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Peters & Associates Engineers, Inc., has conducted a traffic engi-

neering study relating to a proposed mixed-use development 

(Southern Hills) to be constructed on the east side of Southwest 

Drive (Highway 49) and on the north side of Kellers Chapel Road in 

Jonesboro, Arkansas.  The intersection of Southwest Drive and Kel-

lers Chapel Road is signalized.  There is an additional signalized 

intersection on Kellers Chapel Road approximately 70 feet east of 

Southwest Drive at Mt. Carmel Road which is controlled with the 

same controller as the intersection of Southwest Drive and Kellers 

Chapel Road.  Access to the site is proposed to be provided by 

three new Collector Streets intersecting Southwest Drive (Collector 

B, Collector E and Collector G) and five access drives to serve com-

mercial tracts along Southwest Drive (Drive A, Drive C, Drive D, 

Drive F and Drive H).  Additionally, there are points of access 

planned along Kellers Chapel Road.  The primary focus of this re-

port is to assess traffic operational characteristics of the nearby 

intersections of Southwest Drive and Kellers Chapel Road, Kellers 

Chapel Road and Mt. Carmel Road and the proposed Collector 

Streets and access drives intersections along Southwest Drive.    

 

Directional splits and proposed street assignments for site-

generated traffic volumes at the study intersections were made 

based on existing traffic patterns, transportation network and re-

gional use and the Southern Hills site plan layout. 

 

Projected traffic volumes were calculated for full build-out of the 

proposed Southern Hills development.  The site is expected to be 

completed within ten years.  These projected site-generated trips 

were added to the existing traffic volumes plus background traffic 

volume growth (with a rate of 2.5 percent per year for the first ten 

years, and a 1 percent per year rate for the following ten years), 

which resulted in projected traffic volumes at full build-out of the 

site as proposed.  

 

As a part of this study, capacity and level of service traffic opera-

tional analysis has been conducted for the study intersections for 

AM and PM peak hours for existing traffic conditions (updated to 

2020) and for projected traffic conditions.   

EXECUTIVE  

SUMMARY 
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Findings of this study are summarized as follows: 

 

• Approximately 18,862 vehicle trips (combined in and out) per average 

weekday are projected to be generated by full build-out of the proposed 

Southern Hills mixed-use land uses on this site. Of this total for full 

build-out conditions, approximately 787 vehicle trips are estimated dur-

ing the traffic conditions of the AM peak hour and approximately 1,378 

vehicle trips are estimated during the traffic conditions of the PM peak 

hour.   

 

• There is approximately 3,300 linear feet of site frontage along South-

west Drive.  With three new collector streets and five new access drives, 

the spacing between the proposed access points would average over 

400 feet between intersections.  This spacing conforms to the recently 

adopted City of Jonesboro Access Management Policy for access spacing 

on a major arterial roadway. 

 

• Capacity and level of service analysis was performed for existing traffic 

volumes, lane geometry and traffic control for the AM and PM peak 

hours for the existing study intersections.  All vehicle movements cur-

rently operate at what calculates as an acceptable LOS “C” or better for 

existing traffic conditions at the study intersections for the AM and PM 

peak hours. 

 

• Capacity and LOS analysis was performed for projected traffic conditions 

for full build-out of the Southern Hills development plus 20-year back-

ground traffic volume growth for the AM and PM peak hours for the 

study intersections. There are several vehicle movements at the study 

intersections that are expected to operate at what calculates as worse 

then LOS “D” during the AM and PM peak hours without any mitigation.  

However, capacity and LOS analysis was performed for projected traffic 

conditions for full build-out of the Southern Hills development plus 20-

year background traffic volume growth for the AM and PM peak hours 

for the study intersections with the following mitigation assumed: 

ο Widen Kellers Chapel Road eastbound and westbound ap-

proaches to Southwest Drive to three lanes with each consisting 

of a left-turn lane, a left/thru/right turn lane and one receiving 

lane.   
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ο Traffic signal control at Southwest Drive and Collector E in-

tersection and with Collector E consisting of dual left-turn 

lanes, a right-turn lane and a receiving lane. 

