 9 21 0 30 8 0 12

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

Total Lost time (S) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 100 1.00 100 1.00 1.00 1.00

Frt 100 1.00 100 1.00 0.92 0.92

Flt Protected 095 1.00 095 1.00 0.98 0.98

Satd. Flow (prot) 1770 1858 1770 1858 1680 1680

FIt Permitted 037 1.00 0.06 1.00 0.88 0.89

Satd. Flow (perm) 691 1858 111 1858 1508 1532

Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092

Adj. Flow (vph) 3 1458 23 14 635 10 23 0 33 9 0 13

RTOR Reduction (vph) 0 1 0 0 1 0 0 28 0 0 19 0

Lane Group Flow (vph) 3 1480 0 14 644 0 0 28 0 0 3 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 67.0 67.0 67.0 67.0 13.0 13.0

Effective Green, g (s) 670 670 670 670 13.0 13.0

Actuated g/C Ratio 0.74 0.74 0.74 0.74 0.14 0.14

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 514 1383 82 1383 217 221

v/s Ratio Prot c0.80 0.35

v/s Ratio Perm 0.00 0.13 c0.02 0.00

v/c Ratio 001 107 017 047 0.13 0.01

Uniform Delay, d1 30 115 34 4.5 33.6 33.0

Progression Factor 1.25 1.42 1.83 1.69 1.00 1.00

Incremental Delay, d2 00 334 4.1 1.0 1.2 0.1

Delay (s) 37 4938 10.3 8.7 34.8 33.1

Level of Service A D B A © ©

Approach Delay (s) 49.7 8.7 34.8 33.1

Approach LOS D A © ©

Intersection Summary

HCM 2000 Control Delay 37.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.92

Actuated Cycle Length (s) 90.0 Sum of lost time (S) 10.0

Intersection Capacity Utilization 84.1% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

9/8/2014 PM 2024 Road Diet - New Timing Synchro 9 Report
Page 2



HCM Signalized Intersection Capacity Analysis

3: Twin Oaks Dr & US 278 4/5/2015
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations Ts % 4 L

Volume (vph) 1352 32 7 620 4 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 100 100 1.00

Frt 1.00 100 100 0.90

Flt Protected 1.00 095 1.00 0.99

Satd. Flow (prot) 1857 1770 1863 1653

Flt Permitted 1.00 005 1.00 0.99

Satd. Flow (perm) 1857 98 1863 1653

Peak-hour factor, PHF 092 092 092 092 092 092

Adj. Flow (vph) 1470 35 8 674 4 12

RTOR Reduction (vph) 1 0 0 0 11 0

Lane Group Flow (vph) 1504 0 8 674 5 0

Turn Type NA Perm NA Prot

Protected Phases 4 8 5

Permitted Phases 8

Actuated Green, G (s) 76.0 76.0 76.0 4.0

Effective Green, g (s) 76.0 76.0 76.0 4.0

Actuated g/C Ratio 0.84 0.84 084 0.04

Clearance Time (s) 5.0 5.0 5.0 5.0

Lane Grp Cap (vph) 1568 82 1573 73

v/s Ratio Prot c0.81 0.36  ¢0.00

v/s Ratio Perm 0.08

v/c Ratio 0.96 0.10 043 0.06

Uniform Delay, d1 5.7 1.2 1.7 412

Progression Factor 0.52 0.84 0.70 1.00

Incremental Delay, d2 2.2 2.2 0.8 1.6

Delay (s) 5.2 3.2 20 4238

Level of Service A A A D

Approach Delay (s) 5.2 20 428

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 45 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.91

Actuated Cycle Length (s) 90.0 Sum of lost time (S) 10.0

Intersection Capacity Utilization 84.8% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4. Shopping Center/Pine St & S Avondale & US 278 41512015
A U VI N B S S
Movement EBL EBT EBR WBL2 WBT WBR NBL NBT NBR NBR2 SBL2 SBL
Lane Configurations % Ts b Ts s
Volume (vph) 1 1165 142 7 569 3 22 0 13 4 2 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 1.00 100 1.00 1.00
Frt 100 098 100 1.00 0.94
Flt Protected 095  1.00 095  1.00 0.97
Satd. Flow (prot) 1770 1832 1770 1861 1706
Flt Permitted 038  1.00 0.06  1.00 0.82
Satd. Flow (perm) 699 1832 115 1861 1434
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 1 1266 154 8 618 3 24 0 14 4 2 2
RTOR Reduction (vph) 0 0 0 0 0 0 0 40 0 0 0 0
Lane Group Flow (vph) 1 1420 0 8 621 0 0 2 0 0 0 0
Turn Type Perm NA Perm NA Perm NA Perm  Perm
Protected Phases 4 8 9
Permitted Phases 4 8 9 6 6!
Actuated Green, G (s) 65.0 65.0 65.0 65.0 5.0
Effective Green, g (s) 65.0 65.0 65.0 65.0 5.0
Actuated g/C Ratio 072 0.72 072 0.72 0.06
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 504 1323 83 1344 79
v/s Ratio Prot c0.77 0.33
v/s Ratio Perm 0.00 0.07 c0.00
v/c Ratio 000 1.07 0.10 0.46 0.03
Uniform Delay, d1 35 125 3.7 5.2 40.2
Progression Factor 1.12 0.57 0.43 0.35 1.00
Incremental Delay, d2 0.0 385 2.1 1.1 0.7
Delay (s) 39 456 3.8 2.9 40.9
Level of Service A D A A D
Approach Delay (s) 455 2.9 40.9
Approach LOS D A D
Intersection Summary
HCM 2000 Control Delay 32.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 90.0 Sum of lost time (S) 15.0
Intersection Capacity Utilization 89.2% ICU Level of Service E
Analysis Period (min) 15
I Phase conflict between lane groups.
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
] &« =~ ¢

