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1 Executive Summary

1.1  Summary

1. This report is prepared on behalf of Speedway in connection with their proposed development
site plan. The proposed Speedway development is comprised of 17 fueling stations(3 tractor-
trailer fueling stations and 14 passenger vehicle fueling stations) and a 4600 square foot
convenience market. The site plan shows two driveway connections; one right-in/right-out
access on U.S. 23 and an unrestricted access to Hills-Miller Road. U.S. 23 and Hills-Miller
Road, in this area, are under the jurisdiction of the City of Delaware. The Ohio Department of
Transportation (ODOT) District 6 and Delaware County Engineer’s Office will be provided
copies of this Traffic Impact Study (TIS) for a courtesy review.

This report presents the methodologies, analyses, and results of the TIS for traffic generated
by the Speedway development located at the northwest corner of U.S. 23 and Hills-Miller
Road in Delaware, Ohio.

The purpose of the TIS is to identify the traffic related impacts during typical weekday A.M.
and P.M. peak hours of the adjacent street(s) traffic corresponding with the weekday hours of
operation for the proposed use of the Site as a Speedway development.

2. The TIS focused on evaluating the Opening Year 2015 Build condition, 2015 No-Build
condition, Design Year 2035 Build condition and Design Year 2035 No-Build condition, at
the site driveways on U.S. 23 and Hills-Miller Road as well as the intersection of U.S. 23 and
Hills-Miller Road.

The term "Build" means the first day of the use of the Site as a Speedway development.
The four (4) traffic scenarios analyzed were:

2015 Opening Year Background (No-Build) Scenario — Represents traffic conditions that
will exist on the roadway during year 2015 without the proposed mixed-use development.

2015 Opening Year Build Traffic Scenario — Represents traffic conditions that would exist
during year 2015 as Opening Day of the Speedway development.

2035 Design Year Background (No-Build) Traffic Scenario — Represent traffic conditions
that would exist on the roadway system during year 2035 without the proposed use of the Site
as a Speedway development.

2035 Design Year Build Traffic Scenario — Represents traffic conditions that would exist
during year 2035 as Design Year of the Speedway development.
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. Site Access: One proposed unrestricted access along the north side of Hills-Miller Road
located approximately 475 west of U.S. 23. One proposed right-in/right-out access along
the west side of U.S. 23 approximately 720’ north of Hills-Miller Road.

4. Traffic counts (manual) were conducted by CESO:
e Tuesday June 3, 2014 at the intersection of U.S. 23/Hills-Miller Road from
7:15a.m. - 9:15a.m. and from 4:15 p.m. - 6:15 p.m.
e 24 hour counts on Tuesday June 17 beginning at 9:00 a.m. through Wednesday June
18, 2014 at 9:00 a.m.

5. The weekday A.M. and P.M. peak hours were determined to occur between the hours of:
e 7:15am.-8:15am.
e 4:45p.m.-5:45p.m.

6. A growth rate of 1.7% was provided by the City of Delaware.

7. Crash data was obtained from the Ohio Department of Public Safety. Crash data for calendar
years 2011-2013 for the intersection of U.S. 23/Hills-Miller Road intersection was reviewed
for date, and circumstance.

The conclusions and recommendations of this Traffic Impact Study are as follows:

1.2 Conclusions

Background (No Build) 2015 Opening Year Traffic Scenario

1. 2015 Background Traffic Scenario represents traffic conditions that will exist on the
roadway during year 2015 without the proposed Speedway development The
Background 2015 traffic scenario analyzed the 2014 traffic volumes increased by a 1.7%
growth rate. The level of service of the U.S. 23/Hills-Miller intersection was analyzed
using Synchro Version 8 and the northbound turn lane length was analyzed utilizing
ODOT’s L&D Manual Volume One, Figures 401-9E and 401-10-E. A.M and P.M. peak
hours were analyzed.

Build 2015 Opening Year Traffic Scenario

2. 2015 Build traffic scenario represent traffic conditions that would exist during year
2015 with proposed use of the Site as a Speedway development. The 2015 traffic
scenario included adding the trips generated by the Speedway to the background (Year
2015) traffic volumes. Opening Day of the development was analyzed for full-build of
the development traffic and took into account 100% of the total trips generated for the
Speedway Service Station and Convenience Store development.

The level of service of the U.S. 23/Hills-Miller intersection was analyzed using
Synchro Version 8 and the northbound turn lane length was analyzed utilizing ODOT’s
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L&D Manual Volume One, Figures 401-9E and 401-10E. A.M and P.M. peak hours
were analyzed. Turn lanes warrants at the proposed site driveways were analyzed
using the turn lane graphs from ODOT’s & L&D Manual Volume One, Section 400.

Trip generation for the site was established using the ITE Manual, 9", Edition. ITE Land
Use Code 945, Service Station with Convenience Market.

Build condition is assumed to generate 172 trips during the Weekday A.M. Peak Hour
(86 inbound and 86 outbound) and 230 trips will be generated during the P.M. Peak
Hour (115 inbound and 115 outbound). Table One illustrates the peak hour trips.

Per the ITE Manual, 9" Edition, there is a Pass-by trip reduction for the Service Station

with Convenience Market code; 62% in the A.M. Peak and 56% during the P.M. Peak.
These percentages and reduction of trips are shown in Table One.

TABLE 1
Speedway Development

Generated Traffic Volumes

ITE TRIP GENERATION TVFf/'P EngS
UNIT eexday
ITE Description A.M. Peak P.M. Peak

Code (In/Out/Pass-by) (In/Out/Pass-by)

Service Station 17 Euelin
945 | with Convenience ueting 33 33 106 50 50 130
Positions
Market
Totals 172 230

Background (No Build) 2035 Design Year Traffic

3.

Represent traffic conditions that would exist on the roadway system during year 2035
without the proposed use of the Site as a Speedway development. The level of service
of the U.S. 23/Hills-Miller intersection was analyzed using Synchro Version 8 and the
northbound turn lane length was analyzed utilizing ODOT’s L&D Manual VVolume
One, Figures 401-9E and 401-10E. A.M and P.M. peak hours were analyzed.
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Build 2035 Design Year Traffic Scenario

4. Represents traffic conditions that would exist during year 2035 as Design Year of the
Speedway development. The 2035 traffic scenario included adding the trips generated by the
Speedway in 2015 to the background (Year 2035) traffic volumes.

The level of service of the U.S. 23/Hills-Miller intersection was analyzed using Synchro
Version 8 and the northbound turn lane length was analyzed utilizing ODOT’s

L&D Manual Volume One, Figures 401-9E and 401-10E. A.M and P.M. peak hours were
analyzed. Turn lanes warrants at the proposed site driveways were analyzed using the turn
lane graphs from ODOT’s & L&D Manual Volume One, Section 400.

1.3 Recommendations

The following summary of recommendations was determined for Existing, Background, and
Build Traffic scenarios. All recommended improvements are required by the City of Delaware
to be constructed prior to opening day, regardless of the year in which they are warranted.

2015 No-Build Traffic Scenario:
No improvements are recommended.

2015 Build Traffic Scenario: (Speedway)

Construct a southbound right turn lane on U.S. 23 at the proposed right-in/right-out access.
The turn lane should be 285’ in length which includes the 50” diverging taper. The existing
northbound left turn lane on U.S. 23 is approximately 10’ wide. The City of Delaware has
required that U.S. 23 northbound be widened in order to accommodate three, 12’ wide,
northbound lanes to meet current ODOT standards. This study finds the need to lengthen the
existing northbound left turn lane to meet ODOT standards, but does not recommend for the
turn lane to be lengthened due to an existing commercial drive on US 23 immediately south of
the existing left turn lane. The existing northbound left turn lane should be restriped per
OMUTCD Figure 3B-7 for the transition from two-way left turn lane to a dedicated northbound
left turn lane.