 

• There are several vehicle movements at the study intersections that 

are expected to operate at improved LOS during the projected AM 

and PM peak hours with proposed mitigation.  Additionally, as shown 

in the detailed LOS results in the Appendix, there is expected to  be 

reduced vehicle delay.  Furthermore the minor vehicle delay is ex-

pected to occur on the side streets with vehicles on Southwest Drive 

experiencing minimal delay in the study area.  Additionally, with 

three new Collector Streets intersecting Southwest Drive and five 

access drives to serve commercial tracts along Southwest Drive, this 

is expected to accommodate left-turns at multiple, well spread loca-

tions entering the site.  If fewer intersections were to be provided, 

the southbound left-turns on Southwest Drive could experience 

longer delay and vehicle queuing during the AM and PM peak hours.  

 

• Projected intersection capacity utilization values and average control 

delay are expected to be acceptable for all of the study intersections 

for projected 20-year traffic conditions with the site-generated traffic 

included with the proposed mitigative improvements assumed. 

 

• Based on peak hour volume criteria set out in the MUTCD, it was 

found that traffic signal warrants are projected to be met at the in-

tersection of Southwest Drive and Collector E for projected 20-year 

traffic conditions.     

 

• It was found that criteria is not expected to be met for a northbound 

right-turn deceleration lane on Southwest Drive at the proposed site 

intersections during the weekday AM and PM peak hour projected 

traffic conditions except for the approach to Collector E during the 

PM peak hour.  However, capacity and LOS results for projected traf-

fic conditions indicate that a right-turn deceleration lane is not 

needed. 
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Recommendations of this study are summarized as follows: 

 

• At full build-out of the site, it is recommended to widen Kel-

lers Chapel Road eastbound and westbound approaches to 

Southwest Drive from two lanes to three lanes with each ac-

commodating a left-turn lane, a left/thru/right turn lane and 

one receiving lane.  This recommendation will also necessi-

tate modifications to the traffic signal which controls South-

west Drive and Kellers Chapel Road and Kellers Chapel Road 

and Mt. Carmel Road.  The traffic signal modifications at 

Southwest Drive and Kellers Chapel Road could also include 

the addition of provisions for pedestrians at this intersection.    

  

• At full build-out of the site, it is recommended that a fully-

actuated traffic signal be installed at the intersection of 

Southwest Drive and Collector E.  Additionally, Collector E 

should be constructed to consist of dual left-turn lanes, a 

right-turn lane and a receiving lane. 

 

• It is recommended that Drives D and F at Southwest Drive 

each be constructed to allow left and right-turns in and only 

right-turns out (prohibit left-turns out). 

 

• Intersection improvements for Southwest Drive and Kellers 

Chapel Road and new intersections along Southwest Drive 

must conform to design standards of ARDOT and the City of 

Jonesboro and will require approval by ARDOT and the City.  

 

• Traffic signal design for the intersection of Southwest Drive 

and Collector E and traffic signal modifications for the inter-

section of Southwest Drive and Kellers Chapel Road must 

conform to design standards of ARDOT and the City of Jones-

boro and will require approval by ARDOT and the City.  
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Peters & Associates Engineers, Inc., has conducted a traffic 

engineering study relating to a proposed mixed-use develop-

ment (Southern Hills) to be constructed on the east side of 

Southwest Drive (Highway 49) and on the north side of Kellers 

Chapel Road in Jonesboro, Arkansas.  The intersection of 

Southwest Drive and Kellers Chapel Road is signalized.  There 

is an additional signalized intersection on Kellers Chapel Road 

approximately 70 feet east of Southwest Drive at Mt. Carmel 

Road which is controlled with the same controller as the in-

tersection of Southwest Drive and Kellers Chapel Road.  Ac-

cess to the site is proposed to be provided by three new Col-

lector Streets intersecting Southwest Drive (Collector B, Col-

lector E and Collector G) and five access drives to serve com-

mercial tracts along Southwest Drive (Drive A, Drive C, Drive 

D, Drive F and Drive H).  Additionally, there are points of ac-

cess planned along Kellers Chapel Road.  The primary focus 

of this report is to assess traffic operational characteristics of 

the nearby intersections of Southwest Drive and Kellers 

Chapel Road, Kellers Chapel Road and Mt. Carmel Road and 

the proposed Collector Streets and access drives intersections 

along Southwest Drive. A reduced copy of the site plan is in-

cluded in the Appendix for reference.   