Movement SBT SBR NWL NWR2

Lane Configurations s L

Volume (vph) 0 6 40 1

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (S) 5.0 5.0

Lane Util. Factor 1.00 1.00

Frt 0.91 1.00

Flt Protected 0.98 0.95

Satd. Flow (prot) 1672 1771

FIt Permitted 0.84 0.95

Satd. Flow (perm) 1423 1771

Peak-hour factor, PHF 092 092 092 092

Adj. Flow (vph) 0 7 43 1

RTOR Reduction (vph) 10 0 42 0

Lane Group Flow (vph) 1 0 2 0

Turn Type NA Prot

Protected Phases 6! 2!

Permitted Phases

Actuated Green, G (s) 5.0 5.0

Effective Green, g (s) 5.0 5.0

Actuated g/C Ratio 0.06 0.06

Clearance Time (s) 5.0 5.0

Lane Grp Cap (vph) 79 98

v/s Ratio Prot ¢0.00

v/s Ratio Perm 0.00

v/c Ratio 0.01 0.02

Uniform Delay, d1 40.2 40.2

Progression Factor 1.00 1.00

Incremental Delay, d2 0.2 0.5

Delay () 40.3 40.7

Level of Service D D

Approach Delay (s) 40.3 40.7

Approach LOS D D

Intersection Summary

9/8/2014 PM 2024 Road Diet - New Timing Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

5: US 278 & Oak St 4/5/2015
A AN S
Movement EBL EBT WBT WBR SBL SBR
Lane Configurations % 4 Ts % ul
Volume (vph) 10 1161 538 19 36 28
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 100 1.00 100 1.00
Frt 100 100 1.00 100 085
Flt Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1770 1863 1854 1770 1583
FIt Permitted 039 100 100 095 1.00
Satd. Flow (perm) 730 1863 1854 1770 1583
Peak-hour factor, PHF 092 092 092 092 092 092
Adj. Flow (vph) 11 1262 585 21 39 30
RTOR Reduction (vph) 0 0 2 0 0 26
Lane Group Flow (vph) 11 1262 604 0 39 4
Turn Type Perm NA NA Prot  Perm
Protected Phases 4 8 6
Permitted Phases 4 6
Actuated Green, G (s) 670 670 670 130 130
Effective Green, g (s) 670 670 670 130 130
Actuated g/C Ratio 074 074 074 014 014
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 543 1386 1380 255 228
v/s Ratio Prot c0.68  0.33 c0.02
v/s Ratio Perm 0.02 0.00
v/c Ratio 002 091 044 015 0.02
Uniform Delay, d1 3.0 9.1 4.4 337 330
Progression Factor 1.44 0.95 0.53 1.00 1.00
Incremental Delay, d2 0.0 1.2 0.9 1.3 0.2
Delay (s) 4.3 9.8 3.2 350 332
Level of Service A A A © ©
Approach Delay (s) 9.8 3.2 34.2
Approach LOS A A ©
Intersection Summary
HCM 2000 Control Delay 8.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (S) 10.0
Intersection Capacity Utilization 72.8% ICU Level of Service C
Analysis Period (min) 15
¢ Critical Lane Group
9/8/2014 PM 2024 Road Diet - New Timing Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

6: Clarendon & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % Ts iy ul % Ts % Ts
Volume (vph) 231 843 31 3 389 107 36 117 6 271 198 93
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 100 1.00 100 100 100 1.00 100 1.00
Frt 1.00 099 100 085 100 099 100 095
Flt Protected 095 1.00 100 100 095 100 095 1.00
Satd. Flow (prot) 1770 1853 1862 1583 1770 1848 1770 1773
FIt Permitted 036 1.00 100 100 026 1.00 0.60 1.00
Satd. Flow (perm) 667 1853 1854 1583 478 1848 1120 1773
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 251 916 34 3 423 116 39 127 7 295 215 101
RTOR Reduction (vph) 0 2 0 0 0 61 0 2 0 0 18 0
Lane Group Flow (vph) 251 948 0 0 426 55 39 132 0 295 298 0
Turn Type pm-+pt NA Perm NA  Perm pm+pt NA pm-+pt NA
Protected Phases 7 4 8 5 2 1 6
Permitted Phases 4 8 8 2 6
Actuated Green, G (s) 530 530 430 430 210 170 230 180
Effective Green, g (s) 530 530 430 430 210 170 230 180
Actuated g/C Ratio 059 059 048 048 023 019 026 0.20
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Grp Cap (vph) 454 1091 885 756 168 349 322 354
v/s Ratio Prot 0.03 051 001 007 c0.05 0.17
v/s Ratio Perm 0.29 023 004 004 c0.18
v/c Ratio 055  0.87 048 007 023 038 092 084
Uniform Delay, d1 120 156 159 127 275 319 322 346
Progression Factor 1.32 1.17 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.1 45 1.9 0.2 3.2 3.1 327 208
Delay (s) 179 228 178 129 308 35.0 649 554
Level of Service B © B B © © E E
Approach Delay (s) 21.7 16.8 34.0 60.0
Approach LOS © B © E
Intersection Summary
HCM 2000 Control Delay 30.8 HCM 2000 Level of Service ©
HCM 2000 Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 90.0 Sum of lost time (S) 20.0
Intersection Capacity Utilization 105.1% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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FOUR-LANE SECTION