2035 Background Traffic Scenario:
No improvements are recommended.

2035 Build Traffic Scenario: (Speedway)

Construct an eastbound left turn lane on Hills-Miller road at the intersection of U.S. 23. Turn
lane should be 261’ in length which includes the 50’ diverging taper. Queuing analysis shows
that the eastbound lanes will not accumulate queues longer than 261°. The City of Delaware
has required that Hills-Miller road be widened from the western property line of the Speedway
parcel to U.S. 23 creating a three lane section with 12’ lane widths. Tapering to the existing
two lane section of Hills-Miller road will be accomplished through striping, therefore
additional widening west of the parcel line is not required by the City.
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2 Introduction

This report is prepared on behalf of Speedway in connection with their proposed development at
the northwest corner of U.S. 23 and Hills-Miller Road.

The use of the Site as Speedway development will generate additional traffic on U.S. 23 and Hills-
Miller Road. Speedway retained CESO, Inc. to prepare this traffic impact study and present the
details of a safe and efficient access system in connection with their development for approval of
the following:

(i) Conduct work within the right-of-way of U.S. 23, along the west side, for construction of
a right-in/right-out access located approximately 720’ north of Hills-Miller Road. U.S. 23
at this location is within the jurisdiction of the City of Delaware.

(if) Requests approval to conduct work within the right-of-way of Hills-Miller Road, along
the north side, for construction of a sixty-five (65) foot stopped controlled full access
located approximately 300° west of U.S. 23. Hills-Miller Road is under the jurisdiction
of the City of Delaware.

This report presents the methodologies, analyses, and results of the Traffic Impact Study (TIS) for
traffic generated by a proposed Service Station with Convenience Market that includes 17 fueling
positions and a 4600 square foot building.

The purpose of the TIS was to identify the traffic related impacts during typical weekday A.M.
and P.M. peak hours of the adjacent street traffic corresponding with the weekday hours of
operation for the proposed use of the Site as a Speedway development.

This study focused on evaluating U.S. 23 and Hills-Miller Road including the proposed site
driveway(s) under four (4) traffic scenarios and is summarized as follows:

2015 Opening Year No-Build Scenario — Represents traffic conditions that will exist on the
roadway during year 2015 without the proposed Speedway development.

2015 Opening Year Build Traffic Scenario — Represents traffic conditions that would exist
during year 2015 as Opening Day of the Speedway development.

2035 Design Year No-Build Traffic Scenario — Represent traffic conditions that would exist
on the roadway system during year 2035 without the proposed Speedway development.

2035 Design Year Build Traffic Scenario — Represents traffic conditions that would exist
during year 2035 as Design Year of the Speedway development.
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The Site is located at the Northwest corner of U.S. 23 and Hills-Miller Road in Delaware, Ohio.

Figure 1 illustrates the site location with respect to the study area, Figure 2 illustrates the site
property plan for the proposed Speedway development and Figure 3 illustrates the site circulation.

This report summarizes the data collection, analysis of traffic impacts, proposed accesses, and
conclusions from the analysis.
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Figure 1
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2.1 Study Procedure

The following studies and analyses were undertaken:

1)

2)

3)

4)

5)

6)

7)

8)

9)

A field inspection of the locations within the study area was completed by CESO, Inc. to
identify existing roadway geometrics, posted speed limits, and in-place traffic control.

Crash data was obtained from the Ohio Department of Public Safety. Crash data for
calendar years 2011-2013 for the intersection of U.S. 23/Hills-Miller Road intersection
was reviewed for date, and circumstance.

Traffic counts were conducted by CESO:

e Tuesday June 3, 2014 at the intersection of U.S. 23/Hills-Miller Road from
7:15a.m. - 9:15 a.m. and from 4:15 p.m. - 6:15 p.m.

e 24 hour counts on Tuesday June 17 beginning at 9:00 a.m. through Wednesday June
18, 2014 at 9:00 a.m.

Perform analysis to determine the potential traffic generated under the 2015 Build Traffic
Scenarios utilizing data provided in the Institute of Transportation Engineers’ Trip
Generation Manual, 9th Edition, Land Use 945 Service Station with Convenient Market.

Directional distribution analysis to determine the potential distribution of patrons for the
proposed use of the Site as Speedway development under the 2015 Build and 2035 Build
Traffic Scenarios.

Increase the Existing Weekday Peak Hour Traffic Volumes by a 1.7% growth rate one (1)
year to arrive at 2015 Opening Year No-Build traffic volumes.

Add the traffic for the proposed use of the Site as a mixed-use development to the Existing
Weekday Peak Hour Traffic Volumes to reflect the 2015 Build Weekday Peak Hour traffic
volumes.

Increase the Existing Weekday Peak Hour Traffic Volumes by a 1.7% growth rate for
twenty (21) years to arrive at 2035 Background traffic volumes.

Add the traffic for the proposed use of the Site as a retail development to the 2035
Background Weekday Peak Hour Traffic Volumes to reflect the 2035 Build Weekday Peak
Hour traffic volumes.

10) Turn lane analysis to determine whether turn lanes are warranted for the development using

turn lane graphs from ODOT’s L&D Manual Volume One.

2.2 References

This report utilizes information provided by the following sources:

1.

The Institute of Transportation Engineers’ Trip Generation Manual, 9th Edition and the
Trip Generation Handbook.

CESO, Inc. e 8534 Yankee Streete Dayton, OH 45458 e Phone: 937-435-8584 e Fax: 937-435-3307 e Page 10



Ceso Traffic Impact Study Speedway Development
A City of Delaware, Ohio June 2015

2. Most recent site property plan.

3. The Ohio Manual of Uniform Traffic Control Devices (OMUTCD).
4. The City of Delaware’s Traffic Impact Study Standards.

5. ODOT L&D Volume One figures 401-5aE, 401-6aE and 401-6dE right and turn lane
Graphs.

6. ODOT L&D Volume One figures 401-9E and 401-10E.
7. Synchro Version 8

8. SimTraffic

3 Roadway and Traffic Conditions in the Vicinity of the Site

An inventory of existing transportation conditions in the vicinity of the site was created to form a
database for use in projecting future conditions.

3.1 Study Location and Area Land Use

The Site is located on the west side of U.S. 23 at the northwest corner of U.S. 23 and Hills-Miller
Road in Delaware, Ohio.

Speedway requests approval of a driveway connection to U.S. 23 and to Hills-Miller Road and
will request approval to conduct work within the right-of-way of these two public roadways for
construction of a stop sign controlled right-in/right-out access on U.S. 23 and a stop sign controlled
unrestricted access on Hills-Miller Road. Land uses in the area along U.S. 23 are primarily
commercial use and along Hills-Miller Road are primarily single family residences and multi-
family.

3.2 Area Roadway Characteristics

U.S. 23 in the vicinity of the Site is a five (5) lane principal arterial roadway, consisting of two (2)
northbound lanes, two (2) southbound lanes and a center left turn lane. Hills-Miller Road in the
vicinity of the Site is a two (2) lane roadway consisting of one (1) eastbound and one (1) westbound
lane.

The lane widths for U.S. 23 south of Hills-Miller Road are:

e Southbound inside lane is 11’ and outside lane is 12°.
e Northbound inside lane is 11’ and outside lane is 12°.
e Northbound left turn lane is 10°.
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The lane widths are illustrated in Figure 4.

The posted speed limit on U.S. 23 in the vicinity of the Site is 55 mph and the posted speed limit
on Hills-Miller Road is 35 mph.

3.3 Existing Traffic Volumes
Traffic counts were conducted by CESO, Inc. on:

e Tuesday June 3, 2014 at the intersection of U.S. 23/Hills-Miller Road from
7:15a.m. - 9:15 a.m. and from 4:15 p.m. - 6:15 p.m.

e 24 hour counts on Tuesday June 17 beginning at 9:00 a.m. through Wednesday June
18, 2014 at 9:00 a.m.

The weekday peak hours were determined to occur between the hours of: 7:15 a.m. - 8:15 a.m. and
4:45 p.m. - 5:45 p.m.

