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I. Executive Summary

The Collins Ridge development is proposed to be located on the east side of Churton Street
between the intersections of Mayo Street and Orange Grove Road in Hillsborough, NC.
Currently, this land is undeveloped. The project location of the proposed development is shown
in Figure 1. The proposed development will consist of the following:

e 650 Apartments (400 market value and 250 senior)
e 400 townhomes (200 two story and 200 three story)
e 100 single family detached houses

The site plan is shown in Figure 2.

The proposed development is planned to have the following two entrances:
e Site Access #1 - on Churton Street at Orange Grove Street to be completed by 2018
e Site Access #2 - on Churton Street at Mayo Street to be completed by 2022

The proposed development is projected to generate approximately 5,263 trips per day due to
2018 development traffic. There are projected to be approximately 583 new trips entering and
exiting the site during the AM peak hour and 1,001 new trips entering and exiting during the
PM peak hour.

2022 development is projected to create an additional approximately 2,282 trips per day. There
are projected to be approximately 223 new trips entering and exiting the site during the AM

peak hour and 338 new trips entering and exiting during the PM peak hour.

This yields a total of approximately 7,261 additional trips per day, approximately 747 of which
are during AM peak hour and approximately 1,224 during PM peak hour.

2022 Total Development Traffic

"S:: Dwelling | Week- | Week- V\:;k' AM |AM |AM | PM | PM | PM
Land Use Code Units day | daylin Out Total | In | Out | Total [ In | Out
Apartments | 220 650 4,063 | 2,031 | 2,031 | 322 | 64258 | 375|244 | 131
Townhomes | 230 400 2,149 | 1,074 | 1,074 | 345| 59| 286 | 744 | 498 | 245
Single
Family 210 100 1,050 | 525| 525| 80| 20| 60| 105| 66| 39
Totals 7,261 | 3,631 | 3,631 | 747 | 143 | 604 | 1,224 | 808 | 416
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Volkert studied the following intersections to determine the traffic impacts from the
proposed development:
e Churton Street and Cardinal Drive (signalized)

e Churton Street and 1-85 Northbound (NB) Ramps (signalized)

e Churton Street and I-85 Southbound (SB) Ramps (signalized)

e Churton Street and Mayo Street (signalized)

e Churton Street and Orange Grove Road / Orange Grove Street (signalized)
e Churton Street and Business 70 (signalized)

A summary of the Highway Capacity Software Analysis analyzed using Synchro Version
7.0 is shown in the following table:

2015 Existing 2018 No-Build 2018 Build 2022 Build

AM PM AM PM AM PM AM PM
Churton Street / Cardinal Drive B(10.7) | A(8.9) | B(11.1) | A(9.3) | B(10.8) | B(12.4) | B(11.9) | B(13.6)
Churton Street / 1-85 NB Ramps C(23.6) | B(14.5) | C(27.0) | B(15.9) | C(28.8) E(56.3) | D(39.6) | E(73.7)
Churton Street / I-85 SB Ramps B(19.5) | C(30.4) | B(19.8) | C(34.0) | c(21.7) | F(81.2) | c(35.0) | B(15.8)
Churton Street / Mayo Street B(19.6) | C(24.8) | C(20.9) | C(25.9) | D(43.7) | C(20.9) E(60.0) | D(35.6)
Churton Street / Orange Grove Road C(20.7) | C(23.7) | C(20.8) | C(23.1) | E(60.3) | C(24.8) | D(36.5) | C(21.7)
Churton Street / US 70 Business B(17.5) | B(17.9) B(18.8) B(18.3) B(18.0) | B(16.2) | C(22.6) B(17.1)

To mitigate the delay caused by the development and to provide for safe and efficient traffic
flow, Volkert recommends the following improvements be considered along with the
development of the site plan:

2018:

Churton Street / I-85 Southbound Ramps
e Southbound right turn lane from the Hardees driveway to the I-85 Southbound on-ramp

Churton Street / Orange Grove Road
e Exclusive westbound left turn lane on Orange Grove Street with 300 feet of full width
storage
e Shared through-right turn lane on Orange Grove Street
e Convert eastbound Orange Grove Road to an exclusive left turn lane and a shared
through-right turn lane

2022:
Churton Street / I-85 Southbound Ramps
e Convert westbound right turn lane from I-85 Southbound off-ramp to a free flowing

right turn lane onto Churton Street with an additional northbound lane on Churton Street

Churton Street / Mayo Street
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e Dual westbound left turn lanes on James ]. Freeland Drive with 300 feet of full width
storage

e Northbound free flowing right turn lane on Churton Street

e Exclusive right turn lane and shared left-through-right turn lane on Mayo Street

Il. Introduction

The Collins Ridge development is proposed to be located on Churton Street between the
intersections of Mayo Street and Orange Grove Road in Hillsborough, NC. Currently, this land is
undeveloped. The project location of the proposed development is shown in Figure 1. The
proposed development will consist of the following:

e 650 Apartments (400 market value and 250 senior)
e 400 townhomes (200 two story and 200 three story)
e 100 single family detached houses

The site plan is shown in Figure 2.

The proposed development is planned to have the following two entrances:
e Site Access #1 - on Churton Street at Orange Grove Street to be completed by 2018
e Site Access #2 - on Churton Street at Mayo Street to be completed by 2022

The purpose of this report is to evaluate the traffic impacts of the proposed development and to
determine if transportation improvements are necessary to mitigate congestion that may result
from additional site traffic. This report examines the 2015 existing conditions, 2018 no-build
conditions, the 2018 build-out conditions for approximately two thirds of the proposed
development with one access at Orange Grove Road, and the complete 2022 build-out with an
additional access at Mayo Street.

lll. Inventory of Traffic Conditions

A. Study Area

The following intersections were analyzed to determine the associated traffic impacts from the
proposed development

e Churton Street and Cardinal Drive (signalized)

e Churton Street and 1-85 Northbound (NB) Ramps (signalized)

e Churton Street and I-85 Southbound (SB) Ramps (signalized)

e Churton Street and Mayo Street (signalized)

e Churton Street and Orange Grove Road / Orange Grove Street (signalized)
e Churton Street and Business 70 (signalized)
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B. Existing Conditions

The Collins Ridge development is proposed to be located on Churton Street between the
intersections of Mayo Street and Orange Grove Road in Hillsborough, NC. Currently, this land is
undeveloped.

The proposed development will have two entrances; one at Mayo Street and one at Orange
Grove Street. These entrances are currently in place and serve existing businesses. A
description of transportation facilities in the general vicinity is included below.

Churton Street is a north-south roadway that services business and residential development in
the area between 1-40 and US 70. Between [-85 and Orange Grove Road (which includes the
intersection with Mayo Street), Churton Street is a two-lane roadway with a center left turn
lane. There are some lengths of sidewalks in certain locations along Churton Street in this area.
From Orange Grove Road to US 70 Business, Churton Street is a two-lane roadway. There is a
short length of sidewalk on the east side of the street on a section north of Orange Grove Road.
Churton Street has shoulders on both sides of the street where sidewalks are not constructed.
The speed limit is 35 mph for the entire section of Churton Street within the study area. The
2013 annual average daily traffic volume (AADT) obtained from the North Carolina Department
of Transportation (NCDOT) indicated that Churton Street carries approximately 16,000 vehicles
per day over the section under study.

1-85 is a four-lane interstate roadway. The northbound and southbound lanes of I-85 are
divided with a wide grass median. There are shoulders on both sides of the northbound and
southbound lanes. The speed limit along I-85 for the area under study is 65 mph. There are on
and off ramps for Churton Street on both 1-85 northbound and I-85 southbound. The 2013
AADT obtained from NCDOT indicates that I-85 carries approximately 37,000 vehicles per day
south of the Churton Street interchange and 43,000 vehicles per day north of the Churton Street
interchange.

Mayo Street is a two-lane roadway that services a number of businesses between Orange Grove
Road and Churton Street. It has shoulders on both sides of the roadway. There is no posted
speed limit. The 2013 AADT obtained from NCDOT indicated that Mayo Street carries
approximately 4,400 vehicles per day.

Orange Grove Road is a two-lane roadway between Churton Street and the [-85 underpass that
services a bank as well as residential development including apartments, condos, single family
houses and an assisted living community. The speed limit is 35 mph. The 2013 AADT obtained
from NCDOT indicated that Orange Grove Road carries approximately 7,600 vehicles per day.

US 70 Business is a two-lane roadway that services residential and business development from
Churton Street to [-85. It has shoulders on both sides of the roadway. The speed limit is 40 mph.
The 2013 AADT obtained from NCDOT indicated that US 70 Business carries approximately
7,900 vehicles per day near the intersection with Churton Street.

The existing lane configurations and traffic control in the study area are shown in Figure 3A and
3B.
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C. Projected Transportation Improvements

NCDOT State Transportation Improvement Plan (STIP) project U-5848 is the extension of
Orange Grove Road to US 70 Business on a new location with sidewalks and bicycle lanes. The
timeframe for opening of this project is unknown. An analysis of the traffic impacts of an
extension of Orange Grove Road is included in this analysis.

NCDOT STIP project U-5845 is the widening of South Churton Street from 1-40 to the Eno River
to multiple lanes. The timeframe for opening of this project is unknown. While this project is
not directly included in this analysis, future recommendations were developed assuming that
Churton Street would be widened in the future.

The Town is currently planning a train station to be located on US 70 Business just north of the
proposed Collins Ridge development. Given that the specific plans for this facility are currently
unknown, traffic impacts related to this facility are not included in this analysis.

IV. Traffic Generation

The amount of traffic generated by a new development is a function of the size and type of
development. Once the proposed land use data for the site are known, the number of trips
generated by the development can be estimated. Trip generation estimates for this report were
developed in terms of vehicle trips per average weekday in accordance with the procedures
outlined in the Institute of Transportation Engineers (ITE) report entitled Trip Generation
Manual, 9t Edition?.

Based on information provided by the developer, the following land uses/densities were used
for determining trip generation:

e 650 Apartments (400 market value and 250 senior)
e 400 townhomes (200 two story and 200 three story)
e 100 single family detached houses

Collins Ridge Development is planned to be completed in two phases. Therefore, trip
generation calculations performed for the 2018 build-out scenario include the following:

e 450 Apartments
e 360 townhomes
e 40 single family detached houses

The Trip Generation Summary shown in Table 1 is for the first phase of the development (to be
completed in 2018). The table below includes the number of weekday, AM peak hour, and PM
peak hour trips expected to be generated by the proposed development.

1 Trip Generation Manual, 9th Edition, Institute of Transportation Engineers, Washington, D.C., 2008.




DRAFT Collins Ridge Development
Traffic Impact Analysis

Table 1 - 2018 Trip Generation Summary

2018
Development
Traffic TRIP GENERATION SUMMARY

Land Use D"J:'t's"g Wde;k' V;’:ye:: :Z:Z':t Tﬁxl AMIn |AmoOut [PMTotal] PMIn | PMOut
Land Use Code
Apartments 220 450 2,851 1425] 1425 224 45 179 265 172 93
Townhomes 230 360 1,960 980 980 321 55 266] 690 462 228
Single Family | 210 40 452 226 226 38 9 28 46 29 17
Totals 5263 2,632] 2632 583 100| 47| 1001 4] 337

According to the data shown in Table 1, the proposed Collins Ridge Development is projected to
generate 5,483 total daily trips; 542 trips during the AM peak hour and 808 trips during the PM
peak hour for the first phase.

Trip generation was also calculated for the completed 2022 build-out scenario which includes
the following:

e 650 Apartments (400 market value and 250 senior)
e 400 townhomes (200 two-story and 200 three-story)
e 100 single family detached houses

The Trip Generation Summary shown in Table 2 below is for the 2022 completed build-out and
includes the first and second phases of the development. The table includes the number of
weekday, AM peak hour, and PM peak hour trips expected to be generated by the proposed
development.

Table 2 - 2022 Trip Generation Summary

2022 Total
Development

Traffic TRIP GENERATION SUMMARY

Land Use D"l::'t':g Wde;k' V;’:ye:: :Z:;':t Tﬁxl AMIn |AMoOut [PMTotal] PMIn | PMOut
Land Use Code
Apartments 220 650 4063 2031 201 32 64 258  375] 244 131
Townhomes 230 | 400 2,149] 1074] 1074 345 so| 286 744 498 245
Single Family | 210 100 1,050 525 525 80 20 60 105 66 39
Totals 7,261 3631 3631 747 143 604 1,224] 808 416

According to the data shown in Table 2, the proposed Collins Ridge Development is projected to
generate 7,261 total daily trips; 747 trips during the AM peak hour and 1,224 trips during the
PM peak hour.

10
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. 1rarric pistripution

In order to properly determine the impact of the traffic generated by the proposed
development, it is necessary to determine the distribution of traffic to and from the
development.

For the purposes of this report, traffic generated by the development was distributed as follows
based on the existing traffic counts and population and employment centers in the area:

10% to/from the north on Churton Street
50% to/from the south on Churton Street
10% to/from the west on I-85

20% to/from the east on [-85

3% to/from the west on Orange Grove Road
7% to/from the east on US 70 Business

OO0o0OO0OO0O0

The global and individual movement trip distribution figures are shown on Figures 4A and 4B.
Figure 4A represents trip distribution for the first phase of the development including
approximately two thirds of the dwelling units and one entrance at Orange Grove Road. Figure
4B represents the trip distribution for the completed development with both entrances and all
dwelling units completed.

11
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VI. Projected Traffic Volumes

A. Existing Traffic

The 2015 existing AM (7-9:00) and PM (4-6:00) peak hour traffic volume were counted in late
April and early May of 2015 and are shown in Figure 5A and 5B. These traffic counts were
performed by National Data & Surveying Services staff and Volkert staff on the following dates:

Churton St and 1-85 NB Ramps - Tuesday, 4/28/2015

Churton St and 1-85 SB Ramps - Tuesday, 4/28/2015

Churton St and Mayo St - Tuesday, 4/28/2015

Churton St and Orange Grove Rd - Tuesday, 4/28/2015

Churton St and US 70 Business - Tuesday, 4/28/2015

Churton St and Cardinal Dr - Wednesday, 5/13/2015 (PM counts)
Churton St and Cardinal Dr - Thursday, 5/14/2015 (AM counts)

O o0o0oOO0OO0OO0O0

B. Historical Traffic Growth

Historical traffic growth is the increase in traffic volumes due to usage increases and non-
specific growth throughout the area. The NCDOT Traffic Volume Maps were examined for the
study area for 2007, 2009, 2011 and 2013. This evaluation indicated that traffic in the area has
been decreasing. However, in order to achieve a conservative estimate of traffic impacts,
existing traffic volumes were grown at 1.0% per year to 2018 and 2022 to estimate the
anticipated background traffic volumes. These volumes are illustrated as the “No-Build” traffic
volumes in the figures for 2018 and 2022 Build-Out traffic conditions.

C. Approved Development Traffic

Approved development traffic is traffic generated by specific approved but not yet constructed
projects within the vicinity of the subject project. There are no approved developments in this
area of sufficient size to have traffic impacts in this area.

D. Total Traffic

To obtain total 2018 and 2022 Build-Out traffic volumes, traffic for both phases of the
development was added to the No-Build traffic volumes. The AM and PM peak-hour turning
movements for the studied drives and intersections were then calculated and analyzed for the
build-out years.

The 2018 Build-Out traffic volumes include the traffic generated for the completion of
approximately two thirds of the development with one entrance at Orange Grove Road. The
2018 Build-Out AM and PM peak hour traffic is illustrated in Figures 6A and 6B and 7A and 7B

The 2022 Build-Out traffic volumes include the traffic generated for the completion of the entire
development with one entrance at Orange Grove Street and one entrance at Mayo Street. The
2022 Build-Out AM and PM peak hour traffic are illustrated in Figures 8A and 8B and 9A and 9B
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VII. Traffic Analysis

The study area intersections were analyzed using the methods outlined in the Highway
Capacity Manual? and Synchro Version 7.0 Software. The Highway Capacity Manual defines
capacity as “the maximum rate of flow at which persons or vehicles can be reasonably expected
to traverse a point or uniform section of a lane or roadway during a specified time period under
prevailing roadway, traffic, and control conditions, usually expressed as vehicles per hour or
persons per hour”.

Level of service (LOS) is a term used to represent different traffic conditions and is defined as a
“qualitative measure describing operational conditions within a traffic stream, and their
perception by motorist/or passengers”. Level of Service varies from Level A, representing free
flow, to Level F where traffic breakdown conditions are evident. Level B represents good
progression with minimal congestion. At Level C, the number of vehicles stopping is significant,
although many still pass through the intersection without stopping. Level D represents more
congestion, but the overall operations are acceptable. At Level E, freedom to maneuver within
the traffic stream is extremely difficult with driver frustration being generally high.

For signalized intersections, service levels pertain to each approach as well as an overall value.
The unsignalized intersection analysis method in the Highway Capacity Manual3 assigns LOS
values for each movement that yields the right-of-way, but not to the overall intersection. This
movement is generally a secondary movement from a minor street. At an unsignalized
intersection, the primary traffic on the main roadway is virtually uninterrupted. Therefore, the
overall level of service is usually much greater than what is represented by the results of the
minor street movements. Synchro Version 7.0 will calculate an amount of delay for the overall
intersection, but will not assign a LOS value. Therefore, the overall intersection delay, as well as
the amount of delay on the minor street, is reported in the summary tables of this report.
Generally, Level of Service D is acceptable for signalized intersections in suburban areas during
peak periods. With the current method of reporting levels of service for unsignalized
intersections, it is not uncommon for some of the minor street movements to be operating at a
LOS F during the peak hours

Table 3 and 3A present criteria of each LOS as indicated in the Highway Capacity Manual.

Table 3 - Level of Service Criteria

Signalized Intersections

Stopped Delay
Per Vehicle
sec

A <10.0
>10.0 and <20.0
>20.0 and <35.0
>35.0 and <55.0
>55.0 and <80.0
>80.0

Level of
Service

T (MmO |0 (W

Z Highway Capacity Manual, Special Report 209, Transportation Research Board, National Research Council,
Washington, D.C,, 1998
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Table 3A - Level of Service Criteria

Unsignalized Intersections

Level of Average Total Delay
Service (sec/veh)

A <10

B >10 and <15

C >15 and <25

D >25 and <35

E >35 and <50

F >50

Capacity analyses were performed for 2015 Existing conditions, 2018 No Build, 2018 Build Out,
2022 No Build, and 2022 Build Out conditions for the following intersections:

e Churton Street and Cardinal Drive (signalized)

e Churton Street and 1-85 NB Ramps (signalized)

e Churton Street and [-85 SB Ramps (signalized)

e Churton Street and Mayo Street (signalized)

e Churton Street and Orange Grove Road (signalized)
e Churton Street and Business 70 (signalized)

Synchro 7.0 calculated the AM and PM peak hour level of service and delay for the study area
intersections using methods outlined in the Highway Capacity Manual. All capacity analyses
are included in Appendix B and are briefly summarized in the following sub-sections.

A. Churton Street / Cardinal Drive

The signalized intersection of Churton Street and Cardinal Drive currently operates with at LOS
B during AM peak and LOS A during PM. This remains true for 2018 No-Build projections.

In 2018 with the proposed development in place, AM peak remains at LOS B, but PM peak
becomes LOS B. This is due to the increased traffic volume traveling from Interstate 40 north to
the development.

Based on the small increase in traffic due to the proposed development at the subject
intersection, no improvements are recommended to mitigate the impacts from the proposed
development.

2015 Existing 2018 No-Build 2018 Build 2022 Build

AM PM AM PM AM PM AM PM

Churton Street / Cardinal Drive | B(10.7) | A(8.9) | B(11.1) | A(9.3) | B(10.8) | B(12.4) | B(11.9) | B(13.6)

Table 4 - Churton Street / Cardinal Drive Traffic Analysis

Delay in seconds/vehicle
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B. Churton Street / 1-85 NB Ramps

The signalized intersection of Churton Street and the -85 NB ramps currently operates at LOS C
in the AM peak hour and LOS B in the PM peak hour. 2018 no-build projections retain the same
level of service. However, 2018 build-out decreases the PM peak to LOS E. This is based on a
36% increase in volume due to the proposed development.

2022 build-out reduces AM peak to LOS D due to increased volume upon completion of the final
phase of homes and opening of the second development access at Mayo Street.

This LOS is acceptable, so no further improvements to the lane configurations are necessary.

Table 5 - Churton Street / I-85 NB Ramps Traffic Analysis

2015 Existing 2018 No-Build 2018 Build 2022 Build
AM PM AM PM AM PM AM PM
Churton Street / 1-85 NB
Ramps C(23.6) | B(14.5) | C(27.0) | B(15.9) | C(28.8) | E(56.3) | D(39.6) | E(73.7)

Delay in seconds/vehicle

C. Churton Street / 1-85 SB Ramps

The signalized intersection of Churton Street and the [-85 SB Ramps currently operates at a LOS
B during AM peak times and a LOS C during PM peak times. This remains true for the 2018 no-
build scenario.

The 2018 development build causes the level of service to drop to LOS C during AM peak and
LOS F during PM peak. The PM peak LOS F designation is primarily due to increased volume in
the right turn lane on the exit ramp from southbound Interstate 85 to northbound Churton
Street. However, simulation analysis indicates the queues on the 1-85 ramp do not extend to a
level that would interfere with traffic existing from 1-85 or greatly overrun the existing 250’
storage. Volkert does recommend a southbound right turn lane on Churton Street from the
southbound on ramp to the Hardees driveway to provide additional capacity for right-turning
vehicles

For 2022, Volkert recommends the widening of Churton Street to include an additional
northbound and southbound lane from the 1-85 Southbound Ramps to Mayo Street. The
southbound lane would be an extension of the right turn lane constructed as part of the 2018
improvements and would yield onto the 1-85 Southbound on-ramp. The northbound lane
would begin as a free flowing right turn lane from the I -85 Southbound off-ramp. This
configuration would increase the level of service to LOS C in the AM peak hour and LOS B in the
PM peak hour. NCDOT STIP U-5845 has been proposed, though funding and timelines are not in
place, to widen Churton Street from Interstate 40 north to Eno River to multiple lanes. The
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improvements mentioned above fall within this proposed widening, and as such, potentially
facilitate progression of the STIP.

Table 6 - Churton Street / I-85 SB Ramps Traffic Analysis

2015 Existing 2018 No-Build 2018 Build 2022 Build
AM PM AM PM AM PM AM PM
Churton Street / 1-85 SB
Ramps B(19.5) C(30.4) B(19.8) C(34.0) C(21.7) | F(81.2) | C(35.0) | B(15.8)

Delay in seconds/vehicle

To safely and efficiently accommodate the traffic at the subject intersection, Volkert
recommends the following:

2018
e Southbound right turn lane from Hardees driveway to -85 Southbound on-ramp

2022
e Convert westbound right turn lane from I-85 Southbound off-ramp to a free flowing
right turn lane onto Churton Street with an additional northbound lane on Churton Street

D. Churton Street / Mayo Street

The signalized intersection of Churton Street and Mayo Street currently operates at LOS B
during AM peak and LOS C during PM peak. Historical growth decreases the 2018 no-build AM
peak slightly to LOS C, PM peak remains at LOS C. 2018 build traffic reduces AM peak to LOS D,
while PM peak still remains at LOS C. The additional traffic created by the 2022 build-out and its
associated second development access at the intersection of Mayo Street and Churton Street
causes additional delays equating to a LOS E during AM peak and D in the PM peak hour.

For 2022 Volkert recommends the addition of an additional through lane in each direction on
Churton Street between the [-85 Southbound Ramps and Mayo Street as well as dual westbound
left turn lanes exiting the proposed development on James ]. Freeland Drive. This will also
allow for an exclusive right turn lane and a shared left-through-right turn lane from Mayo Street
onto Churton Street as well as a free flowing northbound right turn lane onto James ]. Freeland
Drive.