 

There are proposed to be a variety of land uses on the 

Southern Hills site, including residential apartments, town 

homes, condominiums, office, mini-warehouse, assisted liv-

ing, retail uses and common areas (parks).  Directional splits 

and proposed street assignments for site-generated traffic 

volumes at the study intersections were made based on ex-

isting traffic patterns, transportation network and regional 

use and the Southern Hills site plan layout of development. 

 

This is a report of methodology and findings relating to a 

traffic engineering study undertaken to:  

 

• Evaluate existing traffic conditions in the vicinity of the 

site. 

 

INTRODUCTION 
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• Determine projected traffic volumes entering and exit-

ing the proposed development at the nearby study in-

tersections and the new street and access drive inter-

sections along the site frontage proposed to serve the 

site.  

 

• Identify the effects on traffic operations for existing 

traffic in combination with site-generated traffic associ-

ated with full build-out of the planned Southern Hills 

development with twenty years background traffic vol-

ume growth in the vicinity.  

 

• Evaluate existing and projected traffic operations for 

the study intersections and make recommendations for 

improvements which may be necessary and appropriate 

for acceptable traffic operations for the projected traffic 

conditions.  

 

In the following sections of this traffic study report are traf-

fic data, study methods, findings and recommendations.  

The study is technical in nature. Analysis techniques em-

ployed are those most commonly used in the traffic engi-

neering profession for traffic impact analysis.  Certain data 

and calculations relative to traffic operational analysis are 

referenced in the report. Complete calculations and data 

are included in the Appendix of the report. 
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THE SITE The location of the development is in the City of Jonesboro, 

in Craighead County, Arkansas.  The development is pro-

posed to be constructed on the east side of Southwest Drive 

(Highway 49) and on the north side of Kellers Chapel Road.  

The intersection of Southwest Drive and Kellers Chapel Road 

is signalized.  The site is currently undeveloped.  There are 

proposed to be a variety of land uses on the Southern Hills 

site, including residential apartments, town homes, condo-

miniums, office, mini-warehouse, assisted living, retail uses 

and common areas (parks).  The proposed development site 

location and vicinity are shown on Figures 1 and 2, which fol-

low.    

 

SITE 

Figure 1 – Vicinity Map 

N

Kellers Chapel Rd 
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Figure 2 – Site Location Map 

N

Access to the site is proposed to be provided by three new 

Collector Streets intersecting Southwest Drive (Collector B, 

Collector E and Collector G) and five access drives to serve 

commercial tracts along Southwest Drive (Drive A, Drive C, 

Drive D, Drive F and Drive H).  Additionally, there are points 

of access planned along Kellers Chapel Road. Collector E may 

be extended in the future to the east by others to connect to 

Culberhouse Road. 

 

There is approximately 3,300 linear feet of site frontage 

along Southwest Drive.  With three new collector streets and 

five new access drives, the spacing between the proposed 

access points would average over 400 feet between intersec-

tions.  This spacing conforms to the recently adopted City of 

Jonesboro Access Management Policy for access spacing on a 

major arterial roadway as shown on this page. 
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Southwest Drive and Kellers Chapel Road and Mt. Carmel Road 

Kellers Chapel Road 
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Southwest Drive, Highway 49, is a five-lane roadway with a 

speed limit of 50 miles per hour in the vicinity of the site.  

Southwest Drive is classified as a Principal Arterial on the City 

of Jonesboro Master Street Plan (MSP). The following photos 

show the general layout of the intersections of Southwest 

Drive and Kellers Chapel Road and Kellers Chapel Road and 

Mt. Carmel Road in the vicinity of the site.  Photos were taken 

at locations as indicated on the captions.  
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Looking east on Kellers Chapel Road 
toward Southwest Drive. 

Mt. Carmel Road 

Southwest Drive 

Looking north on Mt. Carmel Road 
toward Kellers Chapel Road 

Looking west on Kellers Chapel Road  
toward Mt. Carmel Road 

Looking south on Southwest Drive 
toward Kellers Chapel Road 

Kellers Chapel Road 

Kellers Chapel Road 

Mt. Carmel Road 

Kellers Chapel Road 

Southwest Drive 

Kellers Chapel Road 
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Traffic count data collected as a part of this study include 

AM and PM peak hours vehicle turning movement counts 

at the following intersections: 

 

• Southwest Drive and Kellers Chapel Road. 

• Kellers Chapel Road and Mt. Carmel Road.   