(2024 TRAFFIC VOLUMES, PREFERRED
ALTERNATIVE ROADWAY SECTION)



HCM Signalized Intersection Capacity Analysis

1: Sams Crossing & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI ul Fin % 4 ul
Volume (vph) 383 340 20 22 954 430 62 419 19 139 129 431
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.0 6.0 6.0 6.0 5.7 5.8 5.8 5.8
Lane Util. Factor 100 095 100 095 1.00 0.95 100 100 1.00
Frt 1.00 099 100 100 085 0.99 100 100 085
Flt Protected 095 1.00 095 100 1.00 0.99 095 100 1.00
Satd. Flow (prot) 1770 3509 1770 3539 1583 3497 1770 1863 1583
FIt Permitted 017  1.00 052 100 1.00 0.88 029 100 1.00
Satd. Flow (perm) 319 3509 969 3539 1583 3101 536 1863 1583
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 416 370 22 24 1037 467 67 455 21 151 140 468
RTOR Reduction (vph) 0 3 0 0 0 103 0 4 0 0 0 356
Lane Group Flow (vph) 416 389 0 24 1037 364 0 539 0 151 140 112
Turn Type pm-+pt NA Perm NA  Perm pm+pt NA Perm NA  Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 66.2  64.2 432 432 432 24.1 240 240 240
Effective Green, g (s) 66.2  64.2 432 432 432 24.1 240 240 240
Actuated g/C Ratio 0.66 0.64 043 043 043 0.24 024 024 024
Clearance Time () 4.0 6.0 6.0 6.0 6.0 5.7 5.8 5.8 5.8
Vehicle Extension (s) 3.0 5.0 5.0 5.0 5.0 35 3.0 3.0 3.0
Lane Grp Cap (vph) 457 2252 418 1528 683 747 128 447 379
v/s Ratio Prot c0.15 011 0.29 0.08
v/s Ratio Perm c0.45 0.02 0.23 0.17 c0.28 0.07
vlc Ratio 091 017 006 068 053 0.72 118 031 030
Uniform Delay, d1 25.1 7.2 165 228 210 34.9 380 312 311
Progression Factor 1.00 1.00 0.67 0.67 0.46 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.1 0.2 0.1 1.3 1.2 3.6 135.8 0.4 0.4
Delay (s) 47.2 7.4 112 167 109 38.4 1738 316 315
Level of Service D A B B B D F C C
Approach Delay (s) 27.9 14.8 384 59.9
Approach LOS C B D E
Intersection Summary
HCM 2000 Control Delay 30.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 215
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

2: Livingston/Maple & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 s s
Volume (vph) 4 478 4 32 1377 12 25 1 33 2 0 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.1 7.0 5.1 7.0 5.1 4.0
Lane Util. Factor 100 095 100 095 1.00 1.00
Frt 100 1.00 100 1.00 0.92 0.89
Flt Protected 095  1.00 095  1.00 0.98 0.99
Satd. Flow (prot) 1770 3535 1770 3535 1686 1642
Flt Permitted 0.13  1.00 045  1.00 0.87 0.97
Satd. Flow (perm) 250 3535 832 3535 1492 1600
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 4 520 4 35 1497 13 27 1 36 2 0 9
RTOR Reduction (vph) 0 1 0 0 1 0 0 32 0 0 10 0
Lane Group Flow (vph) 4 523 0 35 1509 0 0 32 0 0 1 0
Turn Type pm-+pt NA pm-+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 69.2 684 726  70.1 11.9 13.0
Effective Green, g (s) 69.2 684 726 701 119 13.0
Actuated g/C Ratio 069 0.68 0.73 0.70 0.12 0.13
Clearance Time () 5.1 7.0 5.1 7.0 5.1 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 185 2417 627 2478 177 208
v/s Ratio Prot 0.00 015 c0.00 c0.43
v/s Ratio Perm 0.01 0.04 c0.02 0.00
vic Ratio 002 022 006 0.61 0.18 0.01
Uniform Delay, d1 5.9 5.9 3.8 7.8 39.7 37.9
Progression Factor 0.74 0.64 0.10 0.15 1.00 1.00
Incremental Delay, d2 0.0 0.2 0.0 0.9 0.5 0.1
Delay (s) 4.4 4.0 0.4 2.1 40.2 37.9
Level of Service A A A A D D
Approach Delay (s) 4.0 2.1 40.2 37.9
Approach LOS A A D D
Intersection Summary
HCM 2000 Control Delay 3.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.54
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 55.2% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