Table 7 - Churton Street/ Mayo Street Traffic Analysis

2015 Existing 2018 No-Build 2018 Build 2022 Build

AM PM AM PM AM PM AM PM

Churton Street / Mayo Street | B(19.6) | C(24.8) | C(20.9) | C(25.9) | D(43.7) | C(20.9) | E(60.0) | D(35.6)

Delay in seconds/vehicle
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In recognition of the future widening of Churton Street to a 4-lane facility. Volkert also analyzed
the Churton Street / Mayo Street intersection with two through lanes in each direction on
Churton Street. This lane configuration resulted in LOS C in the AM and PM peak hours.

To safely and efficiently accommodate the traffic at the subject intersection, Volkert
recommends the following:

2022
e Dual westbound left turn lanes on James ]. Freeland Drive with 300 feet of full width
storage

e Northbound free flowing right turn lane on Churton Street
e Exclusive right turn lane and shared left-through-right turn lane on Mayo Street

E. Churton Street / Orange Grove Road

The signalized intersection of Churton Street and Orange Grove Road currently operates at LOS
C during AM and PM peak periods. The level of service is not altered by the minimal additional
traffic due to historical growth, so the 2018 no-build scenario is also LOS C for both AM and PM
peak periods. 2018 build projections show only a slight decrease in level of service for the PM
peak period, but LOS C is maintained. In 2018 with the additional project traffic, the AM peak is
reduced to LOS E and the PM LOS remains at C. In 2022 with the opening of the second access at
James ]. Freeland Drive the projected delay at this intersection is reduced due to the shifting of
traffic among the site access points. The LOS increases to LOS D in the AM and remains at LOS C
in the PM peak hour.

Table 8 - Churton Street / Orange Grove Road Traffic Analysis

2015 Existing 2018 No-Build 2018 Build 2022 Build
AM PM AM PM AM PM AM PM
Churton Street / Orange Grove
Road C(20.7) | C(23.7) | C(20.8) | C(23.1) | E(60.3) | C(24.8) | D(36.5) | C(21.7)

Delay in seconds/vehicle

In recognition of the future widening of Churton Street to a 4-lane facility, Volkert also analyzed
the Churton Street / Orange Grove Road intersection with two through lanes in each direction
on Churton Street. This lane configuration resulted in LOS C in the AM peak hour and LOS B in
the PM peak hour.

To safely and efficiently accommodate the traffic at the subject intersection, Volkert
recommends the following:

2018
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e Exclusive westbound left turn lane on Orange Grove Street with 300 feet of full width
storage

e Shared through-right turn lane on Orange Grove Street

o Convert eastbound Orange Grove Road to an exclusive left turn lane and a shared
through-right turn lane

In conjunction with NCDOT STIP U-5845, NCDOT STIP U-5848 is the extension of Orange Grove
Street to US 70 Business on a new location with sidewalks and bicycle lanes. The timeframe for
opening of this project is unknown. Such an extension would provide access to the Collins
Ridge Development and allow vehicles to directly access the development without having to
travel on Churton Street and will remove traffic from the Orange Grove Road and US 70
Business intersections with Churton Street. Per the request of the Town, an analysis of the
traffic impacts of an extension of Orange Grove Street is included in this analysis. The 2018
Build traffic volumes with the Orange Grove Street connection are shown in figures 10A and
10B and the 2018 Build traffic volumes with the Orange Grove Street connection are shown in
figures 11A and 11B

Table 9 shows that the extension of Orange Grove Street will have only a minor impact on the
Churton Street / Orange Grove Road intersection.

Table 9 - Churton Street / Orange Grove Road with Connection Traffic Analysis

2018 Build 2022 Build
With Connection AM PM AM PM
Churton Street / Orange Grove Road E(63.7) C(27.2) D(38.1) C(23.3)

Delay in seconds/vehicle

F. Churton Street / US 70 Business

The signalized intersection of Churton Street and US 70 Business currently operates with an
LOS B for both AM and PM peak periods. The same holds true for 2018 no-build and build
projections. 2022 build projections reduce AM peak to LOS C.

No improvements are necessary at the subject intersection in 2018 or 2022, as the level of
service remains acceptable currently through the 2022 development.

Table 10 - Churton Street / US 70 Business Traffic Analysis

2015 Existing 2018 No-Build 2018 Build 2022 Build
AM PM AM PM AM PM AM PM
Churton Street / US 70
Business B(17.5) | B(17.9) | B(18.8) | B(18.3) | B(18.0) | B(16.2) | C(22.6) | B(17.1)

Delay in seconds/vehicle
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DRAFT Collins Ridge Development
Traffic Impact Analysis

With the connection from Orange Grove Street to US 70 business in place, the Churton Street /
US 70 Business intersection will see a slight decrease in delays due to vehicles being able to
bypass this intersection to access the proposed development.

Table 11 - Churton Street / US 70 Business with Connection Traffic Analysis

2018 Build 2022 Build
With Connection AM PM AM PM
Churton Street / US 70 Business B(12.7) B(12.0) B(16.4) B(12.7)

Delay in seconds/vehicle

F. Orange Grove Street / US 70 Business

For the purposes of this report, the Orange Grove Street /US 70 Business connection was
analyzed as an unsignalized intersection with an exclusive eastbound right turn lane and an
exclusive westbound left turn lane consistent with typical NCDOT requirements for US Routes.
Northbound Orange Grove Street was assumed to be a shared left-right turn lane. With this
configuration, the intersection is projected to operate with excellent overall and minor
movement delays in the AM and PM peak hour in 2018 and 2022.

Table 12 - Orange Grove Road / US 70 Business with Connection Traffic Analysis

2018 Build 2022 Build
With Connection AM PM AM PM
. #(1.4) #(1.2) #(1.4) #(1.3)
Orange Grove Road / US 70 Business | o 1> 1)'\ig | B (10.6)NB | B (12.40NB | B (10.7) NB

#No overall Level of Service provided for unsignalized intersections
Delay in seconds/vehicle

IX. I-85 Crossing

Per the request of the Town, Volkert also analyzed the opportunity for a crossing over 1-85 to
connect the Collins Ridge property on the north side of [-85 to Leah Drive on the south side of I-
85. Utilizing a design speed of 40 mph (35 mph posted) and a maximum superelevation of 4%,
the image below shows an option for a future roadway alignment that would cross [-85 roughly
perpendicular and at a location with a narrow crossing, and would utilize the existing
topography to the maximum extent possible to obtain a the minimum required clearance of
14.5 feet.
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DRAFT Collins Ridge Development
Traffic Impact Analysis

Such a crossing at this location would likely require a single span concrete girder design bridge
with a 110’ span length. In this application, a 63” Bulb-Tee concrete girder would be sufficient
for a single span up to approximately 115’. A crossing at this location would require some cut
on the north side of I-85 and some fill on the south side of -85 to provide the minimum
clearance.

Volkert recommends that the proposed development consider providing flexibility within the
site plan to accommodate a connection to the south at the approximate location of the potential
crossing.

X. Recommendations

To mitigate the delay caused by the development and to provide for safe and efficient traffic
flow, Volkert recommends the following improvements be considered along with the
development of the site plan:

2018:

Churton Street / I-85 Southbound Ramps
e Southbound right turn lane from the Hardees driveway to the I-85 Southbound on-ramp

Churton Street / Orange Grove Road
e Exclusive westbound left turn lane on Orange Grove Street with 300 feet of full width
storage
e Shared through-right turn lane on Orange Grove Street
e Convert eastbound Orange Grove Road to an exclusive left turn lane and a shared
through-right turn lane
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2022:

Churton Street / I-85 Southbound Ramps
e Convert westbound right turn lane from I-85 Southbound off-ramp to a free flowing
right turn lane onto Churton Street with an additional northbound lane on Churton Street

Churton Street / Mayo Street
e Dual westbound left turn lanes on James ]. Freeland Drive with 300 feet of full width
storage
e Northbound free flowing right turn lane on Churton Street
e Exclusive right turn lane and shared left-through-right turn lane on Mayo Street

The recommended lane configuration and traffic control for 2018 is shown in Figures 12A and
12B. The recommended lane configuration and traffic control for 2022 is shown in Figures 13A
and 13B.

XI. Conclusions

This study shows that the proposed development will have an impact on the traffic operations
at the study area intersections, but that the majority of this impact will be mitigated by the
recommended improvements. Due to the heavy existing through volumes on Churton Street,
NCDOT STIP Project U-5845 remains an important project for the Town and will directly
benefit the proposed development. The recommendations contained in this report are meant to
further this project by widening Churton Street from the -85 Southbound Ramps to Mayo
Street as well as advance the concept extending Orange Grove Street to US 70 Business and
providing an additional crossing of [-85. The proposed development will not negatively impact
the health, safety, and welfare of the travelling public.
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Appendix A: Traffic Data




Project ID: 15-9160-001
Location: Churton St & I-85 NB Ramps
City: Hillsborough

Groups Printed - Cars, PU, Vans - Heavy Trucks

Day: Tuesday
Date: 4/28/2015

Peak Start Times

AM 7:00 AM
MD 12:00 AM
PM 4:00 PM

Churton St Churton St 1-85 NB Ramps 1-85 NB Ramps
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [ Peds [app. Total] Left [ Thru] Rgt [Peds]app. Tota] Left | Thru | Rgt [Peds|app. Toal] Left | Thru | Rgt [Peds]app. Total] Int. Total |
7:00 AM 0 72 31 0 103 30 118 0 0 148 34 0 20 0 54 0 0 0 0 0 305
7:15 AM 0 113 50 0 163 37 144 0 0 181 28 0 22 0 50 0 0 0 0 0 394
7:30 AM 0 133 80 0 213 54 176 0 0 230 37 0 24 0 61 0 0 0 0 0 504
7:45 AM 0 144 70 0 214 72 196 0 0 268| 60 0 35 0 95 0 0 0 0 0 577
Total 0 462 231 0 693 193 634 0 0 827 159 0 101 0 260 0 0 0 0 0 1780
8:00 AM 0 119 69 0 188 59 195 0 0 254 32 1 33 0 66 0 0 0 0 0 508
8:15 AM 0 152 67 0 219 57 190 0 0 2471 28 0 39 0 67 0 0 0 0 0 533
8:30 AM 0 137 66 0 203 33 177 0 0 210 20 0 18 0 38 0 0 0 0 0 451
8:45 AM 0 146 49 0 195 49 142 0 0 191 35 0 17 0 52 0 0 0 0 0 438
Total 0 554 251 0 805 198 704 0 0 902 115 1 107 0 223 0 0 0 0 0 1930
***BREAK***
4:00 PM 0 160 45 0 205 43 158 0 0 201 29 0 21 0 50 0 0 0 0 0 456
4:15 PM 0 146 58 0 204 46 184 0 0 2301 17 0 19 0 36 0 0 0 0 0 470
4:30 PM 0 185 36 0 221 39 153 0 0 192 15 0 10 0 25 0 0 0 0 0 438
4:45 PM 0 163 31 0 194 35 162 0 0 197| 19 0 22 0 41 0 0 0 0 0 432
Total 0 654 170 0 824 163 657 0 0 820 80 0 72 0 152 0 0 0 0 0 1796
5:00 PM 0 184 31 0 215 58 162 0 0 220 18 0 18 0 36 0 0 0 0 0 471
5:15 PM 0 163 39 0 202 35 191 0 0 226 26 0 23 0 49 0 0 0 0 0 477
5:30 PM 0 173 49 0 222 34 187 0 0 221 14 0 13 0 27 0 0 0 0 0 470
5:45 PM 0 199 34 0 233| 53 151 0 0 204| 27 0 21 0 48 0 0 0 0 0 485
Total 0 719 153 0 872 180 691 0 0 871 85 0 75 0 160 0 0 0 0 0 1903
Grand Total 0 2389 805 0 3194| 734 2686 0 0 3420 439 1 355 0 795 0 0 0 0 0 7409
Apprch %| 0.0 74.8 25.2 0.0 215 785 0.0 0.0 55.2 0.1 447 0.0 0.0 0.0 00 0.0

Total%| 0.0 32.2 109 00 431 99 363 00 00 462 59 00 48 0.0 107/ 0.0 00 0.0 0.0 0.0
Cars, PU, Vans 0 2389 805 0 3194 734 2686 0 0 3420( 439 1 355 0 795 0 0 0 0 0 7409
% Cars, PU, Vans| 0.0 #### #### 0.0 100.0|##H#t ##H## 0.0 0.0 100.0|#### 100.0 ### 0.0 100.0f 0.0 00 0.0 0. 0.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks|] 0.0 0.0 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0




Project ID: 15-9160-001

Location: Churton St & I-85 NB Re Day: Tuesday
City: Hillsborough PEAK HOURS Date: 4/28/2015
AM
Churton St Churton St 1-85 NB Ramps 1-85 NB Ramps
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tow] Left [ Thru] Rgt [ap.tow] Left | Thru | Rgt [ap. toa] Left [ Thru] Rgt [ app. o] Int. Total]
Peak Hour Analysis from 07:00 AM to 09:00 AM
Peak Hour for Entire Intersection Begins at 07:30 AM
7:30 AM 0 133 80 213 54 176 0 230 37 0 24 61 0 0 0 0 504
7:45 AM 0 144 70 214 72 196 0 268 60 0 35 95 0 0 0 0 577
8:00 AM 0 119 69 188 59 195 0 254 32 1 33 66 0 0 0 0 508
8:15 AM 0 152 67 219 57 190 0 247] 28 0 39 67 0 0 0 0 533
Total Volume 0 548 286 834 242 757 0 999 157 1 131 289 0 0 0 0 2122
% App. Total] 0.0 65.7 34.3 100| 242 758 0.0 100f 54.3 0.3 453 100f 0.0 0.0 0.0 0
PHF 0.952 0.932 0.761 0.000
Cars, PU, Vans 0 548 286 834 242 757 0 999 157 1 131 289 0 0 0 0 2122
% Cars, PU, Vans| 0.0 #H## #### 100.0{ 100.0 #### 0.0 100.0|#### 100.0 #### 100.0f 0.0 0.0 0.0 0.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks] 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0l 0.0 0.0 0.0 0.0 0.0
PM
Churton St Churton St 1-85 NB Ramps 1-85 NB Ramps
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tom] Left [ Thru] Rgt [ape. to] Left [ Thru | Rgt [app. vom| Left [ Thru] Rgt [ app. tow] Int. Total]
Peak Hour Analysis from 04:00 PM to 06:00 PM
Peak Hour for Entire Intersection Begins at 05:00 PM
5:00 PM 0 184 31 215 58 162 0 220 18 0 18 36 0 0 0 0 471
5:15 PM 0 163 39 202 35 191 0 226 26 0 23 49 0 0 0 0 477
5:30 PM 0 173 49 222 34 187 0 221 14 0 13 27 0 0 0 0 470
5:45 PM 0 199 34 233 53 151 0 204 27 0 21 48 0 0 0 0 485
Total Volume 0 719 153 872 180 691 0 871 85 0 75 160 0 0 0 0 1903
% App. Total| 0.0 825 17.5 100 20.7 79.3 0.0 100 53.1 0.0 469 100) 0.0 0.0 0.0 0
PHF 0.936 0.963 0.816 0.000
Cars, PU, Vans 0 719 153 872 180 691 0 871 85 0 75 160 0 0 0 0 1903
% Cars, PU, Vans| 0.0 ##H## ##H### 100.0{ 100.0 #### 0.0 100.0| #### 0.0 #### 100.0/ 0.0 0.0 0.0 0.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks| 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0/ 0.0 0.0 0.0 0.0 0.0




Project ID: 15-9160-002
Location: Churton St & I-85 SB Ramps
City: Hillsborough

Groups Printed - Cars, PU, Vans - Heavy Trucks

Day: Tuesday
Date: 4/28/2015

Peak Start Times

AM 7:00 AM
MD 12:00 AM
PM 4:00 PM

Churton St Churton St 1-85 SB Ramps 1-85 SB Ramps
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [ Peds [app. Total] Left [ Thru] Rgt [Peds]app. Tota] Left | Thru | Rgt [Peds|app. Toal] Left | Thru | Rgt [Peds]app. Total] Int. Total |
7:00 AM 12 91 0 0 103 0 147 15 0 162 0 0 0 0 0 11 0 30 0 41 306
715 AM[ 12 139 0 0 151 0 151 9 0 160 0 0 0 0 0 20 0 34 0 54 365
7:30 AM 13 149 0 0 162 0 198 18 0 216 0 0 0 0 0 27 0 45 0 72 450
745 AM[ 10 194 0 0 204 0 242 17 0 259 0 0 0 0 0 32 0 55 0 87 550
Total 47 573 0 0 620 0 738 59 0 797 0 0 0 0 0 90 0 164 0 254 1671
8:00 AM 14 143 0 0 157 0 248 16 0 264 0 0 0 0 0 21 0 43 0 64 485
8:15AM| 12 161 0 0 173 0 203 18 0 221 0 0 0 0 0 29 1 60 0 90 484
8:30 AM 15 146 0 0 161 0 182 19 0 201 0 0 0 0 0 33 0 57 0 90 452
8:45AM[ 14 161 0 0 175 0 167 25 0 192 0 0 0 0 0 22 0 30 0 52 419
Total 55 611 0 0 666 0 800 78 0 878 0 0 0 0 0 105 1 190 0 296 1840
***BREAK***
4:00 PM 26 164 0 0 190 0 167 29 0 196 0 0 0 0 0 34 0 54 0 88 474
4:15PM| 19 143 0 0 162 0 176 42 0 218 0 0 0 0 0 55 1 69 0 125 505
4:30 PM 22 175 0 0 197 0 167 44 0 211 0 0 0 0 0 24 0 67 0 91 499
4:45PM| 19 164 0 0 183 0 150 38 0 188 0 0 0 0 0 54 0 85 0 139 510
Total 86 646 0 0 732 0 660 153 0 813 0 0 0 0 0 167 1 275 0 443 1988
5:00 PM 29 175 0 0 204 0 191 55 0 246 0 0 0 0 0 32 1 73 0 106 556
5:15 PM| 24 165 0 0 189 0 164 65 0 229 0 0 0 0 0 59 0 108 0 167 585
5:30 PM 33 153 0 0 186 0 163 58 0 221 0 0 0 0 0 55 0 84 0 139 546
545 PM|[ 26 197 0 0 223 0 159 33 0 192 0 0 0 0 0 44 0 69 0 113 528
Total| 112 690 0 0 802 0 677 211 0 888 0 0 0 0 0 190 1 334 0 525 2215
Grand Total[ 300 2520 0 0 2820 0 2875 501 0 3376 0 0 0 0 o[ 552 3 963 0 1518 7714
Apprch %] 10.6 89.4 0.0 0.0 0.0 852 148 0.0 0.0 0.0 00 0.0 36.4 0.2 634 0.0

Total%| 3.9 327 00 0.0 36.6/ 0.0 37.3 65 00 438| 00 0.0 0.0 00 0.0 7.2 0.0 125 0.0 197
Cars, PU, Vans| 300 2520 0 0 2820 0 2875 501 0 3376 0 0 0 0 0 552 3 963 0 1518 7714
% Cars, PU, Vans| #### #### 0.0 0.0 100.0| 0.0 #### 100.0 0.0 100.00 0.0 00 0.0 0.0 0.0] 100.0 100.0 #### 0.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks|] 0.0 0.0 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0




Project ID: 15-9160-002

Location: Churton St & I-85 SB Ra Day: Tuesday
City: Hillsborough PEAK HOURS Date: 4/28/2015
AM
Churton St Churton St 1-85 SB Ramps 1-85 SB Ramps
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tow] Left [ Thru] Rgt [ap.tow] Left | Thru | Rgt [ap. toa] Left [ Thru] Rgt [ app. o] Int. Total]
Peak Hour Analysis from 07:00 AM to 09:00 AM
Peak Hour for Entire Intersection Begins at 07:45 AM
7:45 AM 10 194 0 204 0 242 17 259 0 0 0 0] 32 0 55 87 550
8:00 AM 14 143 0 157 0 248 16 264 0 0 0 o] 21 0 43 64 485
8:15 AM 12 161 0 173 0 203 18 221 0 0 0 0] 29 1 60 90 484
8:30 AM[ 15 146 0 161 0 182 19 201 0 0 0 0[] 33 0 57 90 452
Total Volume| 51 644 0 695 0 875 70 945 0 0 0 0| 115 1 215 331 1971
% App. Total] 7.3 92.7 0.0 100 0.0 926 7.4 100 0.0 0.0 0.0 0[ 347 03 65.0 100
PHF 0.852 0.895 0.000 0.919
Cars, PU, Vans| 51 644 0 695 0 875 70 945 0 0 0 0| 115 1 215 331 1971
% Cars, PU, Vans| #### ##H## 0.0 100.0 0.0 #### ##HH# 100.00 0.0 0.0 0.0 O.0| ##### #### 100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks] 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0l 0.0 0.0 0.0 0.0 0.0
PM
Churton St Churton St 1-85 SB Ramps 1-85 SB Ramps
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tom] Left [ Thru] Rgt [ape. to] Left [ Thru | Rgt [app. vom| Left [ Thru] Rgt [ app. tow] Int. Total]
Peak Hour Analysis from 04:00 PM to 06:00 PM
Peak Hour for Entire Intersection Begins at 05:00 PM
5:00 PM[ 29 175 0 204 0 191 55 246 0 0 0 of 32 1 73 106 556
5:15PM| 24 165 0 189 0 164 65 229 0 0 0 0] 59 0 108 167 585
5:30 PM| 33 153 0 186 0 163 58 221 0 0 0 o[ 55 0 84 139 546
5:45PM| 26 197 0 223 0 159 33 192 0 0 0 0| 44 0 69 113 528
Total Volume| 112 690 0 802 0 677 211 888 0 0 0 0| 190 1 334 525 2215
% App. Total| 14.0 86.0 0.0 100 0.0 76.2 23.8 100| 0.0 0.0 0.0 0] 36.2 0.2 63.6 100
PHF 0.899 0.902 0.000 0.786
Cars, PU, Vans| 112 690 0 802 0 677 211 888 0 0 0 0| 190 1 334 525 2215
% Cars, PU, Vans| #### ##H## 0.0 100.0 0.0 #### ##H 100.01 0.0 0.0 0.0 O.0| ##H## #### 100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks| 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0/ 0.0 0.0 0.0 0.0 0.0




Project ID: 15-9160-003
Location: Churton St & Mayo St
City: Hillsborough

Groups Printed - Cars, PU, Vans - Heavy Trucks

Day: Tuesday
Date: 4/28/2015

Peak Start Times

AM 7:00 AM
MD 12:00 AM
PM 4:00 PM

Churton St Churton St Mayo St Mayo St
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [ Peds [app. Total] Left [ Thru] Rgt [Peds]app. Tota] Left | Thru | Rgt [Peds|app. Toal] Left | Thru | Rgt [Peds]app. Total] Int. Total |
7:00 AM 35 84 0 0 119 0 110 2 0 112 1 0 46 0 47 0 0 0 0 0 278
7:15 AM[ 53 110 0 0 163 0 109 3 0 112 4 0 50 0 54 0 1 0 0 1 330
7:30 AM 66 120 0 0 186 1 146 5 0 152 8 0 72 0 80 0 0 0 0 0 418
745 AM[ 81 173 1 0 255 0 162 7 0 169 2 0 103 0 105 2 0 1 0 3 532
Total| 235 487 1 0 723 1 527 17 0 545 15 0 271 0 286 2 1 1 0 4 1558
8:00 AM| 47 132 0 0 179 0 184 1 0 185 3 0 78 0 81 3 0 1 0 4 449
8:15 AM 59 152 1 0 212 1 157 9 0 167 6 0 53 0 59 4 0 2 0 6 444
8:30 AM 50 149 1 0 200 0 134 6 0 140 2 1 64 0 67 1 0 1 0 2 409
8:45AM[ 36 162 0 0 198 0 136 6 0 142 8 0 46 0 54 3 0 0 0 3 397
Total| 192 595 2 0 789 1 611 22 0 634 19 1 241 0 261 11 0 4 0 15 1699
***BREAK***
4:00 PM 51 167 1 0 219 0 131 7 0 138 9 1 58 0 68 7 1 1 0 9 434
4:15 PM 55 164 4 0 223 3 152 9 0 164 11 0 62 0 73 8 0 5 0 13 473
4:30 PM 63 175 2 0 240 1 166 8 0 175 9 0 38 0 47 9 2 1 0 12 474
4:45 PM 79 183 2 0 264 1 141 10 0 152 7 1 50 0 58 13 0 2 0 15 489
Total| 248 689 9 0 946 5 590 34 0 629 36 2 208 0 246 37 3 9 0 49 1870
5:00 PM 55 187 3 0 245 0 159 3 0 162 4 3 84 0 91 12 3 5 0 20 518
5:15PM| 66 188 2 0 256 3 150 10 0 163 10 0 61 0 71 14 2 2 0 18 508
5:30 PM 65 184 1 0 250 2 168 7 0 177 10 0 49 0 59 8 2 2 0 12 498
5:45 PM 67 192 3 0 262 1 144 12 0 157 9 0 50 0 59 5 2 1 0 8 486
Total| 253 751 9 0 1013 6 621 32 0 659 33 3 244 0 280 39 9 10 0 58 2010
Grand Total| 928 2522 21 0 3471 13 2349 105 0 2467| 103 6 964 0 1073 89 13 24 0 126 7137
Apprch %| 26.7 72.7 0.6 0.0 0.5 95.2 43 0.0 9.6 0.6 89.8 0.0 70.6 10.3 19.0 0.0