 

Since schools are out and some local businesses are cur-

rently closed due to Covid-19 virus, existing traffic counts 

would not be representative of actual daily and peak hour 

conditions.  Therefore, the method to update existing 

traffic volumes for the study intersections was discussed 

and agreed upon with the City of Jonesboro.  

 

Traffic counts from 2017 were conducted while schools 

were is session.  This count data was adjusted to account 

for 2.5 percent annual background growth for three years 

to provide updated count data.   

 

The adjusted AM and PM peak hours vehicle turning 

movement counts are shown on Figure 3A, "Existing Traf-

fic Volumes - AM Peak Hour,” and Figure 3B, "Existing 

Traffic Volumes - PM Peak Hour.” The 2017 peak hours 

vehicle turning movement count data (without adjust-

ments to account for three years background growth) for 

these intersections are presented in more detail in the 

Appendix of this report.   

 

 

EXISTING TRAFFIC  

CONDITIONS 
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Figure 3A 
Existing Traffic Volumes - AM Peak Hour 

(Adjusted for 2020) 

N
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Figure 3B 
Existing Traffic Volumes - PM Peak Hour 

(Adjusted for 2020) 

N
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The Trip Generation, an Informational Report, published 

by the Institute of Transportation Engineers (ITE) and 

The Trip Generation Manual 10th Edition, 2017, were util-

ized in calculating the magnitude of traffic volumes ex-

pected to be generated by the proposed land uses of the 

site. These are reliable sources for this information and 

are commonly used in the traffic engineering profession. 

This software is the most up-to-date software for estimat-

ing vehicle trip generation at this time.    

 

Using the selected trip generation rates, calculations were 

made as a part of this study to provide a reliable estimate 

of traffic volumes that can be expected to be associated 

with full build-out development of Southern Hills as pro-

posed. These calculations entail applying the appropriate 

trip-generation rates to the land uses planned or as-

sumed for the development.  Results of these calculations 

are summarized on Table 1, “Summary of Trip-

Generation.”  

 

These calculations indicate that approximately 18,862 ve-

hicle trips (combined in and out) per average weekday 

are projected to be generated by full build-out of the pro-

posed Southern Hills mixed-use land uses on this site. Of 

this total for full build-out conditions, approximately 787 

vehicle trips are estimated during the traffic conditions of 

the AM peak hour and approximately 1,378 vehicle trips 

are estimated during the traffic conditions of the PM peak 

hour. 

 

These data have been adjusted for internal trip capture 

(i.e. multi-purpose trips within the site as opposed to new 

trips for each site land use). 

 

TRIP GENERATION and 

SITE TRAFFIC  

PROJECTIONS 
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These data have also been adjusted for “pass-by” trips 

(i.e. that portion of the site-destined traffic that could 

come from the existing adjacent street traffic stream).  

Calculations for pass-by trips was made consistent with 

values from Institute of Transportation Engineers (ITE) 

Trip Generation Manual 9th Edition, 2012, and Trip Gen-

eration Software 2013 by Trafficware, LLC and details of 

these volumes are included in the Appendix of this report.  

 

Retail commercial, residential and office traffic, as will be 

associated with site, ordinarily contributes to the adjacent 

street traffic conditions during the on-street AM and PM 

peak traffic hours.  Accordingly, the AM and PM peak traf-

fic periods of the adjacent roads are the traffic operating 

conditions which have warranted primary traffic analysis 

as a part of this study.   

 

In early comments from City staff there was a question 

about the density of the multi-family portion of the devel-

opment.  For the multi-family areas proposed, if only 12 

units per acre (instead of 16) is constructed for these 

tracts it would generate approximate only 1,000 fewer 

trips per day. This would only be a 5 percent reduction in 

traffic volumes at full build of the site.  
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Once projected traffic was estimated for the site, direc-

tional distributions were made to reflect the percent of 

anticipated vehicle turning movements at the study inter-

sections.  Vehicle trip distribution was developed based 

on current traffic counts and expected travel patterns to 

and from the proposed development.  Directional distri-

bution percentages used in this study are shown on Fig-

ure 4, “Directional Distribution - Site Traffic.”   

 

TRAFFIC VOLUME 

ASSIGNMENTS 

Figure 4 
Directional Distribution - Site Traffic 
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The directional distribution percentages for site traffic 

have been equated to percentage turns for each move-

ment at the study intersections.  The site-generated traf-

fic volumes result from applying the directional distribu-

tion percentages to the corresponding projected site-

generated traffic volumes summarized on Table 1, 

“Summary of Trip-Generation.”   