3: Twin Oaks & US 278 4/5/2015
A ey v ANt 2 M4

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

Lane Configurations LI 5 LI s

Volume (vph) 0 497 8 7 1413 0 31 0 13 0 0 0

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

Total Lost time (S) 7.0 7.0 7.0 5.1

Lane Util. Factor 0.95 100 095 1.00

Frt 1.00 100 1.00 0.96

Flt Protected 1.00 095 1.00 0.97

Satd. Flow (prot) 3531 1770 3539 1728

FIt Permitted 1.00 045  1.00 0.97

Satd. Flow (perm) 3531 832 3539 1728

Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092

Adj. Flow (vph) 0 540 9 8 1536 0 34 0 14 0 0 0

RTOR Reduction (vph) 0 1 0 0 0 0 0 37 0 0 0 0

Lane Group Flow (vph) 0 548 0 8 1536 0 0 11 0 0 0 0

Turn Type Perm NA Perm NA Perm NA

Protected Phases 2 6 8

Permitted Phases 2 6 8

Actuated Green, G (s) 73.0 730 730 14.9

Effective Green, g (s) 73.0 730 730 14.9

Actuated g/C Ratio 0.73 073 073 0.15

Clearance Time () 7.0 7.0 7.0 5.1

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 2577 607 2583 257

v/s Ratio Prot 0.16 c0.43

v/s Ratio Perm 0.01 0.01

vlc Ratio 0.21 001 059 0.04

Uniform Delay, d1 4.3 3.7 6.4 36.4

Progression Factor 1.23 0.21 0.36 1.00

Incremental Delay, d2 0.2 0.0 0.9 0.3

Delay (s) 55 0.8 3.3 36.7

Level of Service A A A D

Approach Delay (s) 55 3.3 36.7 0.0

Approach LOS A A D A

Intersection Summary

HCM 2000 Control Delay 4.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.50

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.1

Intersection Capacity Utilization 52.5% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
O "N v N NE B S

Movement EBL EBT EBR WBL2 WBT WBR NBL NBT NBR SBL2 SBT SBR

Lane Configurations LI 5 LI 5 s s

Volume (vph) 3 442 49 2 1228 3 1 0 5 4 0 2

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

Total Lost time (S) 7.0 7.0 7.0 7.0 5.6 5.3

Lane Util. Factor 100 095 100 095 1.00 1.00

Frt 1.00 099 100 1.00 0.89 0.95

Flt Protected 095  1.00 095  1.00 0.99 0.97

Satd. Flow (prot) 1770 3486 1770 3538 1640 1722

Flt Permitted 0.17  1.00 045  1.00 0.99 0.97

Satd. Flow (perm) 309 3486 845 3538 1640 1722

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 3 480 53 2 1335 3 1 0 5 4 0 2

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 6 0

Lane Group Flow (vph) 3 533 0 2 1338 0 0 6 0 0 0 0

Turn Type Perm NA Perm NA Split NA Split NA

Protected Phases 2 6 8 8 4 4

Permitted Phases 2 6

Actuated Green, G (s) 68.9 689 68.9 689 0.9 0.7

Effective Green, g (s) 68.9 689 68.9 689 0.9 0.7

Actuated g/C Ratio 069 0.69 069 0.69 0.01 0.01

Clearance Time () 7.0 7.0 7.0 7.0 5.6 5.3

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 212 2401 582 2437 14 12

v/s Ratio Prot 0.15 c0.38 c0.00 c0.00

v/s Ratio Perm 0.01 0.00

vic Ratio 001 022 0.00 055 0.43 0.00

Uniform Delay, d1 4.9 5.7 4.8 7.8 49.3 49.3

Progression Factor 0.96 0.94 0.48 0.42 1.00 1.00

Incremental Delay, d2 0.1 0.2 0.0 0.8 19.7 0.1

Delay (s) 4.8 5.6 2.4 4.1 69.0 49.4

Level of Service A A A A E D

Approach Delay (s) 5.6 4.1 69.0 49.4

Approach LOS A A E D

Intersection Summary

HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.51

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 25.1

Intersection Capacity Utilization 57.5% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