Total %] 13.0 35.3 0.3 0.0 48.6] 0.2 32.9 1.5 0.0 346| 14 0.1 135 0.0 15.0 1.2 0.2 03 0.0 1.8
Cars, PU, Vans| 928 2522 21 0 3471 13 2349 105 0 2467 103 6 964 0 1073 89 13 24 0 126 7137
% Cars, PU, Vans| #### #HH# #tH# 0.0 100.0|#### #### 100.0 0.0 100.0|#### 100.0 ##H## 0.0 100.0{ 100.0 100.0 ##H### 0.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks|] 0.0 0.0 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0




Project ID: 15-9160-003

Location: Churton St & Mayo St Day: Tuesday
City: Hillsborough PEAK HOURS Date: 4/28/2015
AM
Churton St Churton St Mayo St Mayo St
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tow] Left [ Thru] Rgt [ap.tow] Left | Thru | Rgt [ap. toa] Left [ Thru] Rgt [ app. o] Int. Total]
Peak Hour Analysis from 07:00 AM to 09:00 AM
Peak Hour for Entire Intersection Begins at 07:30 AM
7:30 AM| 66 120 0 186 1 146 5 152 8 0o 72 80 0 0 0 0 418
7:45 AM| 81 173 1 255 0 162 7 169 2 0 103 105 2 0 1 3 532
8:00 AM| 47 132 0 179 0 184 1 185 3 0o 78 81 3 0 1 4 449
8:15AM| 59 152 1 212 1 157 9 167 6 0 53 59 4 0 2 6 444
Total Volume| 253 577 2 832 2 649 22 673 19 0 306 325 9 0 4 13 1843
% App. Total| 30.4 69.4 0.2 100 03 964 33 100| 5.8 0.0 942 100{69.2 0.0 30.8 100
PHF 0.816 0.909 0.774 0.542
Cars, PU, Vans| 253 577 2 832 2 649 22 673 19 0 306 325 9 0 4 13 1843
% Cars, PU, Vans| #### #HH# #####  100.0| 100.0 #### #HH#  100.0| #### 0.0 #### 100.0|### 0.0 100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks] 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0l 0.0 0.0 0.0 0.0 0.0
PM
Churton St Churton St Mayo St Mayo St
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tom] Left [ Thru] Rgt [ape. to] Left [ Thru | Rgt [app. vom| Left [ Thru] Rgt [ app. tow] Int. Total]
Peak Hour Analysis from 04:00 PM to 06:00 PM
Peak Hour for Entire Intersection Begins at 04:45 PM
4:45PM| 79 183 2 264 1 141 10 152 7 1 50 58 13 0 2 15 489
5:00 PM| 55 187 3 245 0 159 3 162 4 3 84 91 12 3 5 20 518
5:15PM| 66 188 2 256 3 150 10 163| 10 0 61 71 14 2 2 18 508
5:30PM| 65 184 1 250 2 168 7 177 10 0 49 59 8 2 2 12 498
Total Volume| 265 742 8 1015 6 618 30 654 31 4 244 279 47 7 11 65 2013
% App. Total| 26.1 73.1 0.8 100 09 945 46 100| 11.1 1.4 87.5 100 72.3 10.8 16.9 100
PHF 0.961 0.924 0.766 0.813
Cars, PU, Vans| 265 742 8 1015 6 618 30 654 31 4 244 279 47 7 11 65 2013
% Cars, PU, Vans| #### #H# ##H##  100.0] 100.0 #### #HH# 100.0| ####  100.0 ####  100.0| ###H# ####  100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks| 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0/ 0.0 0.0 0.0 0.0 0.0




Project ID:
Location:
City:

15-9160-004
Churton St & Orange Grove Rd
Hillsborough

Groups Printed - Cars, PU, Vans - Heavy Trucks

Day: Tuesday
Date: 4/28/2015

Peak Start Times

AM 7:00 AM
MD 12:00 AM
PM 4:00 PM

Churton St Churton St Orange Grove Rd Orange Grove Rd
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [ Peds [app. Total] Left [ Thru] Rgt [Peds]app. Tota] Left | Thru | Rgt [Peds|app. Toal] Left | Thru | Rgt [Peds]app. Total] Int. Total |
7:00 AM 1 53 0 0 54 1 111 11 0 123 13 0 1 0 14 0 0 1 0 1 192
7:15 AM 1 98 0 0 99 1 113 17 0 131 20 2 8 0 30 1 0 1 0 2 262
7:30 AM 2 100 2 0 104 3 154 21 0 178 28 1 4 0 33 1 2 3 0 6 321
7:45 AM 7 143 0 0 150 3 195 27 0 225| 54 0 7 0 61 1 1 4 0 6 442
Total 11 394 2 0 407 8 573 76 0 657| 115 3 20 0 138 3 3 9 0 15 1217
8:00 AM 7 113 1 0 121 2 190 32 0 224 46 2 4 0 52 2 0 1 0 3 400
8:15 AM 4 125 0 0 129 0 159 27 0 186 33 1 4 0 38 1 0 2 0 3 356
8:30 AM 8 138 1 0 147 2 150 30 0 182| 37 2 6 0 45 2 1 3 0 6 380
8:45 AM 9 135 0 0 144 1 139 13 0 153| 36 1 9 0 46 0 3 4 0 7 350
Total 28 511 2 0 541 5 638 102 0 745| 152 6 23 0 181 5 4 10 0 19 1486
***BREAK***
4:00 PM| 23 159 3 0 185 3 133 27 0 163 15 2 16 0 33 3 2 4 0 9 390
4:15PM| 20 133 1 0 154 4 147 19 0 170 39 3 9 0 51 7 1 3 0 11 386
4:30 PM 13 150 3 0 166 4 154 28 0 186| 26 2 5 0 33 7 2 2 0 11 396
4:45 PM 19 162 1 0 182 0 132 21 0 153] 20 1 11 0 32 3 0 6 0 9 376
Total 75 604 8 0 687 11 566 95 0 672| 100 8 41 0 149 20 5 15 0 40 1548
5:00 PM| 31 142 8 0 181 1 148 31 0 180| 22 0 5 0 27 2 2 3 0 7 395
5:15PM| 24 158 4 0 186 4 142 45 0 191 16 1 9 0 26 4 1 4 0 9 412
5:30 PM| 22 161 9 0 192 12 129 23 0 164| 25 6 11 0 42 2 4 4 0 10 408
5:45PM| 23 140 12 0 175 11 125 20 0 156] 22 8 7 0 37 7 2 5 0 14 382
Total| 100 601 33 0 734 28 544 119 0 691| 85 15 32 0 132 15 9 16 0 40 1597
Grand Total| 214 2110 45 0 2369 522321 392 0 2765| 452 32 116 0 600 43 21 50 0 114 5848
Apprch%| 9.0 89.1 19 0.0 19 839 142 0.0 75.3 53 193 0.0 37.7 184 439 0.0

Total %| 3.7 36.1 0.8 0.0 40.5] 0.9 39.7 6.7 0.0 473 7.7 05 20 0.0 10.3 0.7 04 09 0.0 1.9
Cars, PU, Vans| 214 2110 45 0 2369 52 2321 392 0 2765| 452 32 116 0 600 43 21 50 0 114 5848
% Cars, PU, Vans| #### #HH# #tH# 0.0 100.0|#### #### 100.0 0.0 100.0|#### 100.0 ##H## 0.0 100.0{ 100.0 100.0 ##H### 0.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks|] 0.0 0.0 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0




Project ID: 15-9160-004

Location: Churton St & Orange Gr Day: Tuesday
City: Hillsborough PEAK HOURS Date: 4/28/2015
AM
Churton St Churton St Orange Grove Rd Orange Grove Rd
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tow] Left [ Thru] Rgt [ap.tow] Left | Thru | Rgt [ap. toa] Left [ Thru] Rgt [ app. o] Int. Total]
Peak Hour Analysis from 07:00 AM to 09:00 AM
Peak Hour for Entire Intersection Begins at 07:45 AM
7:45 AM 7 143 0 150 3 195 27 225 54 0 7 61 1 1 4 6 442
8:00 AM 7 113 1 121 2 190 32 224| 46 2 4 52 2 0 1 3 400
8:15 AM 4 125 0 129 0 159 27 186 33 1 4 38 1 0 2 3 356
8:30 AM 8 138 1 147 2 150 30 182] 37 2 6 45 2 1 3 6 380
Total Volume| 26 519 2 547 7 694 116 817 170 5 21 196 6 2 10 18 1578
% App. Total] 4.8 949 0.4 100 0.9 849 142 100| 86.7 2.6 10.7 100f 33.3 111 55.6 100
PHF 0.912 0.908 0.803 0.750
Cars, PU, Vans| 26 519 2 547 7 694 116 817 170 5 21 196 6 2 10 18 1578
% Cars, PU, Vans| #### #H# ##H##  100.0| 100.0 #### #HH#  100.0| ####  100.0 ####  100.0| ###H# ####  100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks] 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0l 0.0 0.0 0.0 0.0 0.0
PM
Churton St Churton St Orange Grove Rd Orange Grove Rd
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tom] Left [ Thru] Rgt [ape. to] Left [ Thru | Rgt [app. vom| Left [ Thru] Rgt [ app. tow] Int. Total]
Peak Hour Analysis from 04:00 PM to 06:00 PM
Peak Hour for Entire Intersection Begins at 05:00 PM
5:.00 PM| 31 142 8 181 1 148 31 180 22 0 5 27 2 2 3 7 395
5:15PM| 24 158 4 186 4 142 45 191 16 1 9 26 4 1 4 9 412
5:30 PM| 22 161 9 192 12 129 23 164 25 6 11 42 2 4 4 10 408
5:45PM| 23 140 12 175 11 125 20 156] 22 8 7 37 7 2 5 14 382
Total Volume| 100 601 33 734 28 544 119 691 85 15 32 132 15 9 16 40 1597
% App. Total| 13.6 81.9 4.5 100 4.1 78.7 17.2 100| 64.4 114 242 100f 37.5 225 40.0 100
PHF 0.956 0.904 0.786 0.714
Cars, PU, Vans| 100 601 33 734 28 544 119 691 85 15 32 132 15 9 16 40 1597
% Cars, PU, Vans| #### #H# ##H##  100.0] 100.0 #### #HH# 100.0| ####  100.0 ####  100.0| ###H# ####  100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks| 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0/ 0.0 0.0 0.0 0.0 0.0




Project ID: 15-9160-005
Location: Churton St & Business 70
City: Hillsborough

Groups Printed - Cars, PU, Vans - Heavy Trucks

Day: Tuesday
Date: 4/28/2015

Peak Start Times

AM 7:00 AM
MD 12:00 AM
PM 4:00 PM

Churton St Churton St Business 70 Business 70
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [ Peds [app. Total] Left [ Thru] Rgt [Peds]app. Tota] Left | Thru | Rgt [Peds|app. Toal] Left | Thru | Rgt [Peds]app. Total] Int. Total |
7:00 AM 0 63 15 0 78 38 122 0 0 160 0 0 0 0 0 4 0 34 0 38 276
7:15 AM 0 99 17 0 116/ 50 114 0 0 164 0 0 0 0 0 20 0 33 0 53 333
7:30 AM 0 94 39 0 133 99 185 0 0 284 0 0 0 0 0 9 0 57 0 66 483
7:45 AM 0 155 44 0 199/ 93 198 0 0 291 0 0 0 0 0 22 0 50 0 72 562
Total 0 411 115 0 526 280 619 0 0 899 0 0 0 0 0 55 0 174 0 229 1654
8:00 AM 0 112 44 0 156 62 196 0 0 258 0 0 0 0 0 25 0 43 0 68 482
8:15 AM 0 120 33 0 153 60 156 0 0 216 0 0 0 0 0 29 0 51 0 80 449
8:30 AM 0 137 41 0 178 56 156 0 0 212 0 0 0 0 0 19 0 62 0 81 471
8:45 AM 0 134 40 0 174/ 58 138 0 0 196 0 0 0 0 0 23 0 49 0 72 442
Total 0 503 158 0 661| 236 646 0 0 882 0 0 0 0 0 96 0 205 0 301 1844
***BREAK***
4:00 PM 0 151 29 0 180 52 140 0 0 192 0 0 0 0 0 30 0 80 0 110 482
4:15 PM 0 142 33 0 175 55 153 0 0 208 0 0 0 0 0 21 0 57 0 78 461
4:30 PM 0 140 36 0 176 46 150 0 0 196 0 0 0 0 0 33 0 59 0 92 464
4:45 PM 0 152 28 0 180 54 136 0 0 190 0 0 0 0 0 18 0 59 0 77 447
Total 0 585 126 0 711| 207 579 0 0 786 0 0 0 0 0 102 0 255 0 357 1854
5:00 PM 0 134 35 0 169 62 147 0 0 209 0 0 0 0 0 29 0 64 0 93 471
5:15 PM 0 138 20 0 158 48 147 0 0 195 0 0 0 0 0 40 0 56 0 96 449
5:30 PM 0 157 24 0 181 55 141 0 0 196 0 0 0 0 0 31 0 77 0 108 485
5:45 PM 0 150 27 0 177] 44 133 0 0 177 0 0 0 0 0 26 0 59 0 85 439
Total 0 579 106 0 685 209 568 0 0 777 0 0 0 0 0 126 0 256 0 382 1844
Grand Total 0 2078 505 0 2583| 932 2412 0 0 3344 0 0 0 0 o[ 379 0 890 0 1269 7196
Apprch %| 0.0 80.4 19.6 0.0 279 721 0.0 0.0 0.0 0.0 00 0.0 29.9 0.0 701 0.0

Total%| 0.0 289 70 0.0 359/13.0 335 00 00 465 00 0.0 0.0 00 0.0 5.3 0.0 124 0.0 176
Cars, PU, Vans 0 2078 505 0 2583 932 2412 0 0 3344 0 0 0 0 0 379 0 890 0 1269 7196
% Cars, PU, Vans| 0.0 #### #### 0.0 100.0|#### #### 0.0 0.0 100.00 00 00 0.0 0.0 0.0] 100.0 0.0 #### 0.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks|] 0.0 0.0 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0/ 00 00 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0




Project ID: 15-9160-005

Location: Churton St & Business Day: Tuesday
City: Hillsborough PEAK HOURS Date: 4/28/2015
AM
Churton St Churton St Business 70 Business 70
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tow] Left [ Thru] Rgt [ap.tow] Left | Thru | Rgt [ap. toa] Left [ Thru] Rgt [ app. o] Int. Total]
Peak Hour Analysis from 07:00 AM to 09:00 AM
Peak Hour for Entire Intersection Begins at 07:30 AM
7:30 AM 0 94 39 133 99 185 0 284 0 0 0 0 9 0 57 66 483
7:45 AM 0 155 44 199 93 198 0 291 0 0 0 of 22 0 50 72 562
8:00 AM 0 112 44 156 62 196 0 258 0 0 0 0 25 0 43 68 482
8:15 AM 0 120 33 153 60 156 0 216 0 0 0 0] 29 0 51 80 449
Total Volume 0 481 160 641 314 735 0 1049 0 0 0 0 85 0 201 286 1976
% App. Totalf 0.0 75.0 25.0 100 299 70.1 0.0 100 0.0 0.0 0.0 0[29.7 0.0 703 100
PHF 0.805 0.901 0.000 0.894
Cars, PU, Vans 0 481 160 641 314 735 0 1049 0 0 0 of 85 0 201 286 1976
% Cars, PU, Vans| 0.0 #### #### 100.0] 100.0 #### 0.0 100.0] 0.0 0.0 0.0 0.0|### 0.0 100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PM
Churton St Churton St Business 70 Business 70
Northbound Southbound Eastbound Westbound
Start Time Left [ Thru] Rgt [app.tom] Left [ Thru] Rgt [ape. to] Left [ Thru | Rgt [app. vom| Left [ Thru] Rgt [ app. tow] Int. Total]
Peak Hour Analysis from 04:00 PM to 06:00 PM
Peak Hour for Entire Intersection Begins at 04:00 PM
4:00 PM 0 151 29 180 52 140 0 192 0 0 0 o[ 30 0 80 110 482
4:15 PM 0 142 33 175 55 153 0 208 0 0 0 0 21 0 57 78 461
4:30 PM 0 140 36 176 46 150 0 196 0 0 0 of 33 0 59 92 464
4:45 PM 0 152 28 180 54 136 0 190 0 0 0 0 18 0 59 77 447
Total Volume 0 585 126 711 207 579 0 786 0 0 0 o[ 102 0 255 357 1854
% App. Total] 0.0 82.3 17.7 100 26.3 73.7 0.0 100{ 0.0 0.0 0.0 0] 28.6 0.0 71.4 100
PHF 0.988 0.945 0.000 0.811
Cars, PU, Vans 0 585 126 711 207 579 0 786 0 0 0 0| 102 0 255 357 1854
% Cars, PU, Vans| 0.0 #### #### 100.0] 100.0 #### 0.0 100.0] 0.0 0.0 0.0 0.0|#### 0.0 100.0 100.0 100.0
Heavy Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%Heavy Trucks| 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0/ 0.0 0.0 0.0 0.0 0.0




Churton Street at Cardinal Street AM Peak Hour

7:35
7:40
7:45

7:50
7:55
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8:05
8:10
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8:20
8:25
8:30
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Churton Street at Cardinal Street PM Peak Hour

16:40
16:45
16:50

16:55
17:00
17:05

17:10
17:15
17:20

17:25
17:30
17:35

SBT

Total

61
59
49
169
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61
59
174

53
63
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178

66
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61
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2
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DRAFT Collins Ridge Development
Traffic Impact Analysis

Appendix B: Capacity Output




DRAFT Collins Ridge Development
Traffic Impact Analysis

2015 Conditions




HCM Signalized Intersection Capacity Analysis Existing AM

3: US 70 & Churton St 6/1/2015
" .

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Volume (vph) 85 201 481 160 314 735

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 4.2 4.2 6.5 5.3 6.5

Lane Util. Factor 100 100 1.00 100 1.00

Frt 100 085 097 100 1.00

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 1583 1800 1770 1863

Flt Permitted 095 1.00 1.00 022 1.00

Satd. Flow (perm) 1770 1583 1800 403 1863

Peak-hour factor, PHF 089 089 081 08L 090 0.90

Adj. Flow (vph) 96 226 594 198 349 817

RTOR Reduction (vph) 0 163 8 0 0 0

Lane Group Flow (vph) 96 63 784 0 349 817

Turn Type custom pm-+pt

Protected Phases 4 2 1 6

Permitted Phases 41 6

Actuated Green, G (s) 129 389 893 116.4 116.4

Effective Green, g (s) 129 389 893 116.4 116.4

Actuated g/C Ratio 009 028 064 083 0.83

Clearance Time () 4.2 6.5 5.3 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 163 440 1148 548 1549

v/s Ratio Prot c0.05 c0.44 c0.10 044

v/s Ratio Perm 0.04 0.43

vic Ratio 059 014 068 064 053

Uniform Delay, d1 610 380 163 134 35

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 0.1 3.3 2.4 1.3

Delay (s) 66.4 382 19.6 15.8 4.8

Level of Service E D B B A

Approach Delay (s) 46.6 19.6 8.1

Approach LOS D B A

Intersection Summary

HCM Average Control Delay 17.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0

Intersection Capacity Utilization 71.6% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis Existing AM

5: Orange Grove Rd & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations iy ul s % Ts % Ts

Volume (vph) 170 5 21 6 2 10 26 519 2 7 694 116

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 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00

Frt 100 085 0.93 100 1.00 100 098

Flt Protected 095  1.00 0.98 095  1.00 095  1.00

Satd. Flow (prot) 1776 1583 1698 1770 1862 1770 1823

Flt Permitted 071 1.00 0.89 0.18  1.00 037 1.00

Satd. Flow (perm) 1331 1583 1543 327 1862 682 1823

Peak-hour factor, PHF 080 080 08 075 075 075 091 091 091 091 091 091

Adj. Flow (vph) 212 6 26 8 3 13 29 570 2 8 763 127

RTOR Reduction (vph) 0 0 12 0 10 0 0 0 0 0 6 0

Lane Group Flow (vph) 0 218 14 0 14 0 29 572 0 8 884 0

Turn Type Perm Perm  Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 303 303 30.3 76.7  76.7 76.7  76.7

Effective Green, g () 303 303 30.3 76.7  76.7 76.7  76.7

Actuated g/C Ratio 025 0.25 0.25 064 0.64 064 0.64

Clearance Time () 7.0 7.0 7.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 336 400 390 209 1190 436 1165

v/s Ratio Prot 0.31 c0.48

v/s Ratio Perm c0.16  0.01 0.01 0.09 0.01

vic Ratio 065 0.04 0.04 0.14 048 002 0.76

Uniform Delay, d1 401 338 33.8 86 113 79 152

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.3 0.0 0.2 14 14 0.1 4.7

Delay (s) 444 339 34.0 100 127 80 198

Level of Service D C C A B A B

Approach Delay (s) 43.3 34.0 12.5 19.7

Approach LOS D C B B

Intersection Summary

HCM Average Control Delay 20.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.73

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 71.9% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report

Page 2



HCM Signalized Intersection Capacity Analysis Existing AM

8: Mayo St & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Volume (vph) 19 0 306 9 0 4 253 577 2 22 649 2

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

Total Lost time (s) 5.6 5.6 5.6 5.6 4.6 5.3 5.3 5.3

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

Frt 100 085 100 085 100 1.00 1.00 1.00

Flt Protected 095  1.00 095  1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1583 1770 1583 1770 1862 1770 1862

Flt Permitted 0.75  1.00 023  1.00 029  1.00 040  1.00

Satd. Flow (perm) 1403 1583 433 1583 548 1862 739 1862

Peak-hour factor, PHF 077 077 077 054 054 054 08 082 08 091 091 091

Adj. Flow (vph) 25 0 397 17 0 7 309 704 2 24 713 2

RTOR Reduction (vph) 0 305 0 0 6 0 0 0 0 0 0 0

Lane Group Flow (vph) 25 92 0 17 1 0 309 706 0 24 715 0

Turn Type Perm Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 172 172 172 172 1219 1219 106.5 106.5