The average daily traffic (ADT) on U.S. 23 is approximately 17,000 vehicles. In a town hall
meeting, the proposed development was incorrectly compared to large truck stops similar to those
on U.S. 36 adjacent to Interstate 71. It is important to note the extreme differences between these
two scenarios in both traffic and development type. In regards to traffic Interstate 71 has much
greater vehicle and truck volumes than U.S. 23. According to the Mid-Ohio Regional Planning
Council (MORPC), the ADT on Interstate 71 just south of U.S. 36 was 70,420 in a 2008 count and
the ADT on U.S. 36 between Interstate 71 and the truck stops was 24,840 in a 2008 count. The
truck stops on U.S. 36 are intended to bring trucks off on Interstate 71 and onto U.S. 36 to access
the sites. Also, truck stops offer many services (restaurants, showers, truck scales, maintenance
shops, etc.), that will not be offered by Speedway, in order to draw trucks off of Interstate 71 and
onto U.S. 36. The proposed development will service the truck traffic that is already using U.S.
23 and not draw trucks off of interstate highways such as Interstate 71.

The existing traffic counts are shown in Appendix A.
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4 Estimates of 2015 Build Traffic in the Vicinity of the Site

2015 No-Build Peak Hour Traffic Volumes were calculated by increasing the Existing Weekday
Peak Hour Traffic Volumes by 1.7% per year growth factor for one (1) year. A growth factor of
1.7% was used per the City of Delaware. The 2015 Build traffic volumes were then calculated by
adding the traffic estimated for the proposed use of the Site as a mixed-use development to the
Existing Weekday Peak Hour Traffic Volumes.

4.1 2015 Mixed-Use Development-Generated Traffic Volumes

Studies of similar developments throughout North America have shown that the amount of traffic
generated will be functionally related to some unit of activity (i.e., number of fueling positions).
In addition, Site traffic fluctuates substantially on different days and hours throughout the year.
Therefore, it is imperative to select an appropriate hourly volume on which to base the design of
the external roadway and site access facilities. The Weekday A.M. and P.M. Peak Hours were
selected based on the adjacent street traffic during these hours.

The 2015 Build Traffic Scenario included the proposed use of the Site as a Speedway development.

For analysis purposes, the unit used as the base variable for the trip-generation rate was the number
of fueling positions. Utilizing data contained in the Institute of Transportation Engineers (ITE)
Trip Generation Manual, 9th Edition, and methods outlined in the (ITE) Trip Generation
Handbook.

The traffic estimated for the proposed use of the Site as a Speedway development was added to
the Existing Weekday Peak Hour Traffic Volumes which served as a basis in the development of
any potential recommended roadway improvements for the 2015 Build Traffic Scenario. 2015
Background and Build Conditions are illustrated in Appendices C & D.

4.2 Directional Distribution of the Development-Generated Traffic Volumes

The directional distribution of the Site-generated traffic is a function of several variables. The
assumptions and methods used in estimating the direction in which traffic will approach and depart
the site varies with several location-specific conditions such as:

- Size & type of the proposed development
- Population distribution within the defined area of influence
- Prevailing operating conditions on the existing street system

The analysis of directional distribution is based on the observation that drivers normally will
choose the fastest (not necessarily the most direct) routes to and from a given traffic generator.
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The directional distribution of trips generated by the proposed use of the Site as a Service Station
with Convenience Market development is shown in Table 2.

Table 2
Directional Distribution of Speedway
Development-Generated Traffic Volumes

Approach/Departure
Route Primary Trip Distribution
AM Peak PM Peak
From North 50% 35%
From South 35% 50%
From West 15% 15%
Totals 100% 100%

Based on the directional distributions shown in Table 2 the estimated traffic volumes were
distributed to the adjacent roadway system to determine 2015 Build Conditions.

The distributions of trips to and from the site are shown in Appendix B.
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5 Estimates of 2035 Build Traffic in the Vicinity of the Site

2035 No-Build Peak Hour Traffic Volumes were calculated by increasing the Existing Weekday
Peak Hour Traffic Volumes by 1.7% per year growth factor for twenty-one (21) years. A growth
factor of 1.7% was used per the City of Delaware. Then the 2035 Build traffic volumes were
calculated by adding the traffic estimated for the proposed use of the Site as a Speedway
development to the Existing Weekday Peak Hour Traffic Volumes.

5.1 2035 Mixed-Use Development-Generated Traffic Volumes

The traffic estimated for the proposed use of the Site as a Speedway development was added to
the 2035 Design Year Weekday Peak Hour Traffic Volumes which served as a basis in the
development of any potential recommended roadway improvements for the 2035 Build Traffic
Scenario. 2035 Background and Build Conditions are illustrated in Appendices E & F.

5.2 Directional Distribution of the Mixed-Use Development-Generated Traffic Volumes

The directional distribution of trips generated by the proposed use of the Site as a retail
development is shown in Table 2.

6 Level of Service of Analyzed Intersections

Synchro version 8 was used for the capacity analysis. A capacity analysis was performed for
the 2015 Background & Build Conditions and the 2035 Background & Build Conditions. As
required, a level-of-service of “D” or better is maintained during peak hours for all movements
when the recommended improvements are constructed.

A Level of Service Table is provided for the 2015 Background and Build conditions (TABLE 3)
and the 2035 Background and Build conditions (TABLE 4).

The Synchro analyses are located in Appendices G-P.
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TABLE 3
Level of Service

2015
Background and Build Conditions

Level of Service (LOS)

INTERSECTION | CONTROL | Approach | 2015 BKGD 2015 BUILD
AM. | PM. | AM. | PM.
EBLR | B(14.7) | B (15.6) | C (20.2) | C (3L3)
NBL | A(6.2) | B(185) | B(120) | C (34.1)
. . NBT | A(68) | A(ZL) | A®BO) | A(92)
Uﬁ}ﬁj’rﬁojg's ggfnf;f SBT | B(15.0) | B(18.3) | B (18.0) | C (28.6)
SBR | A(46) | A(35) | A(G2) | AGA)
Overall | B (11.6) | B (12.7) | B (14.3) | C (20.4)

*2015 PM Peak Build Condition with recommended improvements

TABLE 4

Level of Service

2035
Background and Build Conditions

Level of Service (LOS)

INTERSECTION | CONTROL | Approach 2035 BKGD 2035 BUILD IMP*
AM. | PM. | AM. | PM. | PM.
EBLR | C(32.0) | C(349) | D (37.6) | E (67.7) .
EBL ; - i ~ | DG40)
EBR - - i T B@Y)
. . NBL | B(154) | C(33.0) | D(36.1) | F(87.5) | D (54.7)
U,a 23 & Hills | Traffic NBT | B(115) | A@81) | B(115) | B(127) | A(9.0)
iller Road Signal
SBT | C(324) | C(349) | D (42.8) | E (66.6) | D (43.9)
SBR | A(4T7) | A(34) | A(46) | A@4T) | A4D)
Overall | C(23.8) | C(21.8) | C (30.1) | D (43.4) | C (27.6)

*2035 P.M. Peak Build Condition with recommended improvements including 261’

EBL turn lane
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7. Crash Data at Studied Intersection

Crash data was obtained from the Ohio Department of Public Safety. Crash data for calendar
years 2011-2013 for the intersection of U.S. 23/Hills-Miller Road intersection was reviewed for
date, and circumstance. For calendar year 2011 there were 6 reported crashes; the circumstance
for 4 of the crashes was following too closely. For calendar year 2012 there were 5 reported
crashes, the circumstance for 2 of the crashes was following too closely. For calendar year 2013
there were 3 reported crashes, the circumstance for 2 of the crashes was following too closely.
There were a total of 14 reported crashes for calendar years 2011-2013.

8 Turn Lane Analysis

Turn lane analysis were performed at the proposed Site driveways and the intersection of
U.S. 23/Hills-Miller Road.