 

These projected site-generated trips for the development 

were added to the existing traffic volumes plus back-

ground traffic volume growth (with a rate of 2.5 percent 

per year for the first 10 years and an additional 1 percent 

per year for the following 10 years), have been combined 

and the results are depicted on the following figures: 

 

• Figure 5A, “Projected Future 20-Year Traffic Volumes 

- AM Peak Hour.” 

• Figure 5B, “Projected Future 20-Year Traffic Volumes 

- PM Peak Hour.”     

 

Traffic volumes shown on Figures 3A, 3B, 5A and 5B are 

the values used in capacity and level of service calcula-

tions conducted as a part of this study.  The effect of ex-

isting background traffic (i.e. the adjacent street non-site 

traffic which exists) and projected traffic associated with 

the site development as well as background traffic vol-

ume growth has thus been accounted for in this analysis. 
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Figure 5A 
Projected Future 20-Year Traffic Volumes 

AM Peak Hour 

N
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Figure 5B 
Projected Future 20-Year Traffic Volumes 

PM Peak Hour 

N
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CAPACITY and 

LEVEL OF SERVICE 

Generally, the "capacity" of a street is a measure of its 

ability to accommodate a certain magnitude of moving 

vehicles.  It is a rate as opposed to a quantity, measured 

in terms of vehicles per hour.  More specifically, street 

capacity refers to the maximum number of vehicles that a 

street element (e.g. an intersection) can be expected to 

accommodate in a given time period under the prevailing 

roadway and traffic conditions.   

 

Traffic operational analysis for the study intersections 

were evaluated based on the methodologies outlined in 

the Highway Capacity Manual, 2010 Edition, published by 

the Transportation Research Board. The operating condi-

tions at an intersection are graded by the “level of ser-

vice” experienced by drivers. Level of service (LOS) de-

scribes the quality of traffic operating conditions and is 

rated from “A” to “F”. LOS “A” represents the most desir-

able condition with free-flow movement of traffic with 

minimal delays. LOS “F” generally indicates severely con-

gested conditions with excessive delays to motorists. In-

termediate grades of B, C, D, and E reflect incremental 

increases in the average delay per stopped vehicle. Delay 

is measured in seconds per vehicle. The table below 

shows the upper limit of delay associated with each level 

of service for signalized and un-signalized intersections. 

 

Intersection Level of Service Delay Thresholds 

 

Level of Service  

     (LOS)    Signalized   Un-Signalized 

       A  < 10 Seconds   < 10 Seconds 

       B  < 20 Seconds   < 15 Seconds 

       C  < 35 Seconds   < 25 Seconds 

       D  < 55 Seconds   < 35 Seconds 

       E  < 80 Seconds   < 50 Seconds 

       F  ≥ 80 Seconds   ≥ 50 Seconds 
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The LOS rating deemed acceptable varies by community, 

facility type and traffic control device. LOS “D” is the de-

sirable goal for movements at un-signalized intersections 

that must yield to other movements; however, a LOS “E” 

or “F” is often accepted for low to moderate traffic vol-

umes where the installation of a traffic signal is not war-

ranted by the conditions at the intersection or the loca-

tion is deemed undesirable for signalization for other rea-

sons. Other reasons may include the close proximity of an 

existing traffic signal or the presence of a convenient al-

ternative route. For signalized intersections, level of ser-

vice and average delay relate to all vehicles using the in-

tersection. LOS “D” is the typical desirable standard for 

signalized intersections. The study intersection was evalu-

ated using the Synchro analysis software package based 

on Highway Capacity Manual methods. This computer 

program has been proven to be reliable when used to 

analyze capacity and levels of traffic service under various 

operating conditions. Detailed results for all capacity cal-

culations are included in the Appendix.  The adjacent 

street weekday AM and PM peak traffic periods were used 

for these calculations.  Factors included in the analysis 

are as follows: 

 

• Existing traffic volumes and patterns. 

• Directional distribution of projected traffic volumes. 

• Existing and proposed intersection geometry 

(including elements such as turn lanes, curb radii, 

etc.). 

• Existing background traffic volumes and projected 

site-generated volumes for projected traffic condi-

tions. 

• 20-Year background traffic growth. 