4: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
~ N A T

Movement NWL2 NWL NWR NWR2

Lane Configurations L

Volume (vph) 20 9 32 1

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (S) 7.2

Lane Util. Factor 1.00

Frt 0.93

Flt Protected 0.98

Satd. Flow (prot) 1690

FIt Permitted 0.98

Satd. Flow (perm) 1690

Peak-hour factor, PHF 092 092 092 092

Adj. Flow (vph) 22 10 35 1

RTOR Reduction (vph) 0 65 0 0

Lane Group Flow (vph) 0 3 0 0

Turn Type Perm Prot

Protected Phases 9

Permitted Phases 9

Actuated Green, G (s) 4.4

Effective Green, g (s) 4.4

Actuated g/C Ratio 0.04

Clearance Time () 7.2

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) 74

v/s Ratio Prot

v/s Ratio Perm 0.00

vlc Ratio 0.04

Uniform Delay, d1 45.8

Progression Factor 1.00

Incremental Delay, d2 0.2

Delay (s) 46.0

Level of Service D

Approach Delay (s) 46.0

Approach LOS D

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

5: US 278 & Oak St 4/5/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI 5 % ul
Volume (vph) 7 432 0 0 1239 11 0 0 0 7 0 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 5.4 5.4 5.4 5.3 4.0
Lane Util. Factor 100 095 0.95 1.00 1.00
Frt 100 1.00 1.00 1.00 0.85
Flt Protected 095 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3535 1770 1583
FIt Permitted 019 1.00 1.00 0.95 1.00
Satd. Flow (perm) 348 3539 3535 1770 1583
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 8 470 0 0 1347 12 0 0 0 8 0 18
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 17
Lane Group Flow (vph) 8 470 0 0 1359 0 0 0 0 8 0 1
Turn Type Perm NA Perm NA Prot Perm
Protected Phases 2 6 7
Permitted Phases 2 6 4
Actuated Green, G (s) 380 380 38.0 1.3 2.6
Effective Green, g (s) 380 380 38.0 13 2.6
Actuated g/C Ratio 0.76  0.76 0.76 0.03 0.05
Clearance Time () 5.4 5.4 5.4 5.3 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 264 2689 2686 46 82
v/s Ratio Prot 0.13 c0.38 c0.00
v/s Ratio Perm 0.02 0.00
vlc Ratio 003 0.17 0.51 0.17 0.01
Uniform Delay, d1 15 17 2.3 23.8 225
Progression Factor 0.10 0.16 1.15 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.6 1.8 0.1
Delay (s) 04 04 3.2 25.6 22.5
Level of Service A A A C C
Approach Delay (s) 0.4 3.2 0.0 235
Approach LOS A A A C
Intersection Summary
HCM 2000 Control Delay 2.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 45.8% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

6: S Clarendon/N Clarendon & US 278 4/5/2015
A ey v ANt 2 M4

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

Lane Configurations % 4 ul iy ul % Ts % Ts

Volume (vph) 97 281 10 6 815 198 7 201 1 70 59 171

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

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

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

Frt 100 100 0.85 100 085 1.00 1.00 100 0.89

Flt Protected 095 1.00 1.00 100 100 095 1.00 095  1.00

Satd. Flow (prot) 1770 1863 1583 1862 1583 1770 1861 1770 1655

Flt Permitted 013 1.00 1.00 100 100 054 1.00 024  1.00

Satd. Flow (perm) 240 1863 1583 1858 1583 1006 1861 452 1655

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 105 305 11 7 886 215 8 218 1 76 64 186

RTOR Reduction (vph) 0 0 4 0 0 61 0 0 0 0 100 0

Lane Group Flow (vph) 105 305 7 0 893 154 8 219 0 76 150 0

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

Protected Phases 5 2 6 3 8 7 4

Permitted Phases 2 2 6 6 8 4

Actuated Green, G (s) 675 675 675 60.1 601 173 173 197 197

Effective Green, g () 675 675 675 60.1 601 173 173 197 197

Actuated g/C Ratio 068 0.68 0.68 060 060 017 017 020 0.20

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

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

Lane Grp Cap (vph) 214 1257 1068 1116 951 180 321 131 326

v/s Ratio Prot c0.02 0.16 0.00 c0.12 0.02 ¢c0.09

v/s Ratio Perm 0.31 0.00 c048 010 0.01 0.10

vic Ratio 049 024 001 080 016 0.04 068 058  0.46

Uniform Delay, d1 14.9 6.3 5.3 15.3 88 359 388 355 354

Progression Factor 1.79 0.57 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.8 0.5 0.0 6.1 0.4 0.1 5.9 6.4 1.0

Delay (s) 28.5 4.0 5.3 21.4 92 36.0 446 419 365

Level of Service C A A C A D D D D

Approach Delay (s) 10.2 19.0 44.3 37.7

Approach LOS B B D D

Intersection Summary

HCM 2000 Control Delay 229 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 88.3% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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Arterial Level of Service

4/5/2015
Arterial Level of Service: EB US 278

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (S) (mi) Speed LOS
Livingston 1] 30 24.7 3.8 28.5 0.19 24.6 B
Twin Oaks Il 30 8.6 55 14.1 0.06 14.1 D
Shopping Center [} 30 17.5 3.8 21.3 0.12 21.0 C
Il 30 19.2 0.2 194 0.14 26.6 B
S Clarendon I 30 24.3 3.7 28.0 0.19 24.6 B
Total Il 94.3 17.0 111.3 0.71 22.9 C