8.1 Site Driveways Turn Lane Analysis

In the 2015 Build Scenario right turn lane warrants were met for a southbound right turn lane at
the proposed site access along U.S.23. The length of this turn lane should be 285’ including the
diverging taper.

The calculations and worksheets for the southbound U.S. 23 right turn lane are in Appendix R.

In the 2015 and 2035 Build Scenarios a right turn lane and left turn lane analysis at the proposed
site access along Hills-Miller Road was performed and turn lanes are not warranted.

Turn Lane Graphs are in Appendix Q.

8.2 Northbound U.S. 23 Left Turn Lane Length Analysis

The northbound left turn lane length on U.S. 23 to go westbound on Hills-Miller Road was
analyzed using figures 401-9E and 401-10E from ODOT’s L&D Manual Volume One. The
existing length of the turn lane is 245’ in length not including the diverging taper. The necessary
length for the 2015 Background condition, using figures 401-9E and 401-10E from ODOT’s L&D
Manual Volume One, is 343’, the 2015 Build condition is 393’, the 2035 Background condition is
393’, and the 2035 Build condition is 468°. All turn lane lengths include the 50” diverging taper.
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The calculations and worksheets for the northbound U.S. 23 left turn lane are in Appendix R.

A queuing analysis was performed using SimTraffic to determine the queue that would develop
under build conditions with the recommended improvements. For the 2015 Build condition the
maximum queue was 155’ and the average queue was 120°, while for the 2035 Build condition the
maximum queue was 258’ and the average queue was 185°.

The SimTraffic analyses are located in Appendices I-K & N-P.

The deceleration length per figure 401-9E is 125° and the maximum queue length for the 2035
Build Condition, as shown in SimTraffic, is 268°. These total 393°, including the 50’ diverging
taper. The exclusive northbound U.S. 23 left turn lane, if lengthened, will extend beyond a
commercial access on the east side of U.S. 23. This would result in southbound vehicles that are
turning left into the commercial access queuing in the southbound through lane prior to turning
across the northbound left turn lane. The existing turn 245’ turn lane is less than the 343’ required
in the 2015 Background scenario. Due to the existing substandard nature of the northbound left
turn lane and the commercial access conflict that would occur if the turn lane was extended,
lengthening of the exclusive northbound left turn lane is not recommended.

8.3 Eastbound Hills-Miller Road Left Turn Lane Length Analysis

In order to meet the City of Delaware TIS standard of a level-of-service of D or better during the
peak traffic hours, an eastbound left turn lane length on Hills-Miller Road to go northbound on
U.S. 23 was analyzed using figures 401-9E and 401-10E from ODOT’s L&D Manual Volume
One. The necessary length for the 2015 Build condition, using figures 401-9E and 401-10E from
ODOT’s L&D Manual Volume One, is 211° and the 2035 Build condition is 261°. All turn lane
lengths include the 50° diverging taper. Queuing analysis shows that eastbound lanes will not
accumulate queues longer than 261°.

The calculations and worksheets for the eastbound Hills-Miller Road left turn lane are in Appendix
R.
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9 Traffic Evaluation and Recommendations

9.1 Summary of Recommendations

The following summary of recommendations was determined for Existing, Background, and
Build Traffic scenarios. All recommended improvements are required by the City of Delaware
to be constructed prior to opening day, regardless of the year in which they are warranted.

2015 No-Build Traffic Scenario:
No improvements are recommended.

2015 Build Traffic Scenario: (Speedway)

Construct a southbound right turn lane on U.S. 23 at the proposed right-in/right-out access.
The turn lane should be 285’ in length which includes the 50” diverging taper. The existing
northbound left turn lane on U.S. 23 is approximately 10* wide. The City of Delaware has
required that U.S. 23 northbound be widened in order to accommodate three, 12’ wide,
northbound lanes to meet current ODOT standards. This study finds the need to lengthen the
existing northbound left turn lane to meet ODOT standards, but does not recommend for the
turn lane to be lengthened due to an existing commercial drive on US 23 immediately south of
the existing left turn lane. The existing northbound left turn lane should be restriped per
OMUTCD Figure 3B-7 for the transition from two-way left turn lane to a dedicated
northbound left turn lane.

2035 Background Traffic Scenario:
No improvements are recommended.

2035 Build Traffic Scenario: (Speedway)

Construct an eastbound left turn lane on Hills-Miller road at the intersection of U.S. 23. Turn
lane should be 261° in length which includes the 50” diverging taper. Queuing analysis shows
that the eastbound lanes will not accumulate queues longer than 261°. The City of Delaware
has required that Hills-Miller road be widened from the western property line of the Speedway
parcel to U.S. 23 creating a three lane section with 12° lane widths. Tapering to the existing
two lane section of Hills-Miller road will be accomplished through striping, therefore
additional widening west of the parcel line is not required by the City.
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TRAFFIC COUNTS
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CESQO, Inc.

8534 Yankee Street, Suite 2B
Dayton, Ohio 45458
Phone: (937) 435-8584
Fax: (937) 435-3307

WWW.cesoinc.com
Location: Hills-Miller & US 23 File Name : Hills-Miller and US 23
Counter: Site Code : 00007775
Counted by: CESO Start Date : 6/3/2014
Weather: PageNo :1
Groups Printed- Unshifted - Bank 1
Southbound Westbound Northbound Eastbound
Start Time Left ‘ Thru ‘ Right ! Peds ‘ App. Total Left ‘ Thru ‘ Right ‘ Peds ‘ App. Total Left ‘ Thru ! Right ‘ Peds ‘ App. Total | Left 1 Thru ‘ Right ‘ Peds ‘ App.Total | Int. Total
07:15 AM o | 216 11 0 227 0 0 0 0 0 9 [| 180 0 0 189 9 0 49 0 58 474
07:30 AM 0 | 245 4 0 249 0 0 0 0 0 15 || 206 0 0 221 12 0 48 0 60 530
07:45 AM 0 | 255 5 0 260 0 0 0 0 0 17 || 206 0 0 223 10 0 47 0 57 540
Total o | 716 20 0 736 0 0 0 0 0 41 || 592 0 0 633 31 0 |[144 0 175 1544
08:00 AM o | 266 6 0 272 0 0 0 0 0 14 || 184 0 0 198 7 0 54 0 61 531
08:15 AM 0 227 4 0 231 0 0 0 0 0 12 181 0 0 193 15 0 26 0 41 465
08:30 AM 0 222 9 0 231 0 0 0 0 o 20 195 0 0 215 4 0 39 0 43 489
08:45 AM 0 237 4 0 241 0 0 0 0 o 6 201 0 0 207 7 0 36 0 43 491
Total 0 952 23 0 975 0 0 0 0 0 52 761 0 0 813 33 0 155 0 188 1976
09:00 AM | 0 188 9 0 197 | 0 0 0 0 o] 16 196 0 0 212 10 0 27 0 37| 446
*k*k BREAK *k%
Total | 0 188 9 0 197 | 0 0 0 0 0] 16 196 0 0 212 | 10 0 27 0 37] 446
*kk BREAK *kk
04:15 PM 0 236 8 0 244 0 0 0 0 0 34 278 0 0 312 4 0 28 0 32 588
04:30 PM 0 _252 10 0 262 0 0 0 0 0 36 277 0 0 313 8 0 37 0 45 620
04:45 PM 0 |261 8 0 269 0 0 0 0 o 48 | [ 313 0 0 361 9 0 34 0 43 673
Total 0 | 740 26 0 775 0 0 0 0 ol | 118 [ 868 0 0 986 21 0 99 0 120 1881
05:00 PM o | 300 7 0 316 0 0 0 0 0 35| | 276 0 0 311 9 0 22 0 31 658
05:15 PM 0 | 252 9 0 261 0 0 0 0 0 50 | | 343 0 0 393 6 0 30 0 36 690
05:30 PM 0 | 245 14 0 259 0 0 0 0 0 47 | | 318 0 0 365 7 0 38 0 45 669
05:45 PM 0 207 6 0 713 0 0 0 0 0 51 765 0 0 316 7 0 37 0 v\ 573
Total 0 1013 36 0 1049 0 0 0 0 0| 183 1202 0 0 1385 29 0 127 0 156 2590
06:00 PM 0 203 9 0 212 0 0 0 0 58 235 0 0 293 11 0 27 0 38 543
Grand Total 0 3821 123 0 3944 0 0 0 0 0| 468 3854 0 0 4322 | 135 0 579 0 714 8980
Apprch % 0 969 3.1 0 0 0 0 0 10.8  89.2 0 0 18.9 0 811 0
Total % 0 426 1.4 0 43.9 0 0 0 0 0 52 429 0 0 48.1 15 0 6.4 0 8
Unshifted 0 3821 123 0 3944 0 0 0 0 0] 468 3854 0 0 4322 135 0 579 0 714 8980
% Unshifted 0 100 100 0 100 0 0 0 0 0| 100 100 0 0 100 | 100 0 100 0 100 100
Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
% Bank 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Location: Hills-Miller & US 23 File Name : Hills-Miller and US 23
Counter: Site Code : 00007775
Counted by: CESO Start Date : 6/3/2014
Weather: PageNo :2
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CESQO, Inc.