Effective Green, g () 172 172 172 172 1219 1219 1065 106.5

Actuated g/C Ratio 011 011 011 011 081 081 071 071

Clearance Time () 5.6 5.6 5.6 5.6 4.6 5.3 5.3 5.3

Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 3.0 3.0 3.0

Lane Grp Cap (vph) 161 182 50 182 533 1513 525 1322

v/s Ratio Prot c0.06 0.00 c0.04 0.38 0.38

v/s Ratio Perm 0.02 0.04 c0.43 0.03

vic Ratio 0.16  0.50 0.34  0.00 058  0.47 005 054

Uniform Delay, d1 599 624 612 588 7.7 4.2 65 102

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.8 15 0.0 1.0 1.0 0.2 1.6

Delay (s) 60.0 632 626  58.8 8.7 5.3 6.7 118

Level of Service E E E E A A A B

Approach Delay (s) 63.0 61.5 6.3 11.7

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 19.6 HCM Level of Service B

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.2

Intersection Capacity Utilization 80.2% ICU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing AM

11: 1-85 SB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations b ul % 4 Ts

Volume (vph) 0 0 0 115 0 215 51 644 0 0 875 70

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

Total Lost time (S) 5.1 5.1 5.6 5.6 5.6

Lane Util. Factor 1.00 100 100 1.00 1.00

Frt 1.00 085 1.00 1.00 0.99

Flt Protected 0.95 100 095 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1844

Flt Permitted 0.95 100 015 1.00 1.00

Satd. Flow (perm) 1770 1583 274 1863 1844

Peak-hour factor, PHF 092 092 092 092 092 092 08 08 092 092 09 090

Adj. Flow (vph) 0 0 0 125 0 234 60 758 0 0 972 78

RTOR Reduction (vph) 0 0 0 0 0 209 0 0 0 0 1 0

Lane Group Flow (vph) 0 0 0 125 0 25 60 758 0 0 1049 0

Turn Type Prot custom  pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 15.2 152 1141 1141 102.4

Effective Green, g (s) 15.2 152 1141 1141 102.4

Actuated g/C Ratio 0.11 011 081 081 0.73

Clearance Time () 5.1 5.1 5.6 5.6 5.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 192 172 288 1518 1349

v/s Ratio Prot c0.07 0.01 c041 c0.57

v/s Ratio Perm 002 016

vic Ratio 0.65 015 021 050 0.78

Uniform Delay, d1 59.9 565  13.6 4.0 11.7

Progression Factor 1.00 1.00 0.96 1.03 1.00

Incremental Delay, d2 7.7 0.4 0.3 0.8 45

Delay (s) 67.5 569 133 5.0 16.2

Level of Service E E B A B

Approach Delay (s) 0.0 60.6 5.6 16.2

Approach LOS A E A B

Intersection Summary

HCM Average Control Delay 19.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.76

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.3

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing AM

14: 1-85 NB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % ul Ts % 4

Volume (vph) 157 0 131 0 0 0 0 548 286 242 757 0

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

Total Lost time (S) 4.8 4.8 5.7 5.1 5.7

Lane Util. Factor 1.00 1.00 1.00 100 1.00

Frt 1.00 0.85 0.95 100 1.00

Flt Protected 0.95 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 1583 1777 1770 1863

Flt Permitted 0.95 1.00 1.00 0.18  1.00

Satd. Flow (perm) 1770 1583 1777 335 1863

Peak-hour factor, PHF 076 076 076 092 092 092 09 095 095 093 093 093

Adj. Flow (vph) 207 0 172 0 0 0 0 577 301 260 814 0

RTOR Reduction (vph) 0 0 148 0 0 0 0 12 0 0 0 0

Lane Group Flow (vph) 207 0 24 0 0 0 0 866 0 260 814 0

Turn Type Prot custom pm-+pt

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 19.4 19.4 91.8 1101 1101

Effective Green, g (s) 19.4 19.4 91.8 110.1 110.1

Actuated g/C Ratio 0.14 0.14 0.66 079 0.79

Clearance Time () 4.8 4.8 5.7 5.1 5.7

Vehicle Extension (s) 1.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 245 219 1165 399 1465

v/s Ratio Prot c0.12 c0.49 c0.06 044

v/s Ratio Perm 0.02 0.45

vic Ratio 0.84 0.11 0.74 065 0.56

Uniform Delay, d1 58.8 52.7 16.2 16.2 5.7

Progression Factor 1.00 1.00 1.00 1.79 0.49

Incremental Delay, d2 21.7 0.1 4.3 2.0 1.0

Delay (s) 80.6 52.8 20.5 31.0 3.8

Level of Service F D C C A

Approach Delay (s) 68.0 0.0 20.5 10.4

Approach LOS E A C B

Intersection Summary

HCM Average Control Delay 23.6 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.6

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing AM

17: Cardinal Dr & Churton St 6/1/2015
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Volume (vph) 102 32 17 775 779 86

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 55 55 6.0 6.0 6.0

Lane Util. Factor 100 100 1.00 100 1.00

Frt 100 085 1.00 100 0.99

Flt Protected 095 1.00 095 100 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1838

Flt Permitted 095 100 025 100 1.00

Satd. Flow (perm) 1770 1583 469 1863 1838

Peak-hour factor, PHF 084 084 093 093 093 093

Adj. Flow (vph) 121 38 18 833 838 92

RTOR Reduction (vph) 0 34 0 0 2 0

Lane Group Flow (vph) 121 4 18 833 928 0

Turn Type Perm  Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 135 135 950 950 950

Effective Green, g (s) 135 135 950 950 950

Actuated g/C Ratio 011 011 079 079 079

Clearance Time () 55 55 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 199 178 371 1475 1455

v/s Ratio Prot c0.07 045 ¢0.50

v/s Ratio Perm 000 0.04

vic Ratio 061 0.02 005 056 0.64

Uniform Delay, d1 50.7 474 2.7 4.7 5.3

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.2 0.1 0.2 1.6 2.1

Delay (s) 559 474 3.0 6.3 7.4

Level of Service E D A A A

Approach Delay (s) 53.9 6.2 7.4

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 10.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 61.6% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing PM

3: US 70 & Churton St 6/1/2015
" .

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations % ul Ts % 4

Volume (vph) 102 255 585 126 207 579

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 4.2 4.2 6.5 5.3 6.5

Lane Util. Factor 100 100 1.00 100 1.00

Frt 100 085 098 100 1.00

Flt Protected 095 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 1583 1818 1770 1863

Flt Permitted 095 1.00 1.00 030 1.00

Satd. Flow (perm) 1770 1583 1818 550 1863

Peak-hour factor, PHF 081 081 099 099 095 095

Adj. Flow (vph) 126 315 591 127 218 609

RTOR Reduction (vph) 0 239 4 0 0 0

Lane Group Flow (vph) 126 76 714 0 218 609

Turn Type custom pm-+pt

Protected Phases 4 2 1 6

Permitted Phases 41 6

Actuated Green, G (s) 153 290 99.2 1140 114.0

Effective Green, g (s) 153 290 99.2 1140 114.0

Actuated g/C Ratio 011 021 071 081 081

Clearance Time () 4.2 6.5 5.3 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 193 328 1288 531 1517

v/s Ratio Prot c0.07 c0.39 0.03 ¢0.33

v/s Ratio Perm 0.05 0.31

vic Ratio 065 023 055 041  0.40

Uniform Delay, d1 59.8  46.2 9.8 6.2 3.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.7 0.4 17 0.5 0.8

Delay (s) 675 466 115 6.7 4.4

Level of Service E D B A A

Approach Delay (s) 52.6 11.5 5.0

Approach LOS D B A

Intersection Summary

HCM Average Control Delay 17.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.2

Intersection Capacity Utilization 69.1% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing PM

5: Orange Grove Rd & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations iy ul s % Ts % Ts

Volume (vph) 85 15 32 15 9 16 100 601 33 28 544 119

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 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00

Frt 100 085 0.95 1.00 0.99 100 097

Flt Protected 096  1.00 0.98 095  1.00 095  1.00

Satd. Flow (prot) 1787 1583 1729 1770 1848 1770 1813

Flt Permitted 072  1.00 0.88 021  1.00 026  1.00

Satd. Flow (perm) 1338 1583 1555 382 1848 481 1813

Peak-hour factor, PHF 079 079 079 071 071 071 09 09 09 090 090 0.90

Adj. Flow (vph) 108 19 41 21 13 23 104 626 34 31 604 132

RTOR Reduction (vph) 0 0 27 0 15 0 0 2 0 0 10 0

Lane Group Flow (vph) 0 127 14 0 42 0 104 658 0 31 726 0

Turn Type Perm Perm  Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 406  40.6 40.6 66.4  66.4 66.4  66.4

Effective Green, g () 406  40.6 40.6 66.4  66.4 66.4  66.4

Actuated g/C Ratio 034 034 0.34 055 0.55 055 0.55

Clearance Time () 7.0 7.0 7.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 453 536 526 211 1023 266 1003

v/s Ratio Prot 0.36 c0.40

v/s Ratio Perm c0.09 0.01 0.03 0.27 0.06

vic Ratio 028 0.03 0.08 049 0.64 012 0.72

Uniform Delay, d1 290 265 27.0 165 186 128 200

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.3 0.0 0.3 8.0 3.1 0.9 45

Delay (s) 294 265 27.3 245 217 137 245

Level of Service C C C C C B C

Approach Delay (s) 28.7 27.3 22.1 24.1

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 23.7 HCM Level of Service C

HCM Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing PM

8: Mayo St & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Volume (vph) 31 4 244 47 7 11 265 742 8 6 618 30

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

Total Lost time (s) 5.6 5.6 5.6 5.6 4.6 5.3 5.3 5.3

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

Frt 100 085 100 091 100 1.00 1.00 0.99

Flt Protected 095  1.00 095  1.00 095  1.00 095  1.00

Satd. Flow (prot) 1770 1588 1770 1693 1770 1860 1770 1850

Flt Permitted 0.74  1.00 0.18  1.00 028  1.00 035 1.00

Satd. Flow (perm) 1383 1588 328 1693 525 1860 653 1850

Peak-hour factor, PHF 077 077 077 08L 081 081 09 09 09 092 092 092

Adj. Flow (vph) 40 5 317 58 9 14 276 773 8 7 672 33

RTOR Reduction (vph) 0 269 0 0 12 0 0 0 0 0 1 0

Lane Group Flow (vph) 40 53 0 58 11 0 276 781 0 7 704 0

Turn Type Perm Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 227 227 227 227 1164 1164 101.2 101.2

Effective Green, g () 227 227 227 227 1164 1164 101.2 1012

Actuated g/C Ratio 015 0.15 015 0.15 0.78 0.78 0.67 0.67

Clearance Time () 5.6 5.6 5.6 5.6 4.6 5.3 5.3 5.3

Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 3.0 3.0 3.0

Lane Grp Cap (vph) 209 240 50 256 495 1443 441 1248

v/s Ratio Prot 0.03 0.01 0.04 c0.42 0.38

v/s Ratio Perm 0.03 c0.18 c0.39 0.01

vic Ratio 019 022 116  0.04 056 0.54 002 0.56

Uniform Delay, d1 556 559 636 544 9.5 6.5 80 128

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 0.2 177.7 0.0 0.8 15 0.1 1.8

Delay (s) 558  56.1 2414 544 10.3 7.9 8.1 147

Level of Service E E F D B A A B

Approach Delay (s) 56.0 188.3 8.5 14.6

Approach LOS E F A B

Intersection Summary

HCM Average Control Delay 24.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.9

Intersection Capacity Utilization 87.8% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing PM

11: 1-85 SB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations b ul % 4 Ts

Volume (vph) 0 0 0 190 0 334 112 690 0 0 677 211

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

Total Lost time (S) 5.1 5.1 5.6 5.6 5.6

Lane Util. Factor 1.00 100 100 1.00 1.00

Frt 1.00 085 1.00 1.00 0.97

Flt Protected 0.95 100 095 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1803

Flt Permitted 0.95 100 012 1.00 1.00

Satd. Flow (perm) 1770 1583 231 1863 1803

Peak-hour factor, PHF 092 092 092 079 092 079 09 090 092 092 09 090

Adj. Flow (vph) 0 0 0 241 0 423 124 767 0 0 752 234

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

Lane Group Flow (vph) 0 0 0 241 0 183 124 767 0 0 979 0

Turn Type Prot custom  pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 22.6 226 106.7 106.7 92.1

Effective Green, g (s) 22.6 226 106.7 106.7 92.1

Actuated g/C Ratio 0.16 016 076 0.76 0.66

Clearance Time () 5.1 5.1 5.6 5.6 5.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 286 256 275 1420 1186

v/s Ratio Prot c0.14 0.03 c041 c0.54

v/s Ratio Perm 012 031

vic Ratio 0.84 072 045 054 0.83

Uniform Delay, d1 57.0 557  19.6 6.7 17.9

Progression Factor 1.00 1.00 1.29 0.59 1.00

Incremental Delay, d2 19.6 9.1 0.9 11 6.6

Delay (s) 76.6 648 263 5.1 24.6

Level of Service E E C A C

Approach Delay (s) 0.0 69.1 8.0 24.6

Approach LOS A E A C

Intersection Summary

HCM Average Control Delay 304 HCM Level of Service C

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.3

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing PM

14: 1-85 NB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % ul Ts % 4

Volume (vph) 85 0 75 0 0 0 0 719 153 180 691 0

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

Total Lost time (S) 4.8 4.8 5.7 5.1 5.7

Lane Util. Factor 1.00 1.00 1.00 100 1.00

Frt 1.00 0.85 0.98 100 1.00

Flt Protected 0.95 1.00 1.00 095  1.00

Satd. Flow (prot) 1770 1583 1819 1770 1863

Flt Permitted 0.95 1.00 1.00 020  1.00

Satd. Flow (perm) 1770 1583 1819 379 1863

Peak-hour factor, PHF 082 082 08 092 092 092 094 094 094 09 096 093

Adj. Flow (vph) 104 0 91 0 0 0 0 765 163 188 720 0

RTOR Reduction (vph) 0 0 83 0 0 0 0 4 0 0 0 0

Lane Group Flow (vph) 104 0 8 0 0 0 0 924 0 188 720 0

Turn Type Prot custom pm-+pt

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 11.8 11.8 102.2 117.7 1177

Effective Green, g (s) 11.8 11.8 102.2 1177 1177

Actuated g/C Ratio 0.08 0.08 0.73 084 0.84

Clearance Time () 4.8 4.8 5.7 5.1 5.7

Vehicle Extension (s) 1.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 149 133 1328 422 1566

v/s Ratio Prot c0.06 c0.51 0.03 ¢0.39

v/s Ratio Perm 0.00 0.34

vic Ratio 0.70 0.06 0.70 045 0.6

Uniform Delay, d1 62.4 59.0 10.4 10.2 2.9

Progression Factor 1.00 1.00 1.00 0.95 0.90

Incremental Delay, d2 10.9 0.1 3.0 0.2 0.5

Delay (s) 73.3 59.1 13.4 9.8 31

Level of Service E E B A A

Approach Delay (s) 66.6 0.0 13.4 45

Approach LOS E A B A

Intersection Summary

HCM Average Control Delay 14.5 HCM Level of Service B

HCM Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.2

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis Existing PM

17: Cardinal Dr & Churton St 6/1/2015
2 T I

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Volume (vph) 76 17 17 805 712 69

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 55 55 6.0 6.0 6.0

Lane Util. Factor 100 100 1.00 100 1.00

Frt 100 085 1.00 100 0.99

Flt Protected 095 1.00 095 100 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1841

Flt Permitted 095 100 030 100 1.00

Satd. Flow (perm) 1770 1583 554 1863 1841

Peak-hour factor, PHF 078 078 091 091 093 093

Adj. Flow (vph) 97 22 19 885 766 74

RTOR Reduction (vph) 0 20 0 0 2 0

Lane Group Flow (vph) 97 2 19 885 838 0

Turn Type Perm  Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 119 119 9.6 9.6 96.6

Effective Green, g (s) 119 119 9.6 9.6 96.6

Actuated g/C Ratio 010 010 080 080 0.80

Clearance Time () 55 55 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 176 157 446 1500 1482

v/s Ratio Prot c0.05 c0.48  0.46

v/s Ratio Perm 000 003

vic Ratio 055 0.01 004 059 057

Uniform Delay, d1 515 488 2.4 4.3 4.2

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 3.7 0.0 0.2 17 1.6

Delay (s) 552  48.8 25 6.1 5.8

Level of Service E D A A A

Approach Delay (s) 54.0 6.0 5.8

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 8.9 HCM Level of Service A

HCM Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 57.8% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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DRAFT Collins Ridge Development
Traffic Impact Analysis

2018 Conditions




HCM Signalized Intersection Capacity Analysis

2018 No Build AM

3: US 70 & Churton St 6/1/2015
v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations % ul Ts % 4
Volume (vph) 88 207 496 165 324 757
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.2 4.2 6.5 5.3 6.5
Lane Util. Factor 100 100 1.00 100 1.00
Frt 100 085 097 100 1.00
Flt Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1800 1770 1863
FIt Permitted 095 100 1.00 020 1.00
Satd. Flow (perm) 1770 1583 1800 367 1863
Peak-hour factor, PHF 089 089 081 081 09 090
Adj. Flow (vph) 99 233 612 204 360 841
RTOR Reduction (vph) 0 166 8 0 0 0
Lane Group Flow (vph) 99 67 808 0 360 841
Turn Type custom pm-+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 132 402 88.0 116.1 116.1
Effective Green, g (s) 132 402 88.0 116.1 116.1
Actuated g/C Ratio 009 029 063 083 083
Clearance Time () 4.2 6.5 5.3 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 167 455 1131 533 1545
v/s Ratio Prot c0.06 c0.45 c0.11 045
v/s Ratio Perm 0.04 0.45
vlc Ratio 059 015 071 0.68 054
Uniform Delay, d1 608 371 175 16.2 3.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 55 0.1 3.9 3.4 14
Delay (s) 664 373 214 19.6 51
Level of Service E D C B A
Approach Delay (s) 46.0 214 9.4
Approach LOS D C A
Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 73.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build AM

5: Orange Grove Rd & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations iy ul s % Ts % Ts

Volume (vph) 175 5 22 6 2 10 27 535 2 7 715 120

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 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00

Frt 100 085 0.93 100 1.00 100 098

Flt Protected 095  1.00 0.98 095  1.00 095  1.00

Satd. Flow (prot) 1776 1583 1698 1770 1862 1770 1823

Flt Permitted 071 1.00 0.89 0.17  1.00 036  1.00

Satd. Flow (perm) 1331 1583 1536 317 1862 672 1823

Peak-hour factor, PHF 080 080 08 075 075 075 091 091 091 091 091 091

Adj. Flow (vph) 219 6 28 8 3 13 30 588 2 8 786 132

RTOR Reduction (vph) 0 0 13 0 10 0 0 0 0 0 6 0

Lane Group Flow (vph) 0 225 15 0 14 0 30 590 0 8 912 0

Turn Type Perm Perm  Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 287 287 28.7 783 783 783 783

Effective Green, g () 287 287 28.7 783 783 783 783

Actuated g/C Ratio 024 024 0.24 065 0.65 065 0.65

Clearance Time () 7.0 7.0 7.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 318 379 367 207 1215 438 1190

v/s Ratio Prot 0.32 c0.50

v/s Ratio Perm c0.17  0.01 0.01 0.09 0.01

vic Ratio 071  0.04 0.04 0.14 049 002 0.77

Uniform Delay, d1 418 351 35.1 80 10.6 73 145

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 7.0 0.0 0.2 15 14 0.1 4.7

Delay (s) 488 351 35.3 95 120 74 192

Level of Service D D D A B A B

Approach Delay (s) 47.3 35.3 11.9 19.1

Approach LOS D D B B

Intersection Summary

HCM Average Control Delay 20.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 73.2% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build AM

8: Mayo St & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Volume (vph) 20 0 315 9 0 4 261 594 2 23 669 2

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

Total Lost time (s) 5.6 5.6 5.6 5.6 4.6 53 53 53

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

Frt 100 085 100 085 100 1.00 100 1.00

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1583 1770 1583 1770 1862 1770 1862

FIt Permitted 075  1.00 023 1.00 028 1.00 039 1.00

Satd. Flow (perm) 1403 1583 433 1583 521 1862 725 1862

Peak-hour factor, PHF 077 077 077 054 054 054 082 08 08 091 091 091

Adj. Flow (vph) 26 0 409 17 0 7 318 724 2 25 735 2

RTOR Reduction (vph) 0 297 0 0 6 0 0 0 0 0 0 0

Lane Group Flow (vph) 26 112 0 17 1 0 318 726 0 25 737 0

Turn Type Perm Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 172 172 172 172 1219 1219 1054 105.4

Effective Green, g (s) 172 172 172 172 1219 1219 1054 105.4

Actuated g/C Ratio 011 011 011 011 081 081 0.70 0.70

Clearance Time () 5.6 5.6 5.6 5.6 4.6 5.3 5.3 5.3

Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 3.0 3.0 3.0

Lane Grp Cap (vph) 161 182 50 182 522 1513 509 1308

v/s Ratio Prot c0.07 0.00 c0.05 0.39 0.40

v/s Ratio Perm 0.02 0.04 c0.45 0.03

vlc Ratio 016 0.61 034  0.00 0.61 048 0.05 0.56

Uniform Delay, d1 599 632 612 588 8.7 4.3 69 110

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 4.2 15 0.0 14 1.1 0.2 1.8

Delay (s) 60.1 675 626 588 10.1 54 71 127

Level of Service E E E E B A A B

Approach Delay (s) 67.0 61.5 6.8 12.6

Approach LOS E E A B

Intersection Summary

HCM Average Control Delay 20.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.2

Intersection Capacity Utilization 82.2% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build AM

11: 1-85 SB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations b ul % 4 Ts

Volume (vph) 0 0 0 118 0 222 53 664 0 0 902 72

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

Total Lost time (S) 5.1 5.1 5.6 5.6 5.6

Lane Util. Factor 1.00 100 100 1.00 1.00

Frt 1.00 085 1.00 1.00 0.99

Flt Protected 0.95 100 095 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1844

Flt Permitted 0.95 100 013 1.00 1.00

Satd. Flow (perm) 1770 1583 245 1863 1844

Peak-hour factor, PHF 092 092 092 092 092 092 08 08 092 092 09 090

Adj. Flow (vph) 0 0 0 128 0 241 62 781 0 0 1002 80

RTOR Reduction (vph) 0 0 0 0 0 214 0 0 0 0 1 0

Lane Group Flow (vph) 0 0 0 128 0 27 62 781 0 0 1081 0

Turn Type Prot custom  pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 15.4 154 1139 1139 102.2

Effective Green, g (s) 15.4 154 1139 1139 102.2

Actuated g/C Ratio 0.11 011 081 081 0.73

Clearance Time () 5.1 5.1 5.6 5.6 5.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 174 266 1516 1346

v/s Ratio Prot c0.07 0.01 c042 c0.59

v/s Ratio Perm 002 018

vic Ratio 0.66 015 023 052 0.80

Uniform Delay, d1 59.8 56.4 157 4.2 12.3

Progression Factor 1.00 1.00 0.97 0.79 1.00

Incremental Delay, d2 7.7 0.4 0.3 0.8 5.1

Delay (s) 67.5 56.8 155 4.2 17.5

Level of Service E E B A B

Approach Delay (s) 0.0 60.5 5.0 17.5

Approach LOS A E A B

Intersection Summary

HCM Average Control Delay 19.8 HCM Level of Service B

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.3

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build AM

14: 1-85 NB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % ul Ts % 4

Volume (vph) 162 0 135 0 0 0 0 565 295 249 780 0

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

Total Lost time (S) 4.8 4.8 5.7 5.1 5.7

Lane Util. Factor 1.00 1.00 1.00 100 1.00

Frt 1.00 0.85 0.95 100 1.00

Flt Protected 0.95 1.00 1.00 095 1.00

Satd. Flow (prot) 1770 1583 1776 1770 1863

FIt Permitted 0.95 1.00 1.00 016  1.00

Satd. Flow (perm) 1770 1583 1776 291 1863

Peak-hour factor, PHF 076 076 076 092 092 092 09 09 09 093 093 093

Adj. Flow (vph) 213 0 178 0 0 0 0 595 311 268 839 0

RTOR Reduction (vph) 0 0 153 0 0 0 0 12 0 0 0 0

Lane Group Flow (vph) 213 0 25 0 0 0 0 894 0 268 839 0

Turn Type Prot custom pm-+pt

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 19.8 19.8 90.1 109.7 109.7

Effective Green, g (s) 19.8 19.8 90.1 109.7  109.7

Actuated g/C Ratio 0.14 0.14 0.64 078 0.78

Clearance Time () 4.8 4.8 5.7 5.1 5.7

Vehicle Extension (s) 1.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 250 224 1143 381 1460

v/s Ratio Prot c0.12 c0.50 c0.07 045

v/s Ratio Perm 0.02 0.48

vlc Ratio 0.85 0.11 0.78 0.70 0.7

Uniform Delay, d1 58.7 52.4 17.9 19.7 6.0

Progression Factor 1.00 1.00 1.00 2.16 0.79

Incremental Delay, d2 22.6 0.1 5.4 31 1.1

Delay (s) 81.3 52.5 23.3 457 5.8

Level of Service F D C D A

Approach Delay (s) 68.2 0.0 233 15.4

Approach LOS E A C B

Intersection Summary

HCM Average Control Delay 27.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 15.6