Arterial Level of Service: WB US 278
Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time () (mi) Speed LOS
Oak St ] 30 24.3 18 26.1 0.19 26.4 B
Pine St Il 30 19.2 2.7 21.9 0.14 23.6 C
] 30 17.5 33 20.8 0.12 21.5 €]
Maple Il 30 8.6 17 10.3 0.06 19.3 C
Sams Crossing Il 30 24.7 18.3 43.0 0.19 16.3 D
Total Il 94.3 27.8 122.1 0.71 20.9 C
9/8/2014 AM 2024 Four Lane Alternative Synchro 9 Report
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HCM Signalized Intersection Capacity Analysis

1: S Clarendon/N Clarendon & US 278 4/5/2015
A ey v ANt 2 M4

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

Lane Configurations % 4 ul s % Ts % Ts

Volume (vph) 231 843 31 3 389 107 6 117 6 271 198 93

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

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

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

Frt 100 100 0.85 0.97 100 0.99 100 0.95

Flt Protected 095 1.00 1.00 1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1863 1583 1808 1770 1848 1770 1773

Flt Permitted 036 1.00 1.00 0.90 057  1.00 043  1.00

Satd. Flow (perm) 665 1863 1583 1626 1059 1848 809 1773

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 251 916 34 3 423 116 7 127 7 295 215 101

RTOR Reduction (vph) 0 0 14 0 11 0 0 2 0 0 16 0

Lane Group Flow (vph) 251 916 20 0 531 0 7 132 0 295 300 0

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

Protected Phases 5 2 6 3 8 7 4

Permitted Phases 2 2 6 8 4

Actuated Green, G (s) 578 578 57.8 46.8 192 192 294 294

Effective Green, g () 578 578 57.8 46.8 192 192 294 294

Actuated g/C Ratio 058 058 058 0.47 019 0.19 029 0.29

Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

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

Lane Grp Cap (vph) 461 1076 914 760 209 354 343 521

v/s Ratio Prot 0.04 c0.49 0.00 ¢0.07 c0.09 0.17

v/s Ratio Perm 0.28 0.01 0.33 0.01 c0.16

vic Ratio 054 085 0.02 0.70 003 037 086 0.58

Uniform Delay, d1 228 175 9.0 21.0 329 352 316 300

Progression Factor 0.52 0.73 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 6.4 0.0 5.3 0.1 3.0 19.2 4.6

Delay (s) 129 193 9.0 26.3 329 382 50.8  34.6

Level of Service B B A C C D D C

Approach Delay (s) 17.7 26.3 37.9 42.4

Approach LOS B C D D

Intersection Summary

HCM 2000 Control Delay 26.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 106.4% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

16: Sams Crossing & US 278 4/5/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI ul Fin % 4 ul
Volume (vph) 439 917 44 14 398 201 17 165 25 434 351 414
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 095 100 095 1.00 0.95 100 100 1.00
Frt 1.00 099 100 100 085 0.98 100 100 085
Flt Protected 095 1.00 095 100 1.00 1.00 095 100 1.00
Satd. Flow (prot) 1770 3515 1770 3539 1583 3461 1770 1863 1583
FIt Permitted 020 1.00 027 100 100 0.92 061 100 100
Satd. Flow (perm) 373 3515 510 3539 1583 3185 1140 1863 1583
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 477 997 48 15 433 218 18 179 27 472 382 450
RTOR Reduction (vph) 0 3 0 0 0 183 0 11 0 0 0 225
Lane Group Flow (vph) 477 1042 0 15 433 35 0 214 0 472 382 225
Turn Type pm-+pt NA Perm NA  Perm pm+pt NA Perm NA  Perm
Protected Phases 5 2 6 3 8 4
Permitted Phases 2 6 6 8 4 4
Actuated Green, G (s) 420 420 16.0 160 16.0 50.0 500 500 500
Effective Green, g (s) 420 420 160 160 16.0 50.0 500 500 500
Actuated g/C Ratio 042 042 016 016 0.16 0.50 050 050 050
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 464 1476 81 566 253 1592 570 931 791
v/s Ratio Prot c0.23  0.30 0.12 0.21
v/s Ratio Perm c0.21 0.03 0.02 0.07 c0.41 0.14
vlc Ratio 103 071 019 077 014 0.13 083 041 028
Uniform Delay, d1 213 239 36.4 402 361 13.4 213 157 146
Progression Factor 1.00 1.00 0.58 0.69 1.02 1.00 1.00 1.00 1.00
Incremental Delay, d2 49.1 2.9 4.9 9.4 1.1 0.0 13.0 1.3 0.9
Delay (s) 764  26.8 259 372 380 13.4 344 171 155
Level of Service E C C D D B C B B
Approach Delay (s) 42.3 37.2 13.4 22.8
Approach LOS D D B C
Intersection Summary
HCM 2000 Control Delay 32.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