8534 Yankee Street,

Suite 2B

Dayton, Ohio 45458
Phone: (937) 435 - 8584_| Fax: (937) 435-3307

Page 1

NB US23 - N of HM -Processed
Northbound US 23

North of Hills Miller - Delaware, OH

WwWw.cesoinc.com

Start Mon Tue Wed Thu Fri Average Sat Sun Week

Time 16-Jun-14 17-Jun-14  18-Jun-14  19-Jun-14  20-Jun-14 Day 21-Jun-14  22-Jun-14 Average

12:00 AM * * 222 * * 222 * * 2221
01:00 * * 214 * * 214 * * 214 ]
02:00 * * 153 * * 153 * * 153 []
03:00 * % 176 * % 176 % * 176 1
04:00 * * 256 * * 256 * * 256 [ ]
05:00 ¥ x 361 i x 361 x x 361 |
06:00 * * 652 * * 652 * * 52 ]
07:00 * * 924 * * 924 * * 94 ]
08:00 * 920 964 * * 942 * * a2 ]
09:00 + 1029 984 * * 1006 * * 1006
10:00 * 982 740 * * 861 * * gerl ]
11:00 * 1000 * * * 1000 * * 000 ]

12:00 PM * 938 * * * 938 * * 93s[ ]
01:00 * 1162 * * * 1162 * * 1162 |
02:00 * 1169 * * * 1169 * * 1169 | |
03:00 * 1324 * * * 1324 * * 1324 |
04:00 + 1435 * * * 1435 * * 1435 |
05:00 * 1317 * * * 1317 * * 1317 |
06:00 * 1032 * * * 1032 * * 1032 ]
07:00 * 814 * * * 814 * * g4 ]
08:00 * 673 * * * 673 * * 673 ]
09:00 i 578 * * * 578 * * 578 ]
10:00 * 400 * * * 400 * * 400 ]
11:00 * 357 * * * 357 * * 37|

Day Total 0 15130 5646 0 0 17966 0 0 17966

;@k@g 0.0% 84.29% 31.4% 0.0% 0.0%
% Avg. Week 0.0% 84.2% 31.4% 0.0% 0.0% 100.0% 0.0% 0.0%
AM Peak 09:00 09:00 09:00 09:00
Vol. 1029 984 1006 1006
PM Peak 16:00 16:00 16:00
Vol. 1435 1435 1435
Grand Total 0 15130 5646 0 0 17966 0 17966
ADT ADT 17,466 AADT 17,466



CESO, Inc. Page 1

8534 Yankee Street, Suite 2B
Dayton, Ohio 45458
Phone: (937) 435 - 8584_| Fax: (937) 435-3307

SB US23-Processed
Southbound US 23
North of Hills Miller Rd. - Delaware, OH

WwWw.cesoinc.com

Start Mon Tue Wed Thu Fri Average Sat Sun Week

Time 16-Jun-14 17-Jun-14  18-Jun-14  19-Jun-14  20-Jun-14 Day 21-Jun-14  22-Jun-14 Average

12:00 AM * * 154 * * 154 * * 154 []
01:00 * * 138 * * 138 * * 138 1
02:00 * * 150 * * 150 * * 150 []
03:00 i X 250 £ X 250 X X 250 ]
04:00 * * 440 * * 440 * * a0 ]
05:00 ¥ x 902 i x 902 x x Q2 ]
06:00 * * 1102 * * 1102 * * 1102 | \
07:00 * 1132 1112 * * 1122 * * 1122 |
08:00 * 962 978 * * 970 * * 970 | |
09:00 * 936 888 * * 912 * * 912 \
10:00 * 1020 * * * 1020 * * 1020 | |
11:00 * 1056 * * * 1056 * * 1056 \

12:00 PM * 1060 * * * 1060 * * 1060 | |
01:00 * 1089 * * * 1089 * * 1089 |
02:00 * 1119 * * * 1119 * * 1119 | |
03:00 * 1206 * * * 1206 * * 1206 |
04:00 * 1165 * * * 1165 * * 1165 | \
05:00 ¥ 1067 * * * 1067 * * 1067 \
06:00 * 781 * * * 781 * * et ]
07:00 * 621 * * * 621 * * 620 ]
08:00 * 526 * * * 526 * * 506 ]
09:00 * 384 * * * 384 * * 384 ]
10:00 * 302 * * * 302 * * 302
11:00 * 266 * * * 266 * * 266 |

Day Total 0 14692 6114 0 0 17802 0 0 17802

;@k@g 0.0% 82.5% 34.3% 0.0% 0.0%
% Avg. Week 0.0% 82.5% 34.3% 0.0% 0.0% 100.0% 0.0% 0.0%
AM Peak 07:00 07:00 07:00 07:00
Vol. 1132 1112 1122 1122
PM Peak 15:00 15:00 15:00
Vol. 1206 1206 1206
Grand Total 0 14692 6114 0 0 17802 0 0 17802
ADT ADT 17,292 AADT 17,292



CESQO, Inc. Page 1
8534 Yankee Street, Suite 2B

Dayton, Ohio 45458 Hills Miller-Processed

Hills-Miller Road

Phone: (937) 435 - 8584 | Fax: (937) 435-3307 West of US 23 - Delaware, OH
WWW.cesoinc.com
Start 17-Jun-14
Time Tue Eastbound Westbound Total
12:00 AM * * *
01:00 * * *
02:00 * * *
03:00 s t *
04:00 * * *
05:00 * e *
06:00 * * *
07:00 & e *
08:00 142 127 269
09:00 132 114 246
10:00 112 112 224
11:00 152 155 307
12:00 PM 114 111 225
01:00 134 146 280
02:00 120 152 272
03:00 130 186 316
04:00 168 228 396
05:00 140 226 366
06:00 86 150 236
07:00 97 144 241
08:00 88 102 190
09:00 52 72 124
10:00 22 46 68
11:00 14 26 40
Total 1703 2097 3800
Percent 44.8% 55.2%

AM Peak 11:00 11:00 11:00
Vol. 152 155 307

PM Peak 16:00 16:00 16:00

Vol. 168 228 396



CESQO, Inc. Page 2
8534 Yankee Street, Suite 2B

Dayton, Ohio 45458 Hills Miller-Processed

Hills-Miller Road

Phone: (937) 435 - 8584 | Fax: (937) 435-3307 West of US 23 - Delaware, OH
WWW.cesoinc.com
Start 18-Jun-14
Time Wed Eastbound Westbound Total
12:00 AM 15 14 29
01:00 5 4 9
02:00 8 6 14
03:00 12 4 16
04:00 34 20 54
05:00 126 48 174
06:00 201 106 307
07:00 196 126 322
08:00 124 84 208
09:00 110 107 217
10:00 38 36 74
11:00 & & &
12:00 PM * * *
01:00 & & &
02:00 * * *
03:00 & * i
04:00 * * *
05:00 a e ks
06:00 * * *
07:00 & w s
08:00 * * *
09:00 & & &
10:00 * * *
11:00 & & &
Total 869 555 1424
Percent 61.0% 39.0%
AM Peak 06:00 07:00 07:00
Vol. 201 126 322
PM Peak
Vol.
Grand Total 2572 2652 5224
Percent 49.2% 50.8%