Intersection Capacity Utilization 83.5% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report

Page 5



HCM Signalized Intersection Capacity Analysis

2018 No Build AM

17: Cardinal Dr & Churton St 6/1/2015
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Volume (vph) 105 33 18 798 803 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 55 55 6.0 6.0 6.0

Lane Util. Factor 100 100 1.00 100 1.00

Frt 100 085 1.00 100 0.99

Flt Protected 095 1.00 095 100 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1838

Flt Permitted 095 100 024 100 1.00

Satd. Flow (perm) 1770 1583 442 1863 1838

Peak-hour factor, PHF 084 084 093 093 093 093

Adj. Flow (vph) 125 39 19 858 863 96

RTOR Reduction (vph) 0 35 0 0 2 0

Lane Group Flow (vph) 125 4 19 858 957 0

Turn Type Perm  Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 138 138 947 947 947

Effective Green, g (s) 138 138 947 947 947

Actuated g/C Ratio 012 012 079 079 079

Clearance Time () 55 55 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 204 182 349 1470 1450

v/s Ratio Prot c0.07 046 c0.52

v/s Ratio Perm 000 0.04

vic Ratio 061 002 005 058 0.66

Uniform Delay, d1 506 471 2.8 4.9 5.6

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.4 0.1 0.3 17 2.4

Delay (s) 559 472 31 6.6 7.9

Level of Service E D A A A

Approach Delay (s) 53.8 6.6 7.9

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 11.1 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 63.1% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build PM

3: US 70 & Churton St 6/1/2015
v St o2
Movement WBL WBR NBT NBR SBL  SBT
Lane Configurations % ul Ts % 4
Volume (vph) 105 263 603 130 213 597
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (S) 4.2 4.2 6.5 5.3 6.5
Lane Util. Factor 100 100 1.00 100 1.00
Frt 100 085 0098 100 1.00
Flt Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1818 1770 1863
FIt Permitted 095 100 1.00 028 1.00
Satd. Flow (perm) 1770 1583 1818 525 1863
Peak-hour factor, PHF 081 081 099 099 09 09
Adj. Flow (vph) 130 325 609 131 224 628
RTOR Reduction (vph) 0 228 4 0 0 0
Lane Group Flow (vph) 130 97 736 0 224 628
Turn Type custom pm-+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 156 296  98.6 113.7 1137
Effective Green, g (s) 156 296  98.6 113.7 1137
Actuated g/C Ratio 011 021 070 081 081
Clearance Time () 4.2 6.5 5.3 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 197 335 1280 514 1513
v/s Ratio Prot c0.07 c0.40 0.03 c0.34
v/s Ratio Perm 0.06 0.32
vlc Ratio 066 029 057 044 042
Uniform Delay, d1 59.7 464 103 6.8 3.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.8 0.5 1.9 0.6 0.8
Delay (s) 674 469 122 7.4 4.6
Level of Service E D B A A
Approach Delay (s) 52.7 12.2 5.3
Approach LOS D B A
Intersection Summary
HCM Average Control Delay 18.3 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 70.6% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

2018 No Build PM

5: Orange Grove Rd & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations iy ul s % Ts % Ts

Volume (vph) 88 15 33 15 9 16 103 619 34 29 560 123

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 6.0 6.0 6.0 6.0

Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00

Frt 100 085 0.95 1.00 0.99 100 097

Flt Protected 096  1.00 0.98 095  1.00 095  1.00

Satd. Flow (prot) 1786 1583 1729 1770 1848 1770 1812

Flt Permitted 072  1.00 0.88 020  1.00 025  1.00

Satd. Flow (perm) 1336 1583 1552 376 1848 475 1812

Peak-hour factor, PHF 079 079 079 071 071 071 09 09 09 090 090 0.90

Adj. Flow (vph) 111 19 42 21 13 23 107 645 35 32 622 137

RTOR Reduction (vph) 0 0 28 0 16 0 0 2 0 0 9 0

Lane Group Flow (vph) 0 130 14 0 41 0 107 678 0 32 750 0

Turn Type Perm Perm  Perm Perm Perm

Protected Phases 4 8 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 388 388 38.8 68.2 682 68.2 682

Effective Green, g () 388 388 38.8 68.2 682 68.2 682

Actuated g/C Ratio 032 032 0.32 057 057 057 057

Clearance Time () 7.0 7.0 7.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 432 512 502 214 1050 270 1030

v/s Ratio Prot 0.37 c0.41

v/s Ratio Perm c0.10 0.01 0.03 0.28 0.07

vic Ratio 030 0.03 0.08 050 0.65 012 0.73

Uniform Delay, d1 304 277 28.2 156 177 120 191

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.4 0.0 0.3 8.1 3.1 0.9 45

Delay (s) 308 277 28.5 237 207 129 236

Level of Service C C C C C B C

Approach Delay (s) 30.1 28.5 21.1 231

Approach LOS C C C C

Intersection Summary

HCM Average Control Delay 23.1 HCM Level of Service C

HCM Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 72.6% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build PM

8: Mayo St & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % Ts b Ts % Ts % Ts

Volume (vph) 32 4 251 48 7 11 273 764 8 6 637 31

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

Total Lost time (s) 5.6 5.6 5.6 5.6 4.6 53 53 53

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

Frt 100 085 100 0091 100 1.00 100 099

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1588 1770 1693 1770 1860 1770 1850

FIt Permitted 0.74  1.00 016  1.00 026  1.00 033 1.00

Satd. Flow (perm) 1383 1588 304 1693 491 1860 620 1850

Peak-hour factor, PHF 077 0v7 0v7 081 08 08 09 09 09 092 092 092

Adj. Flow (vph) 42 5 326 59 9 14 284 796 8 7 692 34

RTOR Reduction (vph) 0 273 0 0 12 0 0 0 0 0 1 0

Lane Group Flow (vph) 42 58 0 59 11 0 284 804 0 7 725 0

Turn Type Perm Perm pm-+pt Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 8 2 6

Actuated Green, G (s) 245 245 245 245 1146 114.6 99.3 993

Effective Green, g (s) 245 245 245 245 1146 1146 99.3 993

Actuated g/C Ratio 016 0.16 016 0.6 0.76  0.76 0.66  0.66

Clearance Time () 5.6 5.6 5.6 5.6 4.6 5.3 5.3 5.3

Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 3.0 3.0 3.0

Lane Grp Cap (vph) 226 259 50 277 466 1421 410 1225

v/s Ratio Prot 0.04 0.01 0.04 043 0.39

v/s Ratio Perm 0.03 c0.19 c0.42 0.01

vlc Ratio 019 022 118  0.04 0.61 057 002 059

Uniform Delay, d1 541 545 628 529 11.2 7.4 87 141

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.1 0.2 184.6 0.0 1.6 1.6 0.1 2.1

Delay (s) 543 547 2473 529 12.7 9.0 87 162

Level of Service D D F D B A A B

Approach Delay (s) 54.6 192.8 10.0 16.1

Approach LOS D F A B

Intersection Summary

HCM Average Control Delay 25.9 HCM Level of Service C

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.9

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 No Build PM

11: 1-85 SB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations b ul % 4 Ts

Volume (vph) 0 0 0 196 0 344 115 711 0 0 698 217

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

Total Lost time (S) 5.1 5.1 5.6 5.6 5.6

Lane Util. Factor 1.00 100 100 1.00 1.00

Frt 1.00 085 1.00 1.00 0.97

Flt Protected 0.95 100 095 1.00 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1803

Flt Permitted 0.95 100 010 1.00 1.00

Satd. Flow (perm) 1770 1583 188 1863 1803

Peak-hour factor, PHF 092 092 092 079 092 079 09 090 092 092 09 090

Adj. Flow (vph) 0 0 0 248 0 435 128 790 0 0 776 241

RTOR Reduction (vph) 0 0 0 0 0 230 0 0 0 0 7 0

Lane Group Flow (vph) 0 0 0 248 0 205 128 790 0 0 1010 0

Turn Type Prot custom  pm+pt

Protected Phases 4 5 2 6

Permitted Phases 4 2

Actuated Green, G (s) 22.9 229 1064 106.4 91.0

Effective Green, g (s) 22.9 229 1064 106.4 91.0

Actuated g/C Ratio 0.16 016 076 0.76 0.65

Clearance Time () 5.1 5.1 5.6 5.6 5.6

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 290 259 254 1416 1172

v/s Ratio Prot c0.14 0.04 c042 c0.56

v/s Ratio Perm 013 035

vic Ratio 0.86 079 050 056 0.86

Uniform Delay, d1 56.9 56.3 232 7.0 19.5

Progression Factor 1.00 1.00 1.89 0.64 1.00

Incremental Delay, d2 21.1 15.1 1.2 1.2 8.4

Delay (s) 78.0 714 450 5.6 27.9

Level of Service E E D A C

Approach Delay (s) 0.0 73.8 11.1 27.9

Approach LOS A E B C

Intersection Summary

HCM Average Control Delay 34.0 HCM Level of Service C

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.3

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build PM

14: 1-85 NB Ramps & Churton St 6/1/2015
A ey v ANt 2 M4

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

Lane Configurations % ul Ts % 4

Volume (vph) 88 0 77 0 0 0 0 741 158 185 712 0

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

Total Lost time (S) 4.8 4.8 5.7 5.1 5.7

Lane Util. Factor 1.00 1.00 1.00 100 1.00

Frt 1.00 0.85 0.98 100 1.00

Flt Protected 0.95 1.00 1.00 095 1.00

Satd. Flow (prot) 1770 1583 1819 1770 1863

FIt Permitted 0.95 1.00 1.00 018 1.00

Satd. Flow (perm) 1770 1583 1819 343 1863

Peak-hour factor, PHF 082 08 08 092 092 092 094 094 094 09 09 093

Adj. Flow (vph) 107 0 94 0 0 0 0 788 168 193 742 0

RTOR Reduction (vph) 0 0 86 0 0 0 0 4 0 0 0 0

Lane Group Flow (vph) 107 0 8 0 0 0 0 952 0 193 742 0

Turn Type Prot custom pm-+pt

Protected Phases 4 2 1 6

Permitted Phases 4 6

Actuated Green, G (s) 12.0 12.0 100.8 1175 1175

Effective Green, g (s) 12.0 12.0 100.8 1175 1175

Actuated g/C Ratio 0.09 0.09 0.72 084 084

Clearance Time () 4.8 4.8 5.7 5.1 5.7

Vehicle Extension (s) 1.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 152 136 1310 406 1564

v/s Ratio Prot c0.06 c0.52 0.04 ¢c0.40

v/s Ratio Perm 0.01 0.36

vlc Ratio 0.70 0.06 0.73 048 047

Uniform Delay, d1 62.3 58.8 115 12.3 3.0

Progression Factor 1.00 1.00 1.00 1.23 1.00

Incremental Delay, d2 11.4 0.1 3.6 0.2 0.5

Delay (s) 73.7 58.9 15.1 15.2 35

Level of Service E E B B A

Approach Delay (s) 66.8 0.0 15.1 5.9

Approach LOS E A B A

Intersection Summary

HCM Average Control Delay 15.9 HCM Level of Service B

HCM Volume to Capacity ratio 0.71

Actuated Cycle Length (s) 140.0 Sum of lost time (s) 16.2

Intersection Capacity Utilization 80.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 No Build PM

17: Cardinal Dr & Churton St 6/1/2015
2 T N I T

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations % ul % 4 Ts

Volume (vph) 78 18 19 829 734 71

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (S) 55 55 6.0 6.0 6.0

Lane Util. Factor 100 100 1.00 100 1.00

Frt 100 085 1.00 100 0.99

Flt Protected 095 1.00 095 100 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1841

Flt Permitted 095 100 029 100 1.00

Satd. Flow (perm) 1770 1583 532 1863 1841

Peak-hour factor, PHF 078 078 091 091 093 093

Adj. Flow (vph) 100 23 21 911 789 76

RTOR Reduction (vph) 0 21 0 0 2 0

Lane Group Flow (vph) 100 2 21 911 863 0

Turn Type Perm  Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 121 121 9.4 964 96.4

Effective Green, g (s) 121 121 964 964 964

Actuated g/C Ratio 010 010 080 080 0.80

Clearance Time () 55 55 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 178 160 427 1497 1479

v/s Ratio Prot c0.06 c0.49 047

v/s Ratio Perm 000 0.04

vic Ratio 056 0.01 005 061 058

Uniform Delay, d1 514 486 2.4 45 4.4

Progression Factor 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 4.0 0.0 0.2 1.8 17

Delay (s) 55.4  48.6 2.6 6.4 6.1

Level of Service E D A A A

Approach Delay (s) 54.2 6.3 6.1

Approach LOS D A A

Intersection Summary

HCM Average Control Delay 9.3 HCM Level of Service A

HCM Volume to Capacity ratio 0.60

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 11.5

Intersection Capacity Utilization 59.0% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build AM
3: US 70 & Churton St 7/8/2015

an Conﬂg ) .. . i" .. S -

Volume (vph) 96 207 543 199 324 768
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900
Total Lost time (s) 4.2 4.2 6.5 515 6.5
Lane Util. Factor 1.00  1.00 1.00 100  1.00
Frt 1.00 085 0.6 1.00  1.00
Flt Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1795 1770 1863
Fit Permitted 095 1.00 1.00 012  1.00
Satd. Flow (perm) 1770 1583 1795 226 1863
Peak-hour factor, PHF 089 089 081 081 09 090
Adj. Flow (vph) 108 233 670 246 360 853
RTOR Reduction (vph) 0 165 12 0 0 0
Lane Group Flow (vph) 108 68 904 0 360 853
Turn Type custom pm+pt

Protected Phases 4 2 1 6
Permitted Phases 41 6

Actuated Green, G (s) SN 309633 862 862
Effective Green, g (s) 91 309 633 862 86.2
Actuated g/C Ratio 002 029 060 081 081
Clearance Time (s) 42 6.5 5.3 8.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 152 461 1072 440 1515
v/s Ratio Prot ¢0.06 0.50 c0.14 046
v/s Ratio Perm 0.04 c0.53

v/c Ratio 071 015 084 082 056
Uniform Delay, d1 472 2718 173 26.1 3.4
Progression Factor 1.00 100 052 1.00  1.00
Incremental Delay, d2 14.5 0.1 5.8 1.3 15
Delay (s) 61.7 2718 148 373 49
Level of Service E C B D A
Approach Delay (s) 38.6 14.8 14.6

Approach LOS D B B

HCM verage Cntrl Delay

18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 9.5
Intersection Capacity Utilization 77.8% ICU Level of Service D
Analysis Period {min) 15
¢ Critical Lane Group
Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build AM

5: Orange Grove Rd & Churton St 7/8/2015
Ay v A b A S

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

Lane Configurations % b % b Y T % -

Volume (vph) 175 8 22 385 16 91 27 535 89 26 715 120

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 6.0 6.0 6.0 6.0

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

Fr 1.00 089 100 087 100 098 100 098

Flt Protected 095  1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot} 1770 1657 1770 1625 1770 1823 1770 1823

FIt Permitted 095 1.00 095 1.00 008 1.00 015  1.00

Satd. Flow (perm) 1770 1657 1770 1625 158 1823 271 1823

Peak-hour factor, PHF 080 08 08 075 075 075 09% 091 0% 091 091 091

Adj. Flow (vph) 219 10 28 513 21 121 30 588 98 29 786 132

RTOR Reduction (vph) 0 27 0 0 104 0 0 6 0 0 6 0

Lane Group Flow (vph) 219 11 0 513 38 0 30 680 0 29 912 0

Tumn Type Prot Prot Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 4]

Actuated Green, G (s) 238 4.2 346 150 472 472 472 472

Effective Green, g (s) 23.8 42 346 150 472 472 472 472

Actuated g/C Ratio 022 004 033 014 045 045 045 045

Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 397 66 578 230 70 812 121 812

v/s Ratio Prot 0.12  0.01 c0.29 ¢0.02 0.37 0.50

v/s Ratio Perm 0.19 0.1

v/c Ratio 055 017 089 017 043 0.84 024 112

Uniform Delay, d1 364 492 339 400 202 260 183 294

Progression Factor 1.00 1.00 1.00 1.00 106 106 088 085

Incremental Delay, d2 1.7 1.2 18.1 15 15.3 8.6 38 688

Delay (s) 380 504 520 415 366 362 199 938

Level of Service D D D D D D B F

Approach Delay (s) 39.9 497 36.2 91.5

Approach LOS D D D F

HCM Average Control Delay 60.3 HCM Level of Service E

HCM Volume to Capacity ratio 0.99

Actuated Cycle Length (s) 106.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 83.7% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

8: Mayo St & Churton St

2018 Build AM

71812015

Lane Configurations
Volume {vph) 20 0 315 9 0 4 261 681 2 23 1048 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 56 5.6 5.6 4.6 5.3 5.3 53
Lane Util. Factor 1.00 1.00 1.00  1.00 1.00  1.00 1.00 1.00
Frt 100 085 100 085 1.00  1.00 1.00 1.00
Fit Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1770 1583 1770 1862 1770 1862
FIt Permitted 075 1.00 033  1.00 006  1.00 035 1.00
Satd. Flow (perm) 1403 1583 611 1583 109 1862 657 1862
Peak-hour factor, PHF 077 077 077 054 054 054 082 082 082 091 091 091
Ad. Flow (vph) 26 0 409 17 0 7 318 830 2 25 1182 2
RTOR Reduction (vph) 0 233 0 0 6 0 0 0 0 0 0 0
Lane Group Flow (vph) 26 176 0 17 1 0 318 832 0 25 1154 0
Turn Type Perm Perm pmpt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 122 122 122 122 829 829 637 637
Effective Green, g (s) 122 122 122 122 829 829 63.7 637
Actuated g/C Ratio 012 0412 012 012 078 078 060  0.60
Clearance Time (s) 5.6 56 5.6 5.6 4.6 5.3 5.3 53
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 3.0 3.0 3.0
Lane Grp Cap (vph) 161 182 70 182 314 1456 395 1119
v/s Ratio Prot ¢0.11 0.00 c014 045 0.62
v/s Ratio Perm 0.02 0.03 ¢0.65 0.04
vic Ratio 016 097 024 000 101 057 006 1.03
Uniform Delay, d1 423 467 427 415 38.4 46 88 211
Progression Factor 1.00 100 100 1.00 114 094 050 0.68
Incremental Delay, d2 02 566 0.7 0.0 492 13 01 229
Delay (s) 425 1033 434 415 929 5.6 45 373
Level of Service D F D D F A A D
Approach Delay (s) 99.6 42.8 29.8 36.6

F D c D

Approach LOS

HCM Average Control Delay 87

HCM Level of Service D
HCM Volume to Capagity ratio 0.98
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 10.2
Intersection Capacity Utilization 102.2% ICU Level of Service G

Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report

Page 3



¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2018 Build AM
11: 1-85 SB Ramps & Churton St 718/2015
2 ey v AN A2 S
Movement _EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % if % 4 % if
Volume {vph) 0 0 0 118 0 244 53 728 0 0 1234 119
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 5.1 56 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00  1.00
Fri 1.00 085 100 1.00 100 085
Fit Protected 0.95 100 095 1.00 1.00  1.00
Satd. Flow {prot) 1770 1583 1770 1863 1863 1583
Flt Permitted 0.95 1.00 005 1.00 1.00  1.00
Satd. Flow (perm) 1770 1583 92 1863 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 08 08 092 092 09 09
Adj. Flow (vph) 0 0 0 128 0 265 62 856 0 0 1371 132
RTOR Reduction (vph) 0 0 0 0 0 243 0 0 0 0 0 26
Lane Group Flow (vph) 0 0 0 128 0 22 62 856 0 0 1371 106
Turn Type Prot custom pm+pt Perm
Protected Phases 4 5 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 8.7 87 86 866 754 754
Effective Green, g (s) 8.7 87 866 86.6 754 754
Actuated g/C Ratio 0.08 .08 082 082 0.71 0.71
Clearance Time (s) 5.1 5.1 58 56 5.6 5.6
Vehicle Extension (s) 30 30 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 145 130 164 1522 1325 1126
v/s Ratio Prot c0.07 0.02 ¢0.46 c0.74
v/s Ratio Perm 001 029 0.07
v/c Ratio 0.88 017 038 056 103 009
Uniform Delay, d1 48.1 453 445 3.3 15.3 47
Progression Factor 1.00 1.00 114 052 031 043
Incremental Delay, d2 42.0 0.6 0.5 05 18.7 0.0
Delay (s) 90.2 459 512 23 234 2.1
Level of Service F D D A c A
Approach Delay (s) 0.0 60.3 56 215
Approach LOS A E A C
Intersection Summary i y B i
HCM Average Control Delay 217 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build AM
14: 1-85 NB Ramps & Churton St 7/8/2015

S TR

- —

e

— el

gurtions Y — i S — -‘--3—

Lane Con

Volume {vph) 173 0 135 0 0 0 0 620 295 344 1017 0
Ideal Flow (vphpl) 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 48 4.8 5.7 51 5.7

Lane Util. Factor 1.00 1.00 1.00 1.00  1.00

Frt 1.00 0.85 0.96 1.00  1.00

Flt Protected 0.95 1.00 1.00 095 1.00

Satd. Flow (prot) 1770 1583 1782 1770 1863

Flt Permitted 0.95 1.00 1.00 007 1.00

Satd. Flow (perm) 1770 1583 1782 123 1863
Peak-hour factor, PHF 076 076 076 092 092 092 095 095 095 093 093 093
Adj. Flow (vph) 228 0 178 0 0 0 0 653 31 370 1094 0
RTOR Reduction (vph) 0 0 144 0 0 0 0 16 0 0 0 0
Lane Group Fiow (vph) 228 0 34 0 0 0 0 048 0 370 1094 0
Turn Type Prot custom pm+pt

Protected Phases 4 2 1 6
Permitted Phases 4 6

Actuated Green, G (s) 14.4 14.4 S57.7 817 811

Effective Green, g (s) 14.4 14.4 57.7 817 811
Actuated g/C Ratio 0.14 0.14 0.54 077 077
Clearance Time (s) 48 48 5.7 5.1 57

Vehicle Extension (s) 1.0 1.0 3.0 1.0 3.0

Lane Grp Cap (vph) 240 215 970 379 1425

v/s Ratio Prot c0.13 0.53 c0.17 059

v/s Ratio Perm 0.02 ¢0.59

vic Ratio 0.95 0.16 098 098 077

Uniform Delay, d1 454 404 235 36.3 71
Progression Factor 1.00 1.00 0.91 068 011
Incremental Delay, d2 434 0.1 20.6 9.0 04

Delay (s) 88.8 40.6 420 33.7 1.1

Level of Service F D D C A
Approach Delay (s) 67.7 0.0 420 94

Approach LOS E A D A

I re Contrl Delay 28.8 HCM Level of Service C

HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 9.9
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build AM