17: Livingston/Maple & US 278 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI 5 s s
Volume (vph) 3 1341 21 13 584 9 21 0 30 8 0 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 095 100 095 1.00 1.00
Frt 100 1.00 100 1.00 0.92 0.92
Flt Protected 095  1.00 095  1.00 0.98 0.98
Satd. Flow (prot) 1770 3531 1770 3531 1680 1680
Flt Permitted 095  1.00 0.17  1.00 0.86 0.89
Satd. Flow (perm) 1770 3531 308 3531 1469 1521
Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092
Adj. Flow (vph) 3 1458 23 14 635 10 23 0 33 9 0 13
RTOR Reduction (vph) 0 1 0 0 1 0 0 53 0 0 21 0
Lane Group Flow (vph) 3 1480 0 14 644 0 0 3 0 0 1 0
Turn Type Prot NA pm-+pt NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 4
Permitted Phases 6 8 4
Actuated Green, G (s) 1.3 810 821 821 4.6 4.6
Effective Green, g (s) 1.3 810 821 821 4.6 4.6
Actuated g/C Ratio 001 081 082 0.82 0.05 0.05
Clearance Time () 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 23 2860 287 2898 67 69
v/s Ratio Prot 0.00 c042 0.00 ¢0.18
v/s Ratio Perm 0.04 ¢0.00 0.00
vic Ratio 013 052 005 0.22 0.04 0.01
Uniform Delay, d1 48.8 31 2.8 2.0 45.6 455
Progression Factor 1.06 0.42 1.15 1.49 1.00 1.00
Incremental Delay, d2 1.7 0.4 0.1 0.2 0.2 0.1
Delay (s) 53.4 18 33 31 45.8 45.6
Level of Service D A A A D D
Approach Delay (s) 1.9 3.1 45.8 45.6
Approach LOS A A D D
Intersection Summary
HCM 2000 Control Delay 3.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.49
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 48.3% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

23: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
A U VI N B S S

Movement EBL EBT EBR WBL2 WBT WBR NBL NBT NBR NBR2 SBL2 SBL

Lane Configurations LI 5 LI 5 s

Volume (vph) 1 1165 142 7 569 3 22 0 13 4 2 6

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

Total Lost time (S) 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 100 095 100 095 1.00

Frt 100 098 100 1.00 0.94

Flt Protected 095  1.00 095  1.00 0.97

Satd. Flow (prot) 1770 3482 1770 3537 1706

Flt Permitted 041  1.00 015  1.00 0.97

Satd. Flow (perm) 760 3482 287 3537 1706

Peak-hour factor, PHF 092 092 092 092 092 092 092 092 092 092 092 092

Adj. Flow (vph) 1 1266 154 8 618 3 24 0 14 4 2 7

RTOR Reduction (vph) 0 0 0 0 0 0 0 41 0 0 0 0

Lane Group Flow (vph) 1 1420 0 8 621 0 0 1 0 0 0 0

Turn Type Perm NA Perm NA Split NA Split  Split

Protected Phases 2 6 8 8 4 4

Permitted Phases 2 6

Actuated Green, G (s) 752 752 752 752 3.3

Effective Green, g (s) 752 752 752 752 3.3

Actuated g/C Ratio 0.75 0.75 0.75 0.75 0.03

Clearance Time () 4.0 4.0 4.0 4.0 4.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 571 2618 215 2659 56

v/s Ratio Prot c0.41 0.18 c0.00

v/s Ratio Perm 0.00 0.03

vic Ratio 000 054 004 0.23 0.02

Uniform Delay, d1 3.1 5.2 3.2 3.7 46.8

Progression Factor 0.78 0.84 0.66 0.74 1.00

Incremental Delay, d2 0.0 0.7 0.1 0.0 0.2

Delay (s) 24 5.1 2.2 2.8 47.0

Level of Service A A A A D

Approach Delay (s) 5.1 2.8 47.0

Approach LOS A A D

Intersection Summary

HCM 2000 Control Delay 6.4 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.49

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

23: Shopping Center/Pine St & S Avondale & US 278 4/5/2015
] &« =~ ¢

Movement SBT SBR NWL NWR2

Lane Configurations s L

Volume (vph) 0 5 40 1

Ideal Flow (vphpl) 1900 1900 1900 1900

Total Lost time (S) 4.0 4.0

Lane Util. Factor 1.00 1.00

Frt 0.95 1.00

Flt Protected 0.97 0.95

Satd. Flow (prot) 1718 1771

FIt Permitted 0.97 0.95

Satd. Flow (perm) 1718 1771

Peak-hour factor, PHF 092 092 092 092

Adj. Flow (vph) 0 5 43 1

RTOR Reduction (vph) 14 0 43 0

Lane Group Flow (vph) 0 0 1 0

Turn Type NA Prot

Protected Phases 4 9

Permitted Phases

Actuated Green, G (s) 2.2 3.3

Effective Green, g (s) 2.2 3.3

Actuated g/C Ratio 0.02 0.03

Clearance Time () 4.0 4.0

Vehicle Extension (s) 3.0 3.0

Lane Grp Cap (vph) 37 58

v/s Ratio Prot c0.00 c0.00

v/s Ratio Perm

vlc Ratio 0.01 0.03

Uniform Delay, d1 47.8 46.8

Progression Factor 1.00 1.00

Incremental Delay, d2 0.1 0.2

Delay (s) 47.9 47.0

Level of Service D D

Approach Delay (s) 47.9 47.0

Approach LOS D D

Intersection Summary
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HCM Signalized Intersection Capacity Analysis