ADT ADT 4,452 AADT 4,452
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Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations L LI © S ul

Volume (vph) 38 202 55 790 999 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 10 12 12 12

Storage Length (ft) 0 0 245 230

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 100 100 100 095 095 1.00

Frt 0.886 0.850

Flt Protected 0.992 0.950

Satd. Flow (prot) 1583 0 1652 3282 3282 1583

FIt Permitted 0.992 0.150

Satd. Flow (perm) 1583 0 261 3282 3282 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 193 28

Link Speed (mph) 35 45 45

Link Distance (ft) 1023 413 393

Travel Time () 19.9 6.3 6.0

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 2% 2% 2%  10%  10% 2%

Adj. Flow (vph) 41 220 60 859 1086 28

Shared Lane Traffic (%)

Lane Group Flow (vph) 261 0 60 859 1086 28

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 11 10 10

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 100 109 100 100 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 2 1 2 2 1

Detector Template Thru  Right

Leading Detector (ft) 100 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 6 20 6 6 20

Detector 1 Type CIH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay () 4.0 4.0 4.0 0.0 0.0

Detector 2 Position(ft) 94 94 94

Detector 2 Size(ft) 6 6 6

Detector 2 Type CIH+EX CH+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0 0.0

Turn Type NA pm-+pt NA NA  Perm

Protected Phases 4 5 2 6

2015 Background AM Peak 10/31/2014 Synchro 8 Report
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Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Permitted Phases 2 6
Detector Phase 4 5 2 6 6
Switch Phase
Minimum Initial (s) 7.0 40 200 200 200
Minimum Split (s) 13.0 100 260 260 26.0
Total Split (s) 23.0 120 57.0 450 450
Total Split (%) 28.8% 15.0% 71.3% 56.3% 56.3%
Maximum Green (s) 17.0 6.0 510 390 390
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap () 0.2 0.2 2.0 2.0 2.0
Time Before Reduce (s) 0.0 00 250 250 25.0
Time To Reduce (s) 0.0 00 200 200 200
Recall Mode None None Min Min Min
Act Effct Green (s) 10.0 337 337 217 217
Actuated g/C Ratio 0.18 059 059 049 049
v/c Ratio 0.60 019 044 068 004
Control Delay 14.7 6.2 6.8 15.0 4.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 14.7 6.2 6.8 150 4.6
LOS B A A B A
Approach Delay 14.7 6.8 148
Approach LOS B A B
Queue Length 50th (ft) 22 6 61 156 0
Queue Length 95th (ft) 96 23 131 276 12
Internal Link Dist (ft) 943 333 313
Turn Bay Length (ft) 245 230
Base Capacity (vph) 644 314 2796 2447 1187
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.41 019 031 044 0.2
Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 56.8
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.68
Intersection Signal Delay: 11.6 Intersection LOS: B
Intersection Capacity Utilization 60.5% ICU Level of Service B
Analysis Period (min) 15
2015 Background AM Peak 10/31/2014 Synchro 8 Report
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US 23 & Hills-Miller Road

Lanes, Volumes, Timings
5/6/2015

2:

Splits and Phases: 2

1

Synchro 8 Report
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Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T I

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations L LI © S ul

Volume (vph) 31 127 184 1271 1084 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 10 12 12 12

Storage Length (ft) 0 0 245 230

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 100 100 100 095 095 1.00

Frt 0.892 0.850

Flt Protected 0.990 0.950

Satd. Flow (prot) 1590 0 1652 3282 3282 1583

FIt Permitted 0.990 0.120

Satd. Flow (perm) 1590 0 209 3282 3282 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 138 41

Link Speed (mph) 35 45 45

Link Distance (ft) 1023 413 1148

Travel Time () 19.9 63 174

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 2% 2% 2%  10%  10% 2%

Adj. Flow (vph) 34 138 200 1382 1178 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 172 0 200 1382 1178 41

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 11 10 10

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 100 109 100 100 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 2 2 1

Detector Template Thru  Right

Leading Detector (ft) 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 20 6 6 20

Detector 1 Type CIH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay () 4.0 4.0 4.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type CH+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0

Turn Type NA pm-+pt NA NA  Perm

Protected Phases 4 5 2 6

2015 Background PM Peak 10/31/2014 Synchro 8 Report
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Lanes, Volumes, Timings US 23 & Hills-Miller Road

2: 5/6/2015
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Permitted Phases 2 6
Detector Phase 4 5 2 6 6
Switch Phase
Minimum Initial (s) 7.0 40 200 200 200
Minimum Split (s) 13.0 100 260 260 26.0
Total Split (s) 18.0 140 720 580 58.0
Total Split (%) 20.0% 15.6% 80.0% 64.4% 64.4%
Maximum Green (s) 12.0 80 660 520 520
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap () 0.2 0.2 2.0 2.0 2.0
Time Before Reduce (s) 0.0 00 250 250 25.0
Time To Reduce (s) 0.0 00 200 200 200
Recall Mode None None Min Min Min
Act Effct Green (s) 8.3 442 442 301 301
Actuated g/C Ratio 0.13 068 0.68 047 047
v/c Ratio 0.53 062 062 077 005
Control Delay 15.6 18.5 71 183 35
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 15.6 18.5 71 183 45
LOS B B A B A
Approach Delay 15.6 85 178
Approach LOS B A B
Queue Length 50th (ft) 12 21 113 181 0
Queue Length 95th (ft) 70 #115 209 286 14
Internal Link Dist (ft) 943 333 1068
Turn Bay Length (ft) 245 230
Base Capacity (vph) 412 324 3146 2687 1303
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.42 062 044 044 0.03

Intersection Summary

Area Type: Other
Cycle Length: 90

Actuated Cycle Length: 64.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77

Intersection Signal Delay: 12.7 Intersection LOS: B
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.

2015 Background PM Peak 10/31/2014 Synchro 8 Report
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Lanes, Volumes, Timings US 23 & Hills-Miller Road
2: 5/6/2015

Queue shown is maximum after two cycles.

Splits and Phases: 2

1
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Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T N I T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations L LI © S ul

Volume (vph) 68 198 86 771 1012 26

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 10 12 12 12

Storage Length (ft) 0 0 245 230

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 100 100 100 095 095 1.00

Frt 0.900 0.850

Flt Protected 0.987 0.950

Satd. Flow (prot) 1568 0 1532 3282 3282 1583

FIt Permitted 0.987 0.137

Satd. Flow (perm) 1568 0 221 3282 3282 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 145 28

Link Speed (mph) 35 45 45

Link Distance (ft) 517 413 720

Travel Time () 10.1 6.3 109

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 10% 2% 10% 10%  10% 2%

Adj. Flow (vph) 74 215 93 838 1100 28

Shared Lane Traffic (%)

Lane Group Flow (vph) 289 0 93 838 1100 28

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 11 10 10

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 100 109 100 100 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 2 2 1

Detector Template Thru  Right

Leading Detector (ft) 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 20 6 6 20

Detector 1 Type CIH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay () 4.0 4.0 4.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type CH+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0