17: Cardinal Dr & Churton St 7/8/2015
NN

Movement ~ ~ EBL EBR NBL NBT SBT SBR P

Lane Configurations % i % 4 T

Volume (vph) 105 3 18 853 1040 89

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Total Lost time (s) 55 55 8.0 6.0 6.0

Lane Util. Factor 100 100 100 100 1.00

Frt 100 08 100 100 099

Flt Protected 095 100 09 100 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1843

Flt Permitted 095 100 012 100 100

Satd. Flow (perm) 1770 1583 231 1863 1843

Peak-hour factor, PHF 084 084 093 093 093 093

Adj. Flow (vph) 125 39 19 97 1118 96

RTOR Reduction (vph) 0 35 0 0 3 0

Lane Group Flow (vph) 125 4 19 917 1211 0

Turn Type Perm  Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 113 113 832 832 832

Effective Green, g (s) 113 113 832 832 832

Actuated g/C Ratic 011 011 078 078 078

Clearance Time {(s) 55 55 6.0 6.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 30 3.0

Lane Grp Cap (vph) 189 169 181 1462 1447

v/s Ratio Prot c0.07 049 ¢0.66

v/s Ratio Perm 0.00 0.08

vic Ratio 066 002 010 063 084

Uniform Delay, d1 455 424 2.7 4.8 71

Progression Factor 100 100 100 100 061

Incremental Delay, d2 8.4 0.1 1.2 20 4.0

Delay (s) 539 425 3.8 6.9 84

Level of Service D D A A A

Approach Delay (s) 51.2 6.8 8.4

Approach LOS D A A

HCM Average Control Delay 10.8 HCM Level of Service B

HCM Volume to Capagity ratio 0.82

Actuated Cycle Length (s) 106.0 Sum of lost time (s) 1.5

Intersection Capacity Utilization 75.5% {CU Level of Service D

Analysis Period {min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build PM

3: US 70 & Churton St

7182015

Lane Con

Volume (vph) 152 263 637 153 213 663
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 42 42 6.5 5.3 6.5
Lane Util. Factor 1.00 100 100 1.00  1.00
Frt 100 085 097 1.00 1.00
Fit Protected 085 100 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1814 1770 1863
Fit Permitted 095 1.00 1.00 020 1.00
Satd. Flow (perm) 1770 1583 1814 377 1863
Peak-hour factor, PHF 081 081 099 099 095 095
Adj. Flow (vph) 188 325 643 155 224 698
RTOR Reduction (vph) 0 169 10 0 0 0
Lane Group Flow (vph) 188 156 788 0 224 698
Turn Type custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 119 2565 438 586 574
Effective Green, g (s) 1.8 202 438 586 574
Actuated g/C Ratio 015 025 055 073 072
Clearance Time (s) 4.2 6.5 5.3 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 400 993 421 1337
v/s Ratio Prot c0.11 c0.43 006 ¢0.37
v/s Ratio Perm 0.10 0.33
vic Ratio 071 038 079 053 052
Uniform Delay, d1 324 248 145 17.8 5.1
Progression Factor 100 1.00 060 100 1.00
Incremental Delay, d2 8.9 0.6 54 1.3 15
Delay (s) 413 254 141 191 6.6
Level of Service D C B B A
Approach Delay (s) 3.3 14.1 9.6
A

Approach LOS C B

HCM Average Control Delay 162

HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 80.0
Intersection Capacity Utilization 76.4%
Analysis Period (min) 15

¢ Critical Lane Group

HCM Level of Service ' B

Sum of lost time (s) 10.7
ICU Level of Service D

Baseline

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis
5: Orange Grove Rd & Churton St

2018 Build PM

718/2015

L=y M N O 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % + Y T % 4 ol % -
Volume (vph) 88 35 33 285 19 73 103 619 565 142 560 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900  190C
Total Lost time (s) 7.0 70 7.0 7.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 100 100 100 100 1.00
Frt 1.00 093 100 088 100 100 08 100 097
Flt Protected 095 1.00 0.95 1.00 095 100 100 09 1.00
Satd. Flow (prot) 1770 1726 1770 1641 1770 1863 1583 1770 1812
FlIt Permitted 067 1.00 0.70  1.00 012 100 100 022 1.00
Satd. Flow (perm) 1255 1726 1306 1641 232 1863 1583 410 1812
Peak-hour factor, PHF ¢ve 079 079 071 071 071 09 09 09 09 090 0.0
Adj. Flow (vph) 111 44 42 401 27 103 107 645 589 158 622 137
RTOR Reduction (vph}) 0 26 0 0 65 0 0 0 314 0 11 0
Lane Group Flow (vph) 111 60 0 401 65 0 107 645 275 158 748 0
Turn Type Perm Perm Perm Perm  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 296 296 206 296 374 374 374 374 374
Effective Green, g {s) 296 296 206 296 374 374 374 374 374
Actuated g/C Ratio 037 037 037 037 047 047 047 047 047
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0
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) 464 639 483 607 108 871 740 192 847
v/s Ratio Prot 0.03 0.04 0.35 0.41
v/s Ratio Perm 0.09 ¢0.31 ¢0.46 017 039
v/c Ratio 024 009 083  0.11 099 074 037 082 088
Uniform Delay, d1 174 164 229 165 211 173 137 184 193
Progression Factor 100 1.00 1.00 100 079 082 069 092 09
Incremental Delay, d2 0.3 0.1 15.2 04 494 21 05 2717 114
Delay (s) 177 165 38.1 16.9 660 162 100 447 297
Level of Service B B D B E B B D C
Approach Delay (s) 17.2 329 175 323
Approach LOS B C B C
Intersection Summary Tl s 5 vu w S e i » =
HCM Average Control Delay 24.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 83.6% {CU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
8: Mayo St & Churton St

2018 Build PM

71812015

Movement ~  EBL _EBI WBL  WBT NBL NBT SBL _ SBT  SBF
Lane Configurations 1 b b s % P % -
Volume (vph) 32 4 251 48 7 1 273 1295 8 6 907 31
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 5.6 56 4.6 5.3 5.3 53
Lane Utit. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00 1.00
Frt 100 085 100 091 1.00 1.00 100 099
Fit Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1588 1770 1693 1770 1861 1770 1853
Fit Permitted 074  1.00 047  1.00 008 1.00 0.09 1.00
Satd. Flow (perm) 1383 1588 877 1693 145 1861 162 1853
Peak-hour factor, PHF 077 077 077 081 081 081 09 09 09% 092 092 092
Adj. Flow (vph) 42 5 326 59 9 14 284 1349 8 7 986 34
RTOR Reduction (vph) 0 251 0 0 13 0 0 0 0 0 2 0
Lane Group Flow (vph) 42 80 0 59 10 0 284 1357 0 7 1018 0
Turn Type Perm Perm pm+pt Perm
Protected Phases 4 8 5 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 85 8.5 85 85 613 606 461 461
Effective Green, g (s) 85 8.5 8.5 8.5 61.3 60.6 461 461
Actuated g/C Ratio 011 011 011 011 077 076 058 0.8
Clearance Time (s) 5.6 5.6 5.6 5.6 46 5.3 53 53
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 3.0 3.0 3.0
Lane Grp Cap (vph) 147 169 93 180 312 1410 93 1068
v/s Ratio Prot 0.05 0.01 011  ¢0.73 0.55
v/s Ratio Perm 0.03 ¢0.07 0.58 0.04
v/c Ratio 025 047 063 0.06 091 096 008 09
Uniform Delay, d1 330 336 343 322 27.7 8.7 75 1589
Progression Factor 100 1.00 100 1.00 096 096 090 079
Incremental Delay, d2 04 0.8 9.9 0.0 4.0 25 09 124
Delay (s) 333 344 442 322 307 109 7.7 249
Level of Service C C D C C B A c
Approach Delay (s) 34.3 40.8 14.3 248

c D B ”

Approach LOS

HCM Average Conrol Delay

20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 116.7% ICU Level of Service H
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build PM
11: -85 SB Ramps & Churton St 7/8/2015
A Ny v ANt A DS <
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT _ SBR
Lane Configurations % i Y 4 4 i
Volume (vph) 0 0 0 196 0 477 115 1109 0 0 934 251
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 51 5.1 5.6 5.6 5.6 5.6
Lane Util. Factor 1.00 1.00 100 1.00 1.00 1.00
Frt 1.00 085 100 1.00 100 085
Flt Protected 0.95 100 095 1.00 1.00  1.00
Satd. Flow (prot) 1770 1583 1770 1863 1863 1583
Flt Permitted 0.95 1.00 009 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 170 1863 1863 1583
Peak-hour factor, PHF 092 092 092 079 092 079 09 09 092 092 09 090
Adj. Flow (vph) 0 0 0 248 0 604 128 1232 0 0 1038 279
RTOR Reduction (vph) 0 0 0 0 0 57 0 0 0 0 0 94
Lane Group Flow {vph) 0 0 0 248 0 547 128 1232 0 0 1038 185
Turn Type Prot custom  pm+pt Perm
Protected Phases 4 5 2 6
Permitted Phases 4 2 6
Actuated Green, G (s) 19.9 19.9 494 494 382 382
Effective Green, g (s) 19.9 199 494 494 382 382
Actuated g/C Ratio 0.25 025 062 062 048 048
Clearance Time (s) 5.1 5.1 5.6 5.8 5.6 5.6
Vehicle Extension (s) 30 3.0 3.0 3.0 30 3.0
Lane Grp Cap (vph) 440 394 217 1150 890 756
vis Ratio Prot 0.14 0.04 ¢0.66 ¢0.56
v/s Ratio Perm ¢0.35 032 0.12
vic Ratio 0.56 139 059 107 117 025
Uniform Delay, d1 26.3 30.1 322 153 209 124
Progression Factor 1.00 100 054 034 055 023
Incremental Delay, d2 1.7 189.7 04 344 80.5 0.3
Delay (s) 279 2197 178 392 92.0 3.2
Level of Service c F B D F A
Approach Delay (s) 0.0 163.9 37.2 73.2
Approach LOS A F D E
Intersection Summary Coe :
HCM Average Control Delay 81.2 HCM Level of Service F
HCM Volume to Capagcity ratio 117
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
14: 1-85 NB Ramps & Churton St

2018 Build PM

7/8/2015

!

Lane Configurations
Volume (vph) 154 0 77 0 0 0 0 1073 158 252 881 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 48 4.8 5.7 5.1 5.7
Lane Util. Factor 1.00 1.00 1.00 1.00  1.00
Frt 1.00 0.85 0.98 100 1.00
Fit Protected 0.95 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1830 1770 1863
Fit Permitted 0.95 1.00 1.00 0.07  1.00
Satd. Flow (perm) 1770 1583 1830 136 1863
Peak-hour factor, PHF 082 082 08 092 092 092 094 094 094 09 09 093
Adj. Flow {vph) 188 0 94 0 0 0 0 114 168 262 918 0
RTOR Reduction (vph) 0 0 84 0 0 0 0 7 0 0 0 0
Lane Group Flow (vph) 188 0 10 0 0 0 0 1302 0 262 918 0
Turn Type Prot custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 8.2 8.2 49.2 619 613
Effective Green, g (s) 8.2 8.2 49.2 618 613
Actuated g/C Ratio 0.10 0.10 0.62 077 077
Clearance Time (s) 48 48 5.7 5.1 57
Vehicle Extension (s) 1.0 1.0 3.0 1.0 3.0
Lane Grp Cap (vph) 181 162 1125 248 1428
v/s Ratio Prot c0.11 c0.71 c0.09 049
v/s Ratio Perm 0.01 0.73
v/c Ratio 1.04 0.06 1.16 106 064
Uniform Delay, d1 35.9 324 15.4 32.6 43
Progression Factor 1.00 1.00 0.75 066 0.26
Incremental Delay, 02 7.4 0.1 76.8 344 0.2
Delay (s) 113.3 32.5 88.4 56.0 1.3
Level of Service F C F E A
Approach Delay (s) 86.4 0.0 88.4 135

F A F B

Approach LOS

HCM Average Control Delay HCM Level of Service E

56.3
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.5
Intersection Capacity Utilization 101.6% ICU Level of Service G

Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build PM

17 Cardinal Dr & Churton St 7/8/2015
2 T N B TR

Movement EBL EBR NBL _NBT  SBT _SBR e

Lane Configurations N if b1 4 .

Volume (vph) 78 18 19 1161 903 71

Ideal Flow (vphpt) 1900 1900 1900 1900 1800 1900

Total Lost time (s) 55 55 6.0 6.0 8.0

Lane Util. Factor 100 100 100 100 1.00

Frt 100 085 100 100 099

Flt Protected 095 100 09 100 1.00

Satd. Flow (prot) 1770 1583 1770 1863 1844

FIt Permitted 095 100 020 100 1.00

Satd. Flow (perm) 1770 1583 379 1863 1844

Peak-hour factor, PHF 078 078 091 091 093 093

Adj. Flow (vph) 100 23 21 1276 a71 76

RTOR Reduction (vph) 0 21 0 0 3 0

Lane Group Flow {vph) 100 2 21 1276 1044 0

Turn Type Perm  Perm

Protected Phases 4 2 6

Permitted Phases 4 2

Actuated Green, G (s) 6.0 60 625 625 625

Effective Green, g (s) 6.0 60 625 625 625

Actuated g/C Ratio 008 008 078 078 (078

Clearance Time (s) 55 55 6.0 8.0 6.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 133 119 296 1455 1441

vis Ratio Prot c0.06 c069 057

vfs Ratio Perm 0.00 006

vic Ratio 075 001 007 08 072

Uniform Delay, d1 36.3 343 2.0 6.1 44

Progression Factor 100 100 100 100 079

Incremental Delay, d2 21.0 0.0 0.5 7.7 2.6

Delay (s) 573 343 25 138 6.1

Level of Service E C A B A

Approach Delay (s) 53.0 13.6 6.1

Approach LOS D B A

Intersection Summary - -

HCM Average Control Delay 12.4 HCM Level of Service B

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 1.5

Intersection Capacity Utilization 76.5% ICU Level of Service D

Analysis Period {min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2018 Build AM with Connection

3: US 70 & Churton St 71812015
v &0 !
Lane Configurations % o S ] 4
Volume (vph) 44 207 543 143 324 768
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900
Total Lost time (s) 42 42 6.5 5.3 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00  1.00
Frt 100 085 097 1.00  1.00
Fit Protected 095 1.00 1.00 095 1.00
Satd. Flow (prof) 1770 1583 1810 1770 1863
Flit Permitted 095 1.00 1.00 017  1.00
Satd. Flow (perm) 1770 1583 1810 326 1863
Peak-hour factor, PHF 08 089 08 081 090 090
Adj. Flow (vph) 49 233 670 177 360 853
RTOR Reduction {(vph) 0 169 8 0 0 0
Lane Group Flow (vph) 49 64 839 0 360 853
Turn Type custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 79 290 652 874 874
Effective Green, g (s) 79 290 652 874 874
Actuated g/C Ratio 007 027 062 082 082
Clearance Time (s) 42 6.5 5.3 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 433 1113 499 1536
v/s Ratio Prot ¢0.03 c0.46 c012 046
v/s Ratio Perm 0.04 0.48
v/c Ratio 037 015 075 072 056
Uniform Delay, d1 467 291 14.6 16.4 3.0
Progression Factor 100 100 051 1.00 1.00
Incremental Delay, d2 1.8 0.2 3.2 5.1 1.5
Delay (s) 484 293 107 215 45
Level of Service D C B c A
Approach Delay (s) 326 10.7 9.5
Approach LOS C B A
HCM Average Control Delay 127 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 106.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2018 Build AM with Connection

5: Orange Grove Rd & Churton St 71812015
Ay v ANt ALY

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % B % T % 1 N P
Volume (vph) 153 30 22 423 22 57 27 535 89 17 677 114
Ideal Flow (vphpl) 1600 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 7.0 7.0 7.0 7.0 6.0 8.0 6.0 6.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00  1.00 1.00  1.00
Frt 1.00 094 100 089 100 098 100 098
Flt Protected 095 1.00 095 1.00 095 1.00 095  1.00
Satd. Flow (prot) 1770 1744 1770 1661 1770 1823 1770 1823
Flt Permitted 095 1.00 095 1.00 0.09 1.00 013  1.00
Satd. Flow (perm) 1770 1744 1770 1661 163 1823 238 1823
Peak-hour factor, PHF 080 080 080 075 075 075 091 091 091 091 091 091
Adj. Flow (vph) 191 38 28 564 29 76 30 588 98 19 744 125
RTOR Reduction (vph) 0 26 0 0 62 0 0 6 0 0 6 0
Lane Group Flow (vph) 191 40 0 564 43 0 30 680 0 19 863 0
Turn Type Prot Prot Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 214 5.6 348 190 456 456 456 456
Effective Green, g (s) 214 5.6 348 190 456 4586 456 456
Actuated g/C Ratio 020 005 033 018 043 043 043 043
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0
Vehicle Extension {s) 3.0 3.0 3.0 3.0 3.0 30 3.0 3.0
Lane Grp Cap (vph) 357 92 581 208 70 784 102 784
vis Ratio Prot 0.11  c0.02 c0.32 003 0.37 ¢0.47
v/s Ratio Perm 0.18 0.08
vic Ratio 054 044 097 014 043 087 019 110
Uniform Delay, d1 37.8 487 35.1 36.6 211 275 18.7 30.2
Progression Factor 100 1.00 1.00 1.00 106  1.07 1.21 1.02
Incremental Delay, d2 1.5 3.3 30.8 1.0 15.3 10.7 34 613
Delay (s) 394 520 659 37.6 376 400 260 922
Level of Service D D E D D D C F
Approach Delay (s) 426 615 39.9 90.8

D D F

Approach LOS
ersection Summary

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)
¢ Critical Lane Group

63.7
1.01
106.0
83.5%
15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis 2018 Build AM with Connection

19: US 70 & Orange Grove Street 71912015
— v TN /7

Lane Configurations 4 if % 4 w

Volume (veh/h) 467 0 52 251 0 56

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 508 0 57 273 0 61

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn fiare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 508 893 508
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 508 893 508
tC, single (s) 4.1 64 6.2
tC, 2 stage (s)

tF (s) 22 35 5
p0 queue free % 95 100 89

cM capacity (veh/h) 1057 295 565

D
L

57 273 61

olume Total

o |
o
oo

Vi

Volume Left 0 57 0 0
Volume Right 0 0 0 0 61
¢SH 1700 1700 1057 1700 565
Volume to Capacity 030 000 005 016 011
Queue Length 95th (ft) 0 0 4 0 9
Control Delay (s) 0.0 0.0 8.6 00 121
Lane LOS A B
Approach Delay (s) 0.0 k5 121

Approach LOS B

Average Delay 1.4

Intersection Capacity Utilization 41.4% ICU Level of Service A
Analysis Period (min) 15
Baseline Synchro 7 - Report

Page 1



\wh Conneckon
HCM Signalized Intersection Capacity Analysis 2018 Build PM
3: US 70 & Churton St 7/8/2015

Lane Configurations % if ) % 4
Volume (vph) 76 263 637 122 213 663
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 4.2 6.5 5.3 6.5
Lane Util. Factor 1.00 100 1.00 1.00 1.00
Frt 100 085 098 100 1.00
Fit Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1822 1770 1863
Fit Permitted 095 1.00 1.00 025 1.00
Satd. Flow (perm) 1770 1583 1822 459 1863
Peak-hour factor, PHF 081 081 099 099 095 095
Adj. Flow (vph) 94 325 643 123 224 698
RTOR Reduction (vph) 0 189 8 0 0 0
Lane Group Flow {vph) 94 136 758 0 224 698
Turn Type custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 92 227 466 613 601
Effective Green, g (s) 92 174 466 61.3 601
Actuated g/C Ratio 011 022 058 0.77 075
Clearance Time (s) 42 6.5 53 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 204 344 1081 486 1400
v/s Ratio Prot c0.05 c0.42 005 ¢0.37
v/s Ratio Perm 0.09 0.31

v/c Ratio 046 040 OT1 046 050
Uniform Delay, d1 331 268 119 12.6 4.0
Progression Factor 100 100 043 100 1.00
Incremental Delay, d2 1.6 0.8 34 07 1.3
Delay (s) 347 276 83 13.2 5.2
Level of Service C C A B A
Approach Delay (s) 29.2 83 7.2
Approach LOS C A A
HCM Average Control Delay 12.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 80.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 71.8% ICU Level of Service Cc
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis

5: Orange Grove Rd & Churton St

2018 Build PM
7/8/2015

Ay v AN ML S
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR  SBL SBT  SBR
Lane Configurations % B % + Y 4 if % T
Volume (vph) 80 43 33 326 28 50 103 619 565 69 519 114
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 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00 1.00 100 100 100 100 1.00
Frt 100 093 100 090 100 100 08 100 097
Flt Protected 095 1.00 095 1.00 095 100 100 095 100
Satd. Flow (prot) 1770 1741 1770 1683 1770 1863 1583 1770 1812
FIt Permitted 0690  1.00 069 1.00 043 100 100 018 1.00
Satd. Flow (perm) 1279 1741 1294 1683 236 1863 1583 337 1812
Peak-hour factor, PHF 079 079 079 071 0.71 0.71 09 09 096 090 090 0.0
Adj. Flow (vph) 101 54 42 459 39 70 107 645 589 77 577 127
RTOR Reduction {vph) 0 25 0 0 41 0 0 0 336 0 10 0
Lane Group Flow {vph) 101 71 0 459 68 0 107 645 253 77 694 0
Turn Type Perm Perm Perm Perm  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 327 327 327 327 343 343 343 343 343
Effective Green, g (s) 327 327 327 327 343 343 343 343 343
Actuated g/C Ratio 0.41 0.41 0.41 0.41 043 043 043 043 043
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0
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) 523 712 529 688 101 799 679 144 777
v/s Ratio Prot 0.04 0.04 0.35 0.38
v/s Ratio Perm 0.08 ¢0.35 c0.45 016 023
v/c Ratio 019 010 087 010 1.06 081 037 053 089
Uniform Delay, d1 152 146 217 148 229 200 155 169 211
Progression Factor 1.00 100 1.00 1.00 083 08 078 083 097
Incremental Delay, d2 0.2 0.1 17.3 0.3 70.0 32 0.6 12.1 134
Delay (s) 154 1486 390 149 889 203 127 271 339
Level of Service B B D B F C B C C
Approach Delay (s) 15.0 343 224 333
Approach LOS B C C C
Intersection Summary
HCM Average Control Delay 27.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 83.1% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis 2018 Build PM
19: US 70 & Orange Grove Street 7/8/2015

- N TN 7

Lane

Configurations
Volume (veh/h) 335 0 76 338 0 K
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 364 0 83 367 0 34
Pedestrians
Lane Width (it)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 897 364
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 364 897 364
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)
tF (s) 22 3.5 33
p0 queue free % 93 100 95
cM capacity (veh/h) 1194 289 681
Volume Tota 364 0 83 367 34
Volume Left 0 0 83 0 0
Volume Right 0 0 0 0 34
cSH 1700 1700 1194 1700 681
Volume to Capacity 021 000 007 022 005
Queue Length 95th (ft) 0 0 6 0 4
Control Delay (s) 0.0 0.0 8.2 00 106
Lane LOS A B
Approach Delay (s) 0.0 15 10.6
Approach LOS B
Average Delay 1.2
Intersection Capacity Utilization 35.2% ICU Level of Service A
Analysis Period (min) 15
Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