25: Twin Oaks & US 278 4/5/2015
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI 5 LI s
Volume (vph) 0 1352 32 7 620 0 4 0 11 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0
Lane Util. Factor 0.95 100 095 1.00
Frt 1.00 100 1.00 0.90
Flt Protected 1.00 095 1.00 0.99
Satd. Flow (prot) 3527 1770 3539 1653
FIt Permitted 1.00 016  1.00 0.99
Satd. Flow (perm) 3527 305 3539 1653
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 0 1470 35 8 674 0 4 0 12 0 0 0
RTOR Reduction (vph) 0 1 0 0 0 0 0 12 0 0 0 0
Lane Group Flow (vph) 0 1504 0 8 674 0 0 4 0 0 0 0
Turn Type Perm NA Perm NA Perm NA
Protected Phases 2 6 8
Permitted Phases 2 6 8
Actuated Green, G (s) 89.2 89.2 892 2.8
Effective Green, g (s) 89.2 89.2 892 2.8
Actuated g/C Ratio 0.89 0.89 0.89 0.03
Clearance Time () 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3146 272 3156 46
v/s Ratio Prot c0.43 0.19
v/s Ratio Perm 0.03 0.00
vlc Ratio 0.48 003 021 0.09
Uniform Delay, d1 1.0 0.6 0.7 47.4
Progression Factor 0.02 3.90 4.06 1.00
Incremental Delay, d2 0.5 0.2 0.2 0.9
Delay (s) 0.5 25 31 48.3
Level of Service A A A D
Approach Delay (s) 0.5 3.1 48.3 0.0
Approach LOS A A D A
Intersection Summary
HCM 2000 Control Delay 1.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 48.4% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Signalized Intersection Capacity Analysis

27: US 278 & Oak St 4/5/2015
A ey v ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations LI LI 5 % ul
Volume (vph) 10 1161 0 0 538 19 0 0 0 36 0 26
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 100 095 0.95 1.00 1.00
Frt 100 1.00 0.99 1.00 0.85
Flt Protected 095 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 3539 3521 1770 1583
FIt Permitted 040  1.00 1.00 0.95 1.00
Satd. Flow (perm) 752 3539 3521 1770 1583
Peak-hour factor, PHF 092 09 092 09 092 09 09 092 092 092 092 092
Adj. Flow (vph) 11 1262 0 0 585 21 0 0 0 39 0 28
RTOR Reduction (vph) 0 0 0 0 5 0 0 0 0 0 0 19
Lane Group Flow (vph) 11 1262 0 0 601 0 0 0 0 39 0 9
Turn Type Perm NA Perm NA Prot Perm
Protected Phases 2 6 7
Permitted Phases 2 6 4
Actuated Green, G (s) 260 26.0 26.0 16.0 16.0
Effective Green, g (s) 260 26.0 26.0 16.0 16.0
Actuated g/C Ratio 052 052 0.52 0.32 0.32
Clearance Time () 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 391 1840 1830 566 506
v/s Ratio Prot c0.36 0.17 c0.02
v/s Ratio Perm 0.01 0.01
vlc Ratio 0.03 0.69 0.33 0.07 0.02
Uniform Delay, d1 5.8 9.0 6.9 11.8 11.6
Progression Factor 0.69 0.59 0.98 1.00 1.00
Incremental Delay, d2 0.1 1.9 0.4 0.2 0.1
Delay (s) 4.1 7.2 7.2 12.1 11.7
Level of Service A A A B B
Approach Delay (s) 7.1 7.2 0.0 11.9
Approach LOS A A A B
Intersection Summary
HCM 2000 Control Delay 7.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 8.0
Intersection Capacity Utilization 42.1% ICU Level of Service A
Analysis Period (min) 15
¢ Critical Lane Group
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Arterial Level of Service

4/5/2015
Arterial Level of Service: EB US 278

Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time (s) (mi) Speed LOS
Livingston 1] 30 24.7 15 26.2 0.19 26.7 B
Twin Oaks Il 30 8.6 0.4 9.0 0.06 22.1 C
Shopping Center [} 30 17.5 5.1 22.6 0.12 19.8 C
Il 30 19.2 7.3 26.5 0.14 195 C
S Clarendon I 30 24.3 16.3 40.6 0.19 17.0 D
Total Il 94.3 30.6 1249 0.71 20.4 C

Arterial Level of Service: WB US 278
Arterial Flow Running Signal Travel Dist Arterial Arterial
Cross Street Class Speed Time Delay Time () (mi) Speed LOS
Oak St ] 30 24.3 7.1 31.4 0.19 22.0 €]
Pine St Il 30 19.2 31 22.3 0.14 23.2 C
] 30 17.5 3.0 20.5 0.12 21.8 €]
Maple Il 30 8.6 2.7 11.3 0.06 17.6 D
Sams Crossing Il 30 24.7 37.8 62.5 0.19 11.2 E
Total Il 94.3 53.7 148.0 0.71 17.2 D
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