Turn Type NA pm-+pt NA NA  Perm

Protected Phases 4 5 2 6

2015 Build AM Peak 10/31/2014 Synchro 8 Report
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Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Permitted Phases 2 6
Detector Phase 4 5 2 6 6
Switch Phase
Minimum Initial (s) 7.0 40 200 200 200
Minimum Split (s) 13.0 100 260 260 26.0
Total Split (s) 33.0 100 470 370 370
Total Split (%) 41.3% 125% 58.8% 46.3% 46.3%
Maximum Green (s) 27.0 40 410 310 310
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap () 0.2 0.2 2.0 2.0 2.0
Time Before Reduce (s) 0.0 00 250 250 25.0
Time To Reduce (s) 0.0 00 200 200 200
Recall Mode None None Min Min Min
Act Effct Green (s) 12.1 346 346 2712 272
Actuated g/C Ratio 0.20 058 058 046 046
v/c Ratio 0.67 042 044 073 004
Control Delay 20.2 12.0 8.0 18.0 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 20.2 12.0 80 180 5.2
LOS C B A B A
Approach Delay 20.2 84 176
Approach LOS C A B
Queue Length 50th (ft) 49 12 73 167 0
Queue Length 95th (ft) 124 38 146 294 13
Internal Link Dist (ft) 437 333 640
Turn Bay Length (ft) 245 230
Base Capacity (vph) 825 221 2348 1800 881
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.35 042 036 061 003
Intersection Summary
Area Type: Other
Cycle Length: 80
Actuated Cycle Length: 59.3
Natural Cycle: 55
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.73
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 63.7% ICU Level of Service B
Analysis Period (min) 15
2015 Build AM Peak 10/31/2014 Synchro 8 Report
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Hanahan
Text Box
US 23 & Hills-Miller Road


Lanes, Volumes, Timings

US 23 Access

6: 5/6/2015
2 T N I T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations ul +4 44 ul

Volume (vph) 0 39 0 840 999 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 235

Storage Lanes 0 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 100 100 100 095 095 100

Frt 0.865 0.850

Flt Protected

Satd. Flow (prot) 0 1611 0 3282 3282 1583

FIt Permitted

Satd. Flow (perm) 0 1611 0 3282 3282 1583

Link Speed (mph) 30 30 45

Link Distance (ft) 139 720 506

Travel Time (s) 3.2 16.4 7.7

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 2% 2% 2%  10%  10% 2%

Adj. Flow (vph) 0 42 0 913 1086 46

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 42 0 913 1086 46

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 0 0 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 37.6% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings

Hills-Miller Road Access

8: 5/6/2015
A AN S

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 13 232 81 31 34 13

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.962 0.963

Flt Protected 0.997 0.965

Satd. Flow (prot) 0 1857 1792 0 1731 0

FIt Permitted 0.997 0.965

Satd. Flow (perm) 0 1857 1792 0 1731 0

Link Speed (mph) 35 30 30

Link Distance (ft) 525 517 157

Travel Time (s) 102 118 3.6

Peak Hour Factor 092 092 092 092 092 092

Adj. Flow (vph) 14 252 88 34 37 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 266 122 0 51 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 29.6% ICU Level of Service A

Analysis Period (min) 15
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Queuing and Blocking Report

5/6/2015
Intersection: 2:
Movement EB NB NB NB SB SB
Directions Served LR L T T T T
Maximum Queue (ft) 214 55 137 113 220 162
Average Queue (ft) 99 33 85 52 155 116
95th Queue (ft) 202 65 143 104 231 176
Link Distance (ft) 408 397 397 640 640
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 245
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 6:
Movement EB
Directions Served R
Maximum Queue (ft) 19
Average Queue (ft) 15
95th Queue (ft) 27
Link Distance (ft) 81
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 8:
Movement EB SB
Directions Served LT LR
Maximum Queue (ft) 53 77
Average Queue (ft) 17 44
95th Queue (ft) 52 76
Link Distance (ft) 501 126
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Network Summary
Network wide Queuing Penalty: 0
2015 Build AM Peak SimTraffic Report
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Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T N I T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations L LI © S ul

Volume (vph) 86 121 241 1239 1099 38

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width (ft) 11 12 10 12 12 12

Storage Length (ft) 0 0 245 230

Storage Lanes 1 0 1 1

Taper Length (ft) 25 25

Lane Util. Factor 100 100 100 095 095 1.00

Frt 0.921 0.850

Flt Protected 0.980 0.950

Satd. Flow (prot) 1574 0 1532 3282 3282 1583

FIt Permitted 0.980 0.103

Satd. Flow (perm) 1574 0 166 3282 3282 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 75 41

Link Speed (mph) 35 45 45

Link Distance (ft) 517 413 720

Travel Time () 10.1 6.3 109

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 10% 2% 10% 10%  10% 2%

Adj. Flow (vph) 93 132 262 1347 1195 41

Shared Lane Traffic (%)

Lane Group Flow (vph) 225 0 262 1347 1195 41

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 11 10 10

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 104 100 109 100 100 1.00

Turning Speed (mph) 15 9 15 9

Number of Detectors 1 1 2 2 1

Detector Template Thru  Right

Leading Detector (ft) 20 20 100 100 20

Trailing Detector (ft) 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0

Detector 1 Size(ft) 20 20 6 6 20

Detector 1 Type CIH+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay () 4.0 4.0 4.0 0.0 0.0

Detector 2 Position(ft) 94 94

Detector 2 Size(ft) 6 6

Detector 2 Type CH+Ex CI+Ex

Detector 2 Channel

Detector 2 Extend (S) 0.0 0.0

Turn Type NA pm-+pt NA NA  Perm

Protected Phases 4 5 2 6

2015 Build PM Peak 10/31/2014 Synchro 8 Report
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Hanahan
Text Box
US 23 & Hills-Miller Road


Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Permitted Phases 2 6
Detector Phase 4 5 2 6 6
Switch Phase
Minimum Initial (s) 7.0 40 200 200 200
Minimum Split (s) 13.0 100 260 260 26.0
Total Split (s) 28.0 190 620 430 430
Total Split (%) 31.1% 21.1% 68.9% 47.8% 47.8%
Maximum Green (s) 22.0 130 560 370 370
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Minimum Gap () 0.2 0.2 2.0 2.0 2.0
Time Before Reduce (s) 0.0 00 250 250 25.0
Time To Reduce (s) 0.0 00 200 200 200
Recall Mode None None Min Min Min
Act Effct Green (s) 13.2 521 521 328 328
Actuated g/C Ratio 0.17 0.67 067 042 042
v/c Ratio 0.68 076 061 086 0.06
Control Delay 31.3 34.1 92 286 5.4
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 31.3 34.1 92 286 54
LOS C C A C A
Approach Delay 31.3 133 278
Approach LOS C B C
Queue Length 50th (ft) 71 77 161 263 0
Queue Length 95th (ft) 144 #232 294 #447 19
Internal Link Dist (ft) 437 333 640
Turn Bay Length (ft) 245 230
Base Capacity (vph) 507 344 2412 1593 789
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.44 076 056 075 0.05
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 77.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86
Intersection Signal Delay: 20.4 Intersection LOS: C
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
2015 Build PM Peak 10/31/2014 Synchro 8 Report
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Hanahan
Text Box
US 23 & Hills-Miller Road


Lanes, Volumes, Timings

US 23 Access

6: 5/6/2015
2 T N I T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations ul +4 44 ul

Volume (vph) 0 38 0 1327 1099 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 235

Storage Lanes 0 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 100 100 100 095 095 100

Frt 0.865 0.850

Flt Protected

Satd. Flow (prot) 0 1611 0 3282 3282 1583

FIt Permitted

Satd. Flow (perm) 0 1611 0 3282 3282 1583

Link Speed (mph) 30 30 45

Link Distance (ft) 139 720 506

Travel Time (s) 3.2 16.4 7.7

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 2% 2% 2%  10%  10% 2%

Adj. Flow (vph) 0 41 0 1442 1195 43

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 41 0 1442 119 43

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 0 0 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings

Hills-Miller Road Access

8: 5/6/2015
A AN S

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 18 148 222 57 59 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.972 0.968