3: US 70 & Churton St

2022 Build AM
719/2015

Lane Configurations

Volume (vph) 101 215 576 214 337 802
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 42 6.5 5.3 6.5
Lane Util. Factor 1.00 1.00 1.00 1.00  1.00
Frt 100 085 096 1.00 1.00
Flt Protected 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1795 1770 1863
Flt Permitted 095 1.00 1.00 009 1.00
Satd. Flow (perm) 1770 1583 1795 159 1863
Peak-hour factor, PHF 083 089 081 0.81 0.90 090
Ad). Flow (vph) 113 242 711 264 374 891
RTOR Reduction (vph) 0 159 1 0 0 0
Lane Group Flow {vph) 113 83 964 0 374 891
Turn Type custom pm-+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 99 349 693 954 954
Effective Green, g (s) 99 349 693 954 954
Actuated g/C Ratio 009 030 060 082 082
Clearance Time (s) 42 6.5 5.3 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 151 476 1072 420 1532
vis Ratio Prot c0.06 0.54 c0.16 048
v/s Ratio Perm 0.05 ¢0.57

vic Ratio 075 017 090 089 058
Uniform Delay, d1 518 289 203 35.3 35
Progression Fagtor 100 100 045 100 1.00
Incremental Delay, d2 18.2 0.2 94 20.3 1.6
Delay (s) 700 301 184 55.6 5.1
Level of Service E C B E A
Approach Delay (s) 42.8 18.4 20.1
Approach LOS D B c
HCM Average Control Delay 22.6 HCM Level of Service
HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 116.0 Sum of lost time (s)
Intersection Capacity Utilization 81.2% ICU Level of Service
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build AM

5: Orange Grove Rd & Churton St 7/9/2015
N Y,

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

Lane Configurations % P % P % P % T

Volume (vph) 182 9 23 248 20 71 28 566 52 25 715 120

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 8.0 6.0 6.0 6.0

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

Frt 100 089 1.00 088 1.00 099 100 098

Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1660 1770 1645 1770 1839 1770 1823

Fit Permitted 095 1.00 095 1.00 007 1.00 021  1.00

Satd. Flow {perm) 1770 1660 1770 1645 125 1839 398 1823

Peak-hour factor, PHF 080 080 08 075 075 075 091 091 091 091 091 09

Adj. Flow (vph) 228 11 29 331 27 95 31 622 57 27 786 132

RTOR Reduction {vph) 0 28 0 0 83 0 0 3 0 0 6 0

Lane Group Flow (vph) 228 12 0 331 39 0 31 676 0 27 912 0

Turn Type Prot Prot Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6

Actuated Green, G (s) 21.8 4.2 323 147 595 595 595 595

Effective Green, g (s) 218 4.2 323 147 595 595 595 595

Actuated g/C Ratio 019 0.04 028 013 051 051 051 051

Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 333 60 493 208 64 943 204 935

v/s Ratio Prot 013  0.01 c0.19 ¢0.02 0.37 c0.50

v/s Ratio Perm 0.25 0.07

v/c Ratio 068 020 067 019 048 072 013 098

Uniform Delay, d1 439 543 371 453 183 218 148 275

Progression Factor 100 1.00 1.00 1.00 057 056 088 084

Incremental Delay, d2 57 1.7 7.1 20 19.3 37 1.1 21.2

Delay (s) 496 559 443 473 298 159 140 442

Level of Service D E D D c B B D

Approach Delay (s) 50.6 451 16.5 433

Approach LOS D D B D

Intersection Summary ~ 5

HCM Average Control Delay 36.5 HCM Level of Service D

HCM Volume to Capacity ratio 0.85

Actuated Cycle Length (s) 116.0 Sum of iost time (s) 20.0

Intersection Capacity Utilization 76.2% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
8: Mayo St & Churton St

2022 Build AM

7192015

Ay A A “ t ~ > l v

/ : EBT EBR ~ WBT WEBR L NBT NBR SBL SBT
Lane Configurations 4 if ‘i ‘F; ‘i 4 o 'i S
Volume {vph) 20 0 328 252 0 46 271 669 66 23 938 2
ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 56 4.0 40 5.6 4.6 53 4.0 53 53
Lane Util. Factor 1.00 100 1.00 1.00 .00 100 100 100 1.00
Frt 100 085 100 085 100 100 08 100 1.00

Flt Protected 095 100 095 1.00 095 100 100 095 1.00

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

Fit Permitted 095 100 095 1.00 007 100 100 016 1.00

Satd. Flow {(perm) 1774 1583 1770 1583 122 1863 1583 304 1862
Peak-hour factor, PHF 077 077 077 054 054 054 082 082 082 091 091 091
Adj. Flow (vph) 26 0 426 467 0 85 330 816 80 25 1031 2
RTOR Reduction (vph) 0 0 0 0 61 0 0 0 0 0 0 0
Lane Group Flow {vph) 0 26 426 467 24 0 330 816 80 25 1033 0
Turn Type Perm Free Prot pm+pt Free  Perm

Protected Phases 4 3 8 5 2 6
Permitted Phases 4 Free 2 Free 6
Actuated Green, G (s) 42 1160 240 322 736 729 1160 559 559
Effective Green, g (s) 42 1160 240 322 736 729 1160 559 559
Actuated g/C Ratio 004 100 021 028 063 063 100 048 048
Clearance Time (s) 5.6 4.0 5.6 46 5.3 5.3 53
Vehicle Extension (s) 1.0 3.0 1.0 1.0 3.0 3.0 3.0

Lane Grp Cap (vph) 64 1583 366 439 254 1171 1583 146 897
v/s Ratio Prot c0.26  0.01 c0.14 044 0.55
v/s Ratio Perm 0.01 ¢0.27 ¢0.69 0.05 0.08
v/c Ratio 041 027 128 0.05 130 070 005 017 115

Uniform Delay, d1 547 00 460 307 479 142 00 170 301
Progression Factor 100 1.00 100 1.00 076 046 100 063 077
Incremental Delay, d2 15 04 1438 0.0 158.1 3.1 0.1 14 756

Delay (s) 56.2 04 1898 307 194.7 9.7 01 121 988

Level of Service E A F C F A A B F
Approach Delay (s) 36 165.3 58.9 06.8

A F E F

Approach LOS

HCM Level of Service F

HCM Averag Contrl Dely

81.3
HCM Volume to Capacity ratio 1.17
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 8.6
Intersection Capacity Utilization 98.0% ICU Level of Service &
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build AM
11: 1-85 SB Ramps & Churton St 7/9/2015
S TR 20 i S N . S S 4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % o b1 4 4 'l
Volume (vph) 0 0 0 123 0 260 55 776 0 0 1361 135
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 190C 1900 1900 1900
Total Lost time {s) 5.1 40 56 5.6 5.6 4.0
Lane Util. Factor 1.00 1.00 100 1.00 1.00  1.00
Frt 1.00 08 100 100 100 085
Fit Protected 0.95 1.00 0985 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 1863 1863 1583
Fit Permitted 0.95 100 004 1.00 1.00  1.00
Satd. Flow (perm) 1770 1583 81 1863 1863 1583
Peak-hour factor, PHF 092 092 092 092 092 092 08 08 092 092 090 090
Adj. Flow (vph) 0 0 0 134 0 283 65 913 0 0 1512 150
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 134 0 283 65 913 0 0 1512 150
Tumn Type Prot Free pm+pt Free
Protected Phases 4 5 2 6
Permitted Phases Free 2 Free
Actuated Green, G (s) 79 1160 974 974 862 116.0
Effective Green, g (s) 7.9 1160 974 974 86.2 116.0
Actuated g/C Ratio 0.07 100 084 084 074  1.00
Clearance Time (s) 51 56 5.6 5.6
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 121 1583 150 1564 1384 1583
v/s Ratio Prot ¢0.08 0.02 ¢0.49 c0.81
v/s Ratio Perm 018 034 0.09
vic Ratio 1.11 018 043 058 1.09  0.09
Uniform Delay, d1 54.0 00 36.0 29 14.9 0.0
Progression Factor 1.00 1.00 219 008 042 1.00
Incremental Delay, d2 113.6 0.2 0.5 04 45.8 0.0
Delay (s) 167.7 02 793 0.6 52.0 0.0
Level of Service F A E A D A
Approach Delay (s) 0.0 54.0 59 47.3
Approach LOS A D A D
T ST
HCM Average Control Delay 35.0 HCM Level of Service c
HCM Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 16.3
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build AM

14. -85 NB Ramps & Churton St 7/9/2015
N c N b AN Y
;. "BL EBT EBR W8 L NBT NBR SBL SBT SBF
ane Configurations % ol ' % 4
Volume (vph) 182 0 140 0 0 0 0 660 307 380 1114 0
Ideal Flow (vphpl) 1900 1900 ~ 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 48 4.8 57 5.1 57
Lane Util. Factor 1.00 1.00 1.00 1.00  1.00
Frt 1.00 0.85 0.96 100 1.00
Fit Protected 0.95 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1783 1770 1863
Flt Permitted 0.95 1.00 1.00 0.06 1.00
Satd. Flow {(perm) 1770 1583 1783 108 1863
Peak-hour factor, PHF 076 076 076 092 092 092 09 095 09 093 093 093
Adj. Flow (vph) 239 0 184 0 0 0 0 695 323 409 1198 0
RTOR Reduction (vph) 0 0 124 0 0 0 0 15 0 0 0 0
Lane Group Flow {vph) 239 0 60 0 0 0 0 1003 0 409 1198 0
Tum Type Prot custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 154 154 63.1 90.7 901
Effective Green, g (s) 154 15.4 63.1 907  90.
Actuated ¢g/C Ratio 0.13 0.13 0.54 078 078
Clearance Time (s) 48 48 5.7 5.1 57
Vehicle Extension (s} 1.0 1.0 3.0 1.0 30
Lane Grp Cap (vph) 235 210 970 398 1447
v/s Ratio Prot c0.14 0.56 c019 0064
v/s Ratio Perm 0.04 ¢0.61
v/c Ratio 1.02 029 1.03 103 083
Uniform Delay, d1 50.3 45.3 264 43.0 8.1
Progression Factor 1.00 1.00 0.92 077 0.26
Incremental Delay, d2 63.2 0.3 34.4 21.3 05
Delay (s) 113.5 45.6 58.8 54.5 26
Level of Service F D E D A
Approach Delay (s) 839 0.0 58.8 15.8
F A E B

Approach LOS

HCM Average Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s)
Intersection Capacity Utilization

Analysis Period (min)

¢ Critical Lane Group

39.6
1.00

116.0
97.9%
15

HCM Level of Service

Sum of lost time (s)
ICU Level of Service

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build AM
17: Cardinal Dr & Churton St 7/9/2015

Z v N T <

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations % f ] 4 P
Volume (vph) 109 34 18 903 1137 92
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 55 6.0 6.0 6.0
Lane Util. Factor 100 100 100 100 1.00
Frt 100 085 100 100 099
Fit Protected 095 1.00 058 100 1.00
Satd. Flow (prot) 17700 1583 1770 1863 1844
Fit Permitted 095 100 008 100 1.00
Satd. Flow (perm) 1770 1583 150 1863 1844
Peak-hour factor, PHF 084 084 093 093 093 093
Adj. Flow (vph) 130 40 19 971 1223 99
RTOR Reduction (vph) 0 36 0 0 2 0
Lane Group Flow (vph) 130 4 19 971 1320 0
Turn Type Perm  Perm
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 120 120 925 925 925
Effective Green, g (s) 120 120 925 925 925
Actuated g/C Ratio 010 010 080 080 080
Clearance Time (s) 55 5.5 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 30
Lane Grp Cap (vph) 183 164 120 1486 1470
v/s Ratio Prot ¢0.07 052 ¢c0.72
v/s Ratio Perm 0.00 013
v/c Ratio 071 003 016 065 090
Uniform Delay, d1 503 467 2.7 5.0 84
Progression Factor 100 100 100 100 046
Incremental Delay, d2 12.2 0.1 2.8 23 56
Delay (s) 625 4638 55 72 95
Level of Service E D A A A
Approach Delay (s) 58.8 7.2 85
Approach LOS E A A
HCM Average Control Delay 119 HCM Level of Service B
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 81.0% [CU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build PM

3: US 70 & Churton St 7/9/2015
PR BN

jovement WBL WBR NBT NBR SBL  SBT
Lane Configurations % i T % 4
Volume (vph) 166 273 669 164 222 702
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 42 4.2 6.5 5.3 6.5
Lane Util. Factor 100 100 1.00 100 1.00
Frt 100 08 097 100 1.00
Fit Protected 095 1.00 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1813 1770 1863
Flt Permitted 095 1.00 1.00 012  1.00
Satd. Flow (perm) 1770 1583 1813 230 1863
Peak-hour factor, PHF 081 081 099 099 095 095
Adj. Flow (vph) 205 337 676 166 234 739
RTOR Reduction {vph) 0 146 12 0 0 0
Lane Group Flow (vph) 205 191 830 0 234 739
Turn Type custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 110 230 402 533 533
Effective Green, g (s) 110 230 402 53.3 533
Actuated g/C Ratio 015 031 054 071 07
Clearance Time (s) 42 6.5 53 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 260 485 972 324 1324
v/s Ratio Prot ¢0.12 c0.46 0.08 ¢0.40
v/s Ratio Perm 0.12 0.44

v/c Ratio 079 039 085 072 056
Uniform Delay, d1 309 205 149 12.8 5.2
Progression Factor 100 100 059 1.00  1.00
Incremental Delay, d2 14.6 0.5 7.9 7.7 1.7
Delay (s) 455 210 167 20.6 6.9
Level of Service D C B C A
Approach Delay (s) 303 16.7 10.2

Approach LOS c B B

CMerag Contrl Delay

17.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period {min) 15
¢ Critical Lane Group
Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build PM
5: Orange Grove Rd & Churton St 71912015
N R

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

Lane Configurations b + % S b # if % -

Volume (vph) 91 40 34 182 22 59 107 701 318 111 640 128

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 6.0 6.0 6.0 6.0 6.0

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

Frt 1.00 093 1.00 089 100 100 08 100 098

Flt Protected 095  1.00 095 1.00 095 100 100 095 1.00

Satd. Flow (prot) 1770 1735 1770 1659 1770 1863 1583 1770 1816

Fit Permitted 068  1.00 070  1.00 013 100 100 022 100

Satd. Flow (perm) 1273 1735 1297 1659 250 1863 1583 414 1816

Peak-hour factor, PHF 079 079 079 071 071 071 09 09 09 080 080 090

Adj. Flow {vph) 115 51 43 256 3 83 1M 730 331 123 M1 142

RTOR Reduction {vph) 0 31 0 0 59 0 0 0 151 0 1 0

Lane Group Flow (vph) 115 63 0 256 55 0 11 730 180 123 842 0

Tum Type Perm Perm Perm Perm  Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 213 213 213 213 407 407 407 407 407

Effective Green, g (s) 213 213 213 213 407 407 407 407 407

Actuated g/C Ratio 028 028 028 028 054 054 054 054 054

Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 362 493 368 471 136 1011 859 225 985

vis Ratio Prot 0.04 0.03 0.39 c0.46

v/s Ratio Perm 0.09 ¢0.20 0.44 011 0.30

vic Ratio 032 013 070  0.12 082 072 021 055 086

Uniform Delay, d1 211 200 240 199 141 129 88 112 146

Progression Factor 1.00 100 1.00 1.00 089 082 178 12 1.19

Incremental Delay, d2 0.5 0.1 104 05 270 28 0.3 7.6 7.9

Delay (s) 216 2041 343 204 395 134 161 210 254

Level of Service c C C c D B B c C

Approach Delay (s) 20.9 30.0 16.6 24.8

Approach LOS c C B C
ntersection Summary —

HCM Average Control Delay 21.7 HCM Leve! of Service c

HCM Volume to Capacity ratio 0.80

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 82.4% ICU Level of Service E

Analysis Period {min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build PM
8: Mayo St & Churton St 7/9/2015

ne Configurations . .: — N .:. . : =

Volume {vph) 33 4 262 216 8 41 284 1079 373 89 829 6
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 5.6 4.0 5.6 5.6 4.6 53 40 5.3 53

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

Frt 100 100 08 100 087 100 100 08 100 100

Fit Protected 095 100 100 095 100 095 100 100 09 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1629 1770 1863 1683 1770 1861

Fit Permitted 072 100 100 075 1.00 014 100 100 009 1.00

Satd. Flow (perm) 1336 1863 1583 1405 1629 267 1863 1583 164 1861
Peak-hour factor, PHF 0v7 077 0v7 081 08 08 09 09 09 092 092 092
Adj. Flow (vph) 43 5 340 267 10 51 296 1124 389 97 901 7
RTOR Reduction (vph) 0 0 0 0 41 0 0 0 0 0 0 0
Lane Group Flow (vph) 43 5 340 267 20 0 296 1124 389 97 908 0
Turn Type Perm Free  Perm pm+pt Free Perm

Protected Phases 4 8 5 2 6
Permitted Phases 4 Free 8 2 Free 6

Actuated Green, G (s) 292 292 1500 292 292 1106 1099 1500 913 913
Effective Green, g (s) 292 292 1500 292 292 1106 1009 1500 913 913
Actuated g/C Ratio 019 018 100 019 019 074 073 100 061 061
Clearance Time (s) 5.6 5.6 56 5.6 46 5.3 53 53

Vehicle Extension (s) 1.0 1.0 1.0 1.0 10 3.0 3.0 3.0

Lane Grp Cap (vph) 260 363 1583 274 317 337 1365 1583 100 1133

v/s Ratio Prot 0.00 0.01 008 c0.60 0.49

v/s Ratio Perm 0.03 021 ¢0.19 0.57 025 ¢0.59

v/c Ratio 017 001 021 097 006 088 082 025 097 080

Uniform Delay, d1 503 488 00 600 492 443 135 00 280 224
Progression Factor 100 100 100 100 100 075 049 100 097 098
Incremental Delay, d2 0.1 0.0 03 468 0.0 14.3 36 02 650 4.0

Delay (s) 504 488 0.3 1068 493 475 102 02 923 259

Level of Service D D A F D D B A F C
Approach Delay (s) 6.5 96.1 14,2 32.3

Approach LOS A F B c

CM Average Control Delay 26.1 HCM Level of Service T ._

HCM Volume to Capacity ratio 094
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.9
Intersection Capacity Utilization 97.3% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build PM
11: 1-85 SB Ramps & Churton St 719/2015

Ay ¢ AN A2 M4

Movemen: EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % if % 4 4 if
Volume (vph) 0 0 0 204 0 520 120 1225 0 0 1017 268
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.1 4.0 56 5.6 5.6 4.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 085 100 1.00 100 085
Fit Protected 0.95 100 095 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 1863 1863 1583
Flt Permitted 0.95 1.00 008 1.00 100 1.00
Satd. Flow (perm) 1770 1583 157 1863 1863 1583
Peak-hour factor, PHF 092 092 092 079 092 079 09 09 092 092 09 090
Adj. Flow (vph) 0 0 0 258 0 658 133 1361 0 0 1130 298
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 258 0 658 133 1361 0 0 1130 298
Tum Type Prot Free pm+pt Free
Protected Phases 4 5 2 6
Permitted Phases Free 2 Free
Actuated Green, G (s) 234 1500 1159 1159 1028 150.0
Effective Green, ¢ (s) 234 1500 1159 1159 102.8  150.0
Actuated g/C Ratio 0.16 1.00 077 077 069 1.00
Clearance Time (s) 5.1 5.6 5.6 5.6
Vehicle Extension (8) 3.0 3.0 30 3.0
Lane Grp Cap (vph) 276 1583 202 1439 1277 1583
v/s Ratio Prot c0.15 003 ¢0.73 0.61
v/s Ratio Perm 042 047 0.19
v/c Ratio 0.93 042 066 09 088 019
Uniform Delay, d1 62.5 00 515 144 18.9 0.0
Progression Factor 1.00 100 062 042 056  1.00
Incremental Delay, d2 36.8 0.8 0.7 1.8 6.7 0.2
Delay (s) 99.4 08 328 79 17.3 0.2
Level of Service F A C A B A
Approach Delay (s) 0.0 28.6 10.1 13.7
Approach LOS A c B B
o T
HCM Average Control Delay 15.8 HCM Leve! of Service B
HCM Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 109.6% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build PM
14: 1-85 NB Ramps & Churton St 7/9/2015
A T 2 N R4

BT  NBR SBT  SBR

o 5.

Lane Configurations
Volume (vph) 172 0 80 0 0 0 1175 164 276 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 48 48 5.7 5.1
Lane Util. Factor 1.00 1.00 1.00 1.00
Frt 1.00 0.85 0.98 1.00
Fit Protected 0.95 1.00 1.00 0.95
Satd. Flow (prot) 1770 1583 1832 1770
Fit Permitted 0.95 1.00 1.00 0.04
Satd. Flow (perm) 1770 1583 1832 71
Peak-hour factor, PHF 082 082 082 092 092 092 094 094 096 0.93
Adj. Flow (vph) 210 0 98 0 0 0 1250 174 288 0
RTOR Reduction (vph) 0 0 87 0 0 0 3 0 0 0
Lane Group Flow (vph) 210 0 11 0 0 0 1421 0 288 0
Turn Type Prot custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 4 6
Actuated Green, G (s) 16.2 16.2 100.3 123.3 1233
Effective Green, g (s) 16.2 16.2 100.3 1233 1233
Actuated g/C Ratio 0.11 0.11 0.67 082 082
Clearance Time (s) 438 48 5.7 5.1 57
Vehicle Extension (s) 1.0 1.0 3.0 1.0 3.0
Lane Grp Cap (vph) 191 171 1225 261 1531
v/s Ratio Prot c0.12 ¢0.78 c013 053
v/s Ratio Perm 0.01 0.78
v/c Ratio 1.10 0.06 1.16 110 065
Uniform Delay, d1 66.9 60.1 249 58.9 5.1
Progression Factor 1.00 1.00 0.92 109 030
Incremental Delay, d2 94.2 0.1 76.5 68.2 0.9
Delay (s) 161.1 60.1 99.3 132.3 25
Level of Service F E F F A
Approach Delay (s) 129.0 0.0 98.3 317

F A F c

Approach LOS

HCM Average Contrl Delay 73.7 HCM Level of Service E

HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.6
Intersection Capacity Utilization 109.6% ICU Level of Service H
Analysis Period {min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build PM
17: Cardinal Dr & Churton St 7/9/2015

R R

Movement EBL _EBR NBL NBT SBT SBR
Lane Configurations b1 f % 4 1
Volume (vph) 81 18 19 1267 971 74
Ideal Flow (vphpl} 1900 1900 1900 1900 1900 1900
Total Lost time {s) 5.5 55 6.0 8.0 6.0
Lane Util. Factor 1.00 100 100 100 1.00
Frt 100 08 100 100 099
Fit Protected 095 100 09 100 100
Satd. Flow (prot) 1770 1583 1770 1863 1845
Flt Permitted 095 100 020 100 1.00
Satd. Flow (perm) 1770 1583 370 1863 1845
Peak-hour factor, PHF 078 078 0.9 0.91 093 093
Adj. Flow {vph) 104 23 21 1392 1044 80
RTOR Reduction (vph) 0 21 0 0 2 0
l.ane Group Flow (vph) 104 2 21 1392 1122 0
Turn Type Perm  Perm
Protected Phases 4 2 6
Permitted Phases 4 2
Actuated Green, G (s) 1.8 118 1267 1267 1267
Effective Green, g (s) 18 18 1267 1267 1267
Actuated g/C Ratio 008 008 084 084 084
Clearance Time (s) 55 55 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 139 125 313 1574 1558
v/s Ratio Prot ¢0.06 c0.75  0.61
v/s Ratio Perm 0.00 0.06
vic Ratio 075 001 007 08 0.72
Uniform Delay, d1 676 637 19 7.2 4.6
Progression Factor 1.00 100 100 100 046
Incremental Delay, d2 19.6 0.0 04 7.6 2.3
Delay (s) 872 638 23 148 45
Level of Service F E A B A
Approach Delay (s) 83.0 14.6 45
Approach LOS F B A
R S . -
HCM Average Control Delay 13.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 11.5
Intersection Capacity Utilization 82.1% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build AM with Connection
3: US 70 & Churton St 71912015

viovement _ WBL WBR NBT NEBF SBL  SB
Lane Configurations ] f S % 4
Volume (vph) 51 215 576 149 337 802
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900
Total Lost time (s) 4.2 4.2 6.5 53 6.5
Lane Util. Factor 1.00 100 1.00 1.00 1.00
Frt 100 085 097 1.00 1.00
Flt Protected 095 100 1.00 095 1.00
Satd. Flow (prot) 1770 1583 1811 1770 1863
Fit Permitted 095 1.00 1.00 014  1.00
Satd. Flow (perm) 1770 1583 1811 257 1863
Peak-hour factor, PHF 089 089 081 081 09 090
Ad). Flow (vph) 57 242 711 184 374 891
RTOR Reduction (vph) 0 151 8 0 0 0
Lane Group Flow (vph) 57 91 887 0 374 891
Turn Type custom pm+pt
Protected Phases 4 2 1 6
Permitted Phases 41 6
Actuated Green, G (s) 78 318 664 915 915
Effective Green, g (s) 78 318 664 915 915
Actuated g/C Ratio 007 029 080 083 083
Clearance Time (s) 42 6.5 53 6.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 126 458 1093 486 1550
v/s Ratio Prot ¢0.03 c0.49 c014 048
v/s Ratio Perm 0.06 0.50

vic Ratio 045 020 081 077 057
Uniform Delay, d1 400 295 16.9 24.0 3.0
Progression Factor 100 100 067 100 1.00
Incremental Delay, d2 26 0.2 48 7.2 1.6
Delay (s) 516 297 162 313 45
Level of Service D C B c A
Approach Delay (s) 33.9 16.2 12.4
Approach LOS c B B
HCM Average Control Delay 16.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 77.2% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2022 Build AM with Connection