Flt Protected 0.995 0.963

Satd. Flow (prot) 0 1853 1811 0 1736 0

FIt Permitted 0.995 0.963

Satd. Flow (perm) 0 1853 1811 0 1736 0

Link Speed (mph) 35 30 30

Link Distance (ft) 525 517 157

Travel Time (s) 102 118 3.6

Peak Hour Factor 092 092 092 092 092 092

Adj. Flow (vph) 20 161 241 62 64 20

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 181 303 0 84 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 33.9% ICU Level of Service A

Analysis Period (min) 15
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Queuing and Blocking Report

5/6/2015
Intersection: 2:
Movement EB NB NB NB SB SB SB
Directions Served LR L T T T T R
Maximum Queue (ft) 106 113 196 181 218 206 31
Average Queue (ft) 63 84 126 103 160 139 11
95th Queue (ft) 101 124 199 185 263 257 35
Link Distance (ft) 408 397 397 640 640
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 245 230
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 6:
Movement EB
Directions Served R
Maximum Queue (ft) 43
Average Queue (ft) 17
95th Queue (ft) 52
Link Distance (ft) 81
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Intersection: 8:
Movement EB SB
Directions Served LT LR
Maximum Queue (ft) 31 54
Average Queue (ft) 6 34
95th Queue (ft) 26 51
Link Distance (ft) 501 126
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)
Network Summary
Network wide Queuing Penalty: 0
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Lanes, Volumes, Timings

US 23 & Hills-Miller Road

2: 5/6/2015
2 T I
Lane Group EBL EBR NBL NBT SBT SBR
Lane Configurations % ul LI © S ul
Volume (vph) 86 121 241 1239 1099 38
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 211 245 230
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 100 100 100 095 095 100
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 1641 1583 1641 3282 3282 1583
FIt Permitted 0.950 0.129
Satd. Flow (perm) 1641 1583 223 3282 3282 1583
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 132 37
Link Speed (mph) 35 45 45
Link Distance (ft) 517 413 720
Travel Time (s) 10.1 6.3 109
Peak Hour Factor 092 092 092 092 092 092
Heavy Vehicles (%) 10% 2%  10% 10% @ 10% 2%
Adj. Flow (vph) 93 132 262 1347 1195 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 93 132 262 1347 1195 41
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left Left Left  Right
Median Width(ft) 12 12 12
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9
Number of Detectors 1 1 1 2 2 1
Detector Template Right Thru  Right
Leading Detector (ft) 20 20 20 100 100 20
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 20 20 20 6 6 20
Detector 1 Type C+Ex Cl+Ex Cl+Ex Cl+Ex CIHEx CI+Ex
Detector 1 Channel
Detector 1 Extend (S) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (S) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay () 4.0 0.0 4.0 4.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type CH+Ex CI+Ex
Detector 2 Channel
Detector 2 Extend (S) 0.0 0.0
Turn Type NA  Perm pm+pt NA NA  Perm
Protected Phases 4 5 2 6
Permitted Phases 4 2 6
2015 Build PM Peak 10/31/2014 Improved Synchro 8 Report
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Lanes, Volumes, Timings US 23 & Hills-Miller Road

2: 5/6/2015
2 T N I T
Lane Group EBL EBR NBL NBT SBT SBR
Detector Phase 4 4 5 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 60 200 200 200
Minimum Split (s) 110 110 120 260 260 26.0
Total Split (s) 450 450 140 450 310 310
Total Split (%) 50.0% 50.0% 15.6% 50.0% 34.4% 34.4%
Maximum Green (S) 39.0 390 80 390 250 250
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust () 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (S) 3.0 3.0 3.0 3.0 3.0 3.0
Minimum Gap () 0.2 0.2 0.2 2.0 2.0 2.0
Time Before Reduce (s) 0.0 0.0 00 250 250 250
Time To Reduce (s) 0.0 0.0 00 200 200 200
Recall Mode None None None Min Min Min
Act Effct Green (s) 8.7 87 390 390 250 250
Actuated g/C Ratio 015 015 065 065 042 042
vlc Ratio 039 039 078 063 087 0.06
Control Delay 28.0 87 294 81 255 5.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.0 87 294 81 255 5.2
LOS © A © A © A
Approach Delay 16.6 115 248
Approach LOS B B ©
Queue Length 50th (ft) 31 0 42 123 197 1
Queue Length 95th (ft) 68 39  #165 208  #347 17
Internal Link Dist (ft) 437 333 640
Turn Bay Length (ft) 211 245 230
Base Capacity (vph) 1072 1080 335 2145 1375 684
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 009 012 078 063 087 006

Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 59.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
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Text Box
US 23 & Hills-Miller Road


Lanes, Volumes, Timings

US 23 Access

6: 5/6/2015
2 T N I T

Lane Group EBL EBR NBL NBT SBT SBR

Lane Configurations ul +4 44 ul

Volume (vph) 0 38 0 1327 1099 40

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 0 235

Storage Lanes 0 1 0 1

Taper Length (ft) 25 25

Lane Util. Factor 100 100 100 095 095 100

Frt 0.865 0.850

Flt Protected

Satd. Flow (prot) 0 1611 0 3282 3282 1583

FIt Permitted

Satd. Flow (perm) 0 1611 0 3282 3282 1583

Link Speed (mph) 30 30 45

Link Distance (ft) 139 720 506

Travel Time (s) 3.2 16.4 7.7

Peak Hour Factor 092 092 092 092 092 092

Heavy Vehicles (%) 2% 2% 2%  10%  10% 2%

Adj. Flow (vph) 0 41 0 1442 1195 43

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 41 0 1442 119 43

Enter Blocked Intersection No No No No No No

Lane Alignment Left  Right Left Left Left  Right

Median Width(ft) 0 0 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Stop Free  Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 40.4% ICU Level of Service A

Analysis Period (min) 15
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Lanes, Volumes, Timings

Hills-Miller Road Access

8: 5/6/2015
A AN S

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations iy Ts L

Volume (vph) 18 148 222 57 59 18

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Util. Factor 100 100 1.00 1.00 100 1.00

Frt 0.972 0.968

Flt Protected 0.995 0.963

Satd. Flow (prot) 0 1853 1811 0 1736 0

FIt Permitted 0.995 0.963

Satd. Flow (perm) 0 1853 1811 0 1736 0

Link Speed (mph) 35 30 30

Link Distance (ft) 525 517 157

Travel Time (s) 102 118 3.6

Peak Hour Factor 092 092 092 092 092 092

Adj. Flow (vph) 20 161 241 62 64 20

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 181 303 0 84 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Left Left  Right Left  Right

Median Width(ft) 0 0 12

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 100 1.00

Turning Speed (mph) 15 9 15 9

Sign Control Free  Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 33.9% ICU Level of Service A

Analysis Period (min) 15
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Queuing and Blocking Report
Improved 5/6/2015

Intersection: 2:

Movement EB EB NB NB NB SB SB SB
Directions Served L R L T T T T R
Maximum Queue (ft) 84 80 155 281 236 229 228 74
Average Queue (ft) 43 39 120 153 128 181 153 15
95th Queue (ft) 93 82 167 288 255 242 224 64
Link Distance (ft) 408 388 388 639 639

Upstream Blk Time (%)
Queuing Penalty (veh)

Storage Bay Dist (ft) 211 245 230
Storage Blk Time (%) 2 0
Queuing Penalty (veh) 4 0

Intersection: 6:

Movement EB
Directions Served R
Maximum Queue (ft) 91
Average Queue (ft) 47
95th Queue (ft) 87
Link Distance (ft) 81
Upstream Blk Time (%) 1
Queuing Penalty (veh) 0
Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8:

Movement SB
Directions Served LR
Maximum Queue (ft) 52
Average Queue (ft) 34
95th Queue (ft) 49
Link Distance (ft) 126

Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft)
Storage Blk Time (%)
Queuing Penalty (veh)

Network Summary
Network wide Queuing Penalty: 4
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