5: Orange Grove Rd & Churton St 7/912015
A a0y ¢ ANt A2 ML 4

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

Lane Configurations % s N " % T % »

Volume (vph) 159 32 23 285 27 29 28 598 52 18 715 "7

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 6.0 6.0 6.0 6.0

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

Frt 1.00 094 1.00 092 1.00 099 1.00 098

Fit Protected 095 1.00 095  1.00 095 1.00 095 1.00

Satd. Flow (prot) 1770 1745 1770 1717 1770 1840 1770 1823

Flt Permitted 095 1.00 095 1.00 007  1.00 018  1.00

Satd. Flow (perm) 1770 1745 1770 1717 134 1840 344 1823

Peak-hour factor, PHF 080 08 08 075 075 075 091 091 091 091 091 09

Adj. Flow (vph) 199 40 20 380 36 39 31 657 57 20 786 129

RTOR Reduction {vph) 0 24 0 0 33 0 0 3 0 0 5 0

Lane Group Flow (vph) 199 45 0 380 42 0 31 "M 0 20 910 0

Turn Type Prot Prot Perm Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 6

Actuated Green, G (s) 17.0 5.8 286 17.2 568 558 558 558

Effective Green, g (s) 17.0 5.6 286 172 568 558 558 558

Actuated g/C Ratio 0.15 0.5 026 016 051 051 051 051

Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 274 89 460 268 68 933 175 925

v/s Ratio Prot c0.11  0.03 c0.21 002 0.39 ¢0.50

v/s Ratio Perm 0.23 0.06

vic Ratio 073 051 083 0.16 046 076 011 098

Uniform Delay, d1 443 509 384 401 174 218 142 266

Progression Factor 1.00 100 100 1.00 039 044 094 086

incremental Delay, d2 9.2 45 15.5 1.2 164 47 11 233

Delay (s) 535 554 539 414 232 142 144 462

Level of Service D E D D c B B D

Approach Delay (s) 54.0 51.8 14.6 45.5

Approach LOS D D B D

HCM Average Control Delay 381 HCM Level of Service D

HCM Volume to Capacity ratio 0.95

Actuated Cycle Length (s) 110.0 Sum of lost time (s) 20.0

Intersection Capacity Utilization 78.0% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis 2022 Build AM with Connection

19: US 70 & Orange Grove St 7/9/2015
— D N

Lane Configurations 4 o b 4 L

Volume (veh/h) 479 0 50 266 0 65

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 09 092 092 092

Hourly flow rate (vph) 521 0 54 289 0 7

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ff) 1140

pX, platoon unblocked

vC, conflicting volume 521 918 521

vC1, stage 1 conf vol
vC2, stage 2 conf vol

vCu, unblocked vol 521 918 521
tC, single (s) 41 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 33
p0 queue free % 95 100 87

cM capacity {(veh/h) 1046 286 556

Volume Total 520 0 54 289 71

Volume Left 0 0 54 0 0

Volume Right 0 0 0 0 71

cSH 1700 1700 1046 1700 556

Volume to Capacity 031 000 005 017 013

Queue Length 95th (ft) 0 0 4 0 11

Control Delay (s) 00 0.0 8.6 00 124

Lane LOS A B

Approach Delay (s) 0.0 1.4 12.4

Approach LOS B

Average Delay 1.4

Intersection Capacity Utilization 42.6% ICU Level of Service A
Analysis Period (min) 15

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis
3: US 70 & Churton St

2022 Build PM with Connection

719/2015

bt —

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Total Lost time (s)
Lane Util. Factor
Frt

Fit Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Peak-hour factor, PHF 081 08t 099 099 095 095

Adj. Flow (vph) 104 337 676 128 234 739

RTOR Reduction {vph) 0 163 10 0 0 0

Lane Group Flow (vph) 104 174 794 0 234 739

Tum Type custom pm-+pt

Protected Phases 4 2 1 6

Permitted Phases 41 6

Actuated Green, G (s) 79 212 3841 526 514

Effective Green, g (s) 79 159 381 526 514

Actuated g/C Ratio 011 023 054 075 073

Clearance Time (s) 4.2 6.5 53 6.5

Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 200 360 992 446 1368

v/s Ratio Prot ¢0.06 ¢0.44 0.06 c040

v/s Ratio Perm 0.11 0.33

v/c Ratio 052 048 080 052 054

Uniform Delay, d1 293 235 129 14.7 4.1

Progression Factor 1.00 100 04 1.00 1.00

Incremental Delay, d2 24 1.0 53 1.1 1.5

Delay (s) 317 245 109 15.8 56

Level of Service C c B B A

Approach Delay (s) 26.2 10.9 8.1

Approach LOS C B A

HCM Average Control Delay 12.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.7
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

2022 Build PM with Connection

5: Orange Grove Rd & Churton St 71912015
N Y

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

Lane Configurations % + % P % 4 if b -

Volume (vph) 83 48 34 222 32 30 107 673 318 73 590 118

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

Total Lost time (s) 7.0 7.0 70 7.0 6.0 6.0 6.0 6.0 6.0

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

Frt 1.00 094 100 093 100 100 08 100 098

Fit Protected 095 1.00 095 1.00 095 100 100 095 1.00

Satd. Flow (prot) 1770 1747 1770 1728 1770 1863 1583 1770 1816

Flt Permitted 070 100 069 1.00 013 100 100 020 1.00

Satd. Flow (perm) 1305 1747 1285 1728 240 1863 1583 370 1816

Peak-hour factor, PHF 079 079 079 071 071 071 09 09 09% 090 09 090

Adj. Flow (vph) 105 61 43 313 45 42 M 701 331 81 656 131

RTOR Reduction (vph) 0 29 0 0 28 0 0 0 171 0 11 0

Lane Group Flow (vph) 105 75 0 313 59 0 111 701 160 81 776 0

Turn Type Perm Perm Perm Perm  Perm

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 2 6

Actuated Green, G (s) 231 231 231 231 339 339 339 339 339

Effective Green, g (s) 231 231 231 231 339 339 339 339 339

Actuated g/C Ratio 033 033 033 033 048 048 048 048 048

Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0

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) 431 577 424 570 116 902 767 179 879

v/s Ratio Prot 0.04 0.03 0.38 0.43

v/s Ratio Perm 0.08 c0.24 c0.46 010 022

v/c Ratio 024 013 074 010 096 078 021 045 088

Uniform Delay, d1 174 164 208 183 173 149 104 119 163

Progression Factor 1.00 1.00 1.00 1.00 09 082 163 078 088

Incremental Delay, d2 0.3 0.1 11.0 04 549 41 0.4 7.0 11.1

Delay (s) 174 165 317 166 704 162 173 163 253

Level of Service B B C B E B B B c

Approach Delay (s) 17.0 284 21.8 245

Approach LOS B C c c

HCM Average Control Delay 23.3 HCM Level of Service C

HCM Volume to Capacity ratio 0.87

Actuated Cycle Length (s) 70.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Unsignalized Intersection Capacity Analysis
19: US 70 & Orange Grove Street

2022 Build PM with Connection
7/9/2015

Lane Configurations
Volume (veh/h)
Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (it/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

p0 queue free %
cM capacity (veh/h)

Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity

Queue Length 95th (it)

Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

Avrag DIay

Intersection Capacity Utilization

Analysis Period (min)

None

379

379
4.1

22
92
1179

o Ok

379 89
0 89
0 0 0

1700 1700 1179
022 000 0.8

0 0 6
00 0.0 8.3
A

0.0 16

1.3
36.2%
15

R
R
357 0
Free  Stop
0% 0%
092 092
388 0

None

946
946
6.4
3.5
100

/D

37

0.92
40

379

379
6.2

3.3
94
668

ICU Level of Service A

Baseline

Synchro 7 - Report
Page 3
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HCM Signalized Intersection Capacity Analysis 2022 Build AM

8: Mayo St & Churton St 7/30/2015
2 aN r N N

Lane Configurations & 7w 1 LT S L T &S

Volume (vph) 20 0 328 252 0 46 27 669 66 23 938 2

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 56 46 40 5.6 46 5.3 53 53

Lane Util. Factor 095 095 087 1.00 1.00 095 1.00 095

Frt 087 08 100 085 1.00 099 1,00  1.00

Flt Protected 098 100 095 1.00 095 1.00 09  1.00

Satd. Flow (prot) 15626 1504 3433 1583 1770 3492 1770 3538

FIt Permitted 095 100 095 1.00 014  1.00 024 1.00

Satd. Flow (perm) 1450 1504 3433 1583 264 3492 456 3538

Peak-hour factor, PHF 077 077 077 05 054 054 08 08 082 091 091 091

Adj. Flow (vph) 26 0 426 467 0 85 330 816 80 25 1031 2

RTOR Reduction (vph) 0 183 15 0 61 0 0 7 0 0 0 0

Lane Group Flow (vph) 0 43 211 467 24 0 330 889 0 25 1033 0

Turn Type Perm pm+ov  Prot pm+pt Perm

Protected Phases 4 5 3 8 5 2 6

Permitted Phases 4 4 2 6

Actuated Green, G (s) 83 256 165 288 61.0 603 384 384

Effective Green, g (s) 83 256 165 288 61.0 603 384 384

Actuated g/C Ratio 008 026 016 029 061 060 038 0.38

Clearance Time (s) 5.6 46 40 5.6 46 53 53 5.3

Vehicle Extension (s) 10 10 3.0 1.0 1.0 3.0 3.0 3.0

Lane Grp Cap (vph) 120 385 566 456 422 2106 175 1359

v/s Ratio Prot c0.09 c014 002 c014 025 0.29

v/s Ratio Perm 0.03 0.05 c0.34 0.05

vic Ratio 035 055 083 005 078 042 014 076

Uniform Delay, d1 433 322 404 257 2717 106 201 268

Progression Factor 1.00 100 100 1.00 067 045 049 047

Incremental Delay, d2 0.7 09 9.5 0.0 7.6 0.6 1.4 3.3

Delay (s) 440 331 499 258 26.1 5.3 112 1680

Level of Service D c D C C A B B

Approach Delay (s) 385 46.2 10.9 159

Approach LOS D D B B

"i 10 Idl . o caufiienll

HCM Average Control Delay 222 HCM Level of Service C

HCM Volume to Capacity ratio 0.74

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.2

Intersection Capacity Utilization 68.4% ICU Level of Service C

Analysis Period (min) 15

¢ Ciritical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build PM

8: Mayo St & Churton St 7/30/2015
O T T 2 S N B S

Lane Configurations & f %N + N %

Volume (vph) 33 4 262 216 8 41 284 1079 373 89 829 6

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

Total Lost ime (s) 5.6 5.6 4.0 5.6 4.6 53 643 53

Lane Util. Factor 095 095 097 1.00 1.00 095 1.00 095

Frt 08 08 100 087 1.00 0.96 1.00 1.00

Flt Protected 099 100 095 1.00 095 1.00 095 1.00

Satd. Flow (prof) 1652 1504 3433 1629 1770 3403 1770 3535

FIt Permitted 091 100 095 1.00 026 1.00 011 100

Satd. Flow (perm) 1424 1504 3433 1629 432 3403 204 3535

Peak-hour factor, PHF 0v7 077 077 081 08 08 09 09 09 092 092 09

Adj. Flow (vph) 43 5 340 267 10 51 296 1124 389 97 oM 7

RTOR Reduction (vph) 0 94 110 0 39 0 0 30 0 0 0 0

Lane Group Flow (vph) 0 104 80 267 22 0 296 1483 0 97 908 0

Turn Type Perm pt+ov Prot pm+pt Perm

Protected Phases 4 45 3 8 5 2 6

Permitted Phases 4 2 6

Actuated Green, G (s) 117 244 1156 272 826 819 692 692

Effective Green, g (s) 117 198 115 272 826 819 692 692

Actuated g/C Ratio 010 017 010 023 069 068 058 058

Clearance Time (s) 5.6 4.0 5.6 48 53 5.3 53

Vehicle Extension (s) 1.0 3.0 1.0 1.0 3.0 3.0 30

Lane Grp Cap (vph) 139 248 329 369 419 2323 118 2039

v/s Ratio Prot 005 ¢0.08 001 005 c044 0.26

v/s Ratio Perm c0.07 0.44 c0.48

v/c Ratio 075 032 081 006 071 064 082 045

Uniform Delay, d1 527 442 532 364 215 107 204 145

Progression Factor 1.00 100 1.00 100 058 053 100 1.08

Incremental Delay, d2 174 0.3 144 0.0 26 0.8 413 06

Delay (s) 701 445 673 364 15.2 6.5 618 163

Level of Service E D E D B A E B

Approach Delay (s} 57.6 61.5 79 207

Approach LOS E E A c

Inte ummary ' ] B E "

HCM Average Control Delay 220 HCM Level of Service c

HCM Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build AM

5. Orange Grove Rd & Churton St 7/30/2015
S R 2 T N B S S

Lane Configurations % P % b L if Y b

Volume (vph) 182 9 23 248 20 71 28 566 52 25 715 120

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

Total Lost time (s) 7.0 7.0 70 7.0 6.0 6.0 6.0 6.0 6.0

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

Frt 1.00 089 100 088 100 100 08 100 098

Flt Protected 095 1.00 095 1.00 095 100 100 095 1.00

Satd. Flow (prof) 1770 1660 1770 1645 1770 3539 1583 1770 3463

Flt Permitted 095 1.00 095 1.00 013 100 100 029 1.00

Satd. Flow (perm) 1770 1660 1770 1645 244 3539 1583 535 3483

Peak-hour factor, PHF 080 08 08 075 075 075 091 091 091 091 091 091

Adj. Flow (vph) 228 1 29 331 27 95 3 622 57 27 786 132

RTOR Reduction (vph) 0 28 0 0 65 0 0 0 40 0 16 0

Lane Group Flow {vph) 228 12 0 331 57 0 31 622 17 27 902 0

Turn Type Prot Prot Perm Perm  Perm

Protected Phases 7 4 3 8 2 6

Permitted Phases 2 2 6

Actuated Green, G () 17.8 43 4b2 37 305 305 305 305 305

Effective Green, g (s) 17.8 43 452 N7 305 305 305 305 305

Actuated g/C Ratio 018 004 045 032 030 030 030 030 030

Clearance Time (s) 7.0 7.0 70 7.0 6.0 6.0 6.0 6.0 6.0

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

Lane Grp Cap (vph) 315 71 800 521 74 1079 483 163 1056

v/s Ratio Prot c0.13  0.01 c0.19 003 0.18 c0.26

v/s Ratio Perm 0.13 001 0.05

vic Ratio 072 017 041 011 042 058 004 017 085

Uniform Delay, d1 388  46.1 185 242 217 293 244 254 327

Progression Factor 1.00 1.00 100 1.00 058 061 048 102 11

Incremental Delay, d2 8.0 1.2 1.6 0.4 15.4 21 0.1 1.8 7.2

Delay (s) 468 473 200 246 315 200 M8 277 436

Level of Service D D C C C B B C D

Approach Delay (s) 469 21.3 19.8 431

Approach LOS D c B D

Inte mary s S . ] i " ol o

HCM Average Control Delay 324 HCM Level of Service C

HCM Volume to Capacity ratio 0.61

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 13.0

Intersection Capacity Utilization 54 8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group

Baseline

Synchro 7 - Report
Page 1



HCM Signalized Intersection Capacity Analysis 4Iaue Chw/‘aw 2022 Build PM
5: Orange Grove Rd & Churton St 7/30/2015

S B 2 T N B S

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

Lane Configurations % b ] ' L if Y 4

Volume (vph) 91 40 34 182 22 59 107 701 318 111 640 128
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1300 1900
Total Lost time (s) 7.0 7.0 70 7.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 100 095 100 100 095
Frt 1.00 093 100 089 100 1.00 08 100 098
Flt Protected 095 1.00 095 1.00 095 100 100 095 1.00
Satd. Flow (prot) 1770 1735 1770 1659 1770 3539 1583 1770 3451
Flt Permitted 068  1.00 0.70  1.00 024 100 100 031 1.00
Satd. Flow (perm) 1273 1735 1297 1659 445 3539 1583 572 3451
Peak-hour factor, PHF 079 079 079 071 071 071 09 09 09 09 090 090
Adj. Flow (vph) 115 51 43 256 3 83 111 730 33 123 7M1 142
RTOR Reduction (vph) 0 26 0 0 50 0 0 0 205 0 33 0
Lane Group Flow (vph) 115 68 0 256 64 0 111 730 126 123 820 0
Turn Type Perm Perm Perm Perm  Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 2 6
Actuated Green, G (s) 242 242 242 242 228 228 228 228 228
Effective Green, g (s) 242 242 242 242 28 228 228 228 228
Actuated g/C Ratio 040 040 040 040 038 038 038 038 038
Clearance Time (s) 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 30
Lane Grp Cap (vph) 513 700 523 669 169 1345 602 217 131
v/s Ratio Prot 0.04 0.04 0.21 0.24
v/s Ratio Perm 0.09 ¢0.20 ¢0.25 008 022
v/c Ratio 02 010 049 0.10 066 054 021 057 063
Uniform Delay, d1 1.7 14 133 114 154 145 125 147 1541
Progression Factor 1.00 1.00 1.00 1.00 083 090 158 098 1.00
Incremental Delay, d2 0.2 0.1 33 0.3 14.6 1.2 0.6 9.0 2.0
Delay (s) 120 112 16.6 114 274 144 204 235 170
Level of Service B B B B C B c C B
Approach Delay (s) 11.6 16.0 173 179
Approach LOS B B B B
= .. B - i - = __— ——___ :___ o

HCM Average Control Delay 16.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 13.0
Intersection Capacity Utilization 62.7% ICU Level of Service B
Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis 2022 Build AM
8: Mayo St & Churton St 7130/2015
S B 2 T N B I S

VIOVET

Lane Configurations 9
Volume (vph) 20 0 328 252 0 46 271 669 66 23 938 2
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.6 4.6 40 56 46 5.3 4.0 5.3 53
Lane Util, Factor 095 09 097 1.00 1.00 1.00 100 100 1.00
Frt 087 08 100 085 100 100 085 100 100
Flt Protected 099 100 095 1.00 095 100 100 095 1.00
Satd. Flow (prot) 1626 1504 3433 1583 1770 1863 1583 1770 1862
Flt Permitted 095 1.00 095 1.00 006 100 100 021 1.00
Satd. Flow (perm) 1450 1504 3433 1583 114 1863 1583 3% 1862
Peak-hour factor, PHF 077 077 077 054 054 054 082 08 082 091 091 09
Adj. Flow (vph) 26 0 426 467 0 85 330 816 80 25 1031 2
RTOR Reduction (vph) 0 188 52 0 67 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 38 174 467 18 0 330 816 80 25 1033 0
Turn Type Perm pm+ov  Prot pm+pt Free Perm
Protected Phases 4 5 3 8 5 2 6
Permitted Phases 4 4 2 Free 6
Actuated Green, G (s) 70 222 140 250 808 801 1160 603 603
Effective Green, g (s) 70 222 140 250 808 801 1160 603 603
Actuated g/C Ratio 006 018 012 022 070 069 100 052 052
Clearance Time (s) 5.6 4.6 40 5.6 46 5.3 53 53
Vehicle Extension (s) 10 1.0 3.0 1.0 1.0 3.0 3.0 3.0
Lane Grp Cap {vph) 88 288 414 341 296 1286 1583 206 968
v/s Ratio Prot c0.08 ¢014 0.01 c015 044 0.55
v/s Ratio Perm 003 0.04 ¢0.63 0.05 0.06
vic Ratio 043 061 113 005 111 063 005 012 107
Uniform Delay, d1 526 429 510 361 48.5 9.9 00 143 279
Progression Factor 100 100 100 1.00 078 032 100 063 075
Incremental Delay, d2 1.2 25 839 0.0 841 21 0.1 06 417
Delay (s) 538 453 1349 361 120.1 53 0.1 97 625
Level of Service D D F D F A A A E
Approach Delay (s) 49.6 119.7 35.8 61.3

D F D E

Approach LOS

CM Average Cntrol Delay

60.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 116.0 Sum of lost time (s) 13.2
Intersection Capacity Utilization 91.9% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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HCM Signalized Intersection Capacity Analysis

8: Mayo St & Churton St

2022 Build PM
7/30/2015

ovement

r-'-; %

S

D oBRD

<

em

Lane Configurations

Volume (vph) 33 4 262 216 8 41 284 1079 373 89 829 6
ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 56 5.6 40 56 4.8 5.3 4.0 53 53

Lane Util. Factor 095 095 097 1.00 100 1.00 100 1.00 1.00

Frt 08 08 100 087 100 100 085 1.00 1.00

Flt Protected 099 100 095 1.00 095 100 100 095 1.00

Satd. Flow (prot) 1552 1504 3433 1629 1770 1863 1583 1770 1861

Flit Permitted 091 100 095 1.00 014 100 100 008 1.00

Satd. Flow (perm) 1424 1504 3433 1629 266 1863 1583 153 1861
Peak-hour factor, PHF 077 077 077 08 081 081 09 09 09 092 092 092
Adj. Flow (vph) 43 5 340 267 10 51 296 1124 389 97 901 7
RTOR Reduction (vph) 0 75 120 0 41 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 123 70 267 20 0 296 1124 389 97 908 0
Turn Type Perm pt+ov Prot pm+pt Free Perm

Protected Phases 4 45 3 8 5 2 6
Permitted Phases 4 2 Free 6

Actuated Green, G (s) 136 312 127 303 1095 1088 1500 912 912
Effective Green, g (s) 136 266 127 303 109.5 108.8 1500 912 91.2
Actuated g/C Ratio 009 018 008 020 073 073 100 061 061
Clearance Time (s) 56 4.0 5.6 46 53 53 5.3

Vehicle Extension (s) 1.0 3.0 1.0 1.0 3.0 30 3.0

Lane Grp Cap (vph) 129 267 291 329 325 1351 1583 93 1131

v/s Ratio Prot 005 ¢0.08 001 0.08 ¢0.60 0.49

v/s Ratio Perm ¢0.09 0.59 0.25 ¢0.63

vic Ratio 095 026 092 0.06 091 083 025 104 080

Uniform Delay, d1 679 532 681 484 452 143 00 204 225
Progression Factor 100 100 100 1.00 070 039 100 097 095
Incremental Delay, d2 62.5 02 317 0.0 19.5 3.8 02 871 4.0

Delay (s) 1304 534 999 484 51.0 95 02 1157 255

Level of Service F D F D D A A F C
Approach Delay (s) 927 003 14.3 342
Approach LOS F F B c

HCM Average Controi Delay 35.6 HCM Level of Service D

HCM Volume to Capacity ratio 0.98

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 92.7% ICU Level of Service F

Analysis Period (min) 15
¢ Critical Lane Group

Baseline Synchro 7 - Report
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