• Existing or proposed traffic control. 
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CAPACITY ANALYSIS 

Level of Service Analysis Results 

Existing Traffic Conditions 

Capacity and level of service analysis was performed for 

existing traffic volumes, lane geometry and traffic control 

for the AM and PM peak hours for the following study in-

tersections: 

 

• Southwest Drive and Kellers Chapel Road. 

• Kellers Chapel Road and Mt. Carmel Road.   

 

As indicated in Table 2, “Level of Service Summary – Ex-

isting Traffic Conditions,” all vehicle movements currently 

operate at what calculates as an acceptable LOS “C” or 

better for existing traffic conditions at the study intersec-

tions for the AM and PM peak hours. 

 

Traffic volumes used for this analysis are shown on Fig-

ure 3A, "Existing Traffic Volumes - AM Peak Hour,” and 

Figure 3B, “Existing Traffic Volumes - PM Peak Hour.”   

 

Table 2 - Level of Service Summary - Existing Traffic Conditions 
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Projected 20-Year Traffic Conditions 

Capacity and LOS analysis was performed for projected 

traffic conditions for full build-out of the Southern Hills 

development plus 20-year background traffic volume 

growth for the AM and PM peak hours for the following 

intersections: 

 

• Southwest Drive and Kellers Chapel Road. 

• Kellers Chapel Road and Mt. Carmel Road.   

• Southwest Drive and Drive A.   

• Southwest Drive and Collector B.   

• Southwest Drive and Drive C.   

• Southwest Drive and Drive D.   

• Southwest Drive and Collector E.   

• Southwest Drive and Drive F.   

• Southwest Drive and Collector G.   

• Southwest Drive and Drive H.   

 

Traffic volumes used for these projected traffic conditions 

are shown on Figure 5A, “Projected Future 20-Year Traffic 

Volumes - AM Peak Hour,” and Figure 5B, “Projected Fu-

ture 20-Year Traffic Volumes - PM Peak Hour.”     

 

The operating conditions projected to exist at the study 

intersections without mitigation are summarized in Table 

3, “Level of Service Summary - Projected 20-Year Traffic 

Condition Without Mitigation.” As indicated in Table 3, 

there are several vehicle movements at the study intersec-

tions that are expected to operate at what calculates as 

worse then LOS “D” during the AM and PM peak hours 

without any mitigation.   

 

However, capacity and LOS analysis was performed for 

projected traffic conditions for full build-out of the South-

ern Hills development plus 20-year background traffic vol-

ume growth for the AM and PM peak hours for the study 

intersections with the following mitigation assumed: 
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• Widen Kellers Chapel Road eastbound and westbound 

approaches to Southwest Drive to three lanes with 

each consisting of a left-turn lane, a left/thru/right 

turn lane and one receiving lane.   

• Traffic signal control at Southwest Drive and Collector 

E intersection and with Collector E consisting of dual 

left-turn lanes, a right-turn lane and a receiving lane. 

 

The operating conditions projected to exist at the study 

intersections with mitigation as proposed are summarized 

in Table 4, “Level of Service Summary - Projected 20-

Year Traffic Condition With Mitigation.”  

 

As indicated in Table 4, there are several vehicle move-

ments at the study intersections that are expected to op-

erate at improved LOS during the projected AM and PM 

peak hours with proposed mitigation.  Additionally, as 

shown in the detailed LOS results in the Appendix, there 

is expected to be reduced vehicle delay.  Furthermore the 

minor vehicle delay is expected to occur on the side 

streets with vehicles on Southwest Drive experiencing 

minimal delay in the study area.  Additionally, with three 

new Collector Streets intersecting Southwest Drive and 

five access drives to serve commercial tracts along South-

west Drive, this is expected to accommodate left-turns at 

multiple, well spread locations entering the site.  If fewer 

intersections were to be provided, the southbound left-

turns on Southwest Drive could experience longer delay 

and vehicle queuing during the AM and PM peak hours.   

 

Projected intersection capacity utilization values and av-

erage control delay are expected to be acceptable for all 

of the study intersections for projected 20-year traffic 

conditions with the site-generated traffic included with 

the proposed mitigative improvements assumed. 
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In evaluating the need for a traffic signal, certain estab-

lished warrants are examined by investigating traffic condi-

tions and physical characteristics of the location.  The deci-

sion to install a traffic signal at a particular location is 

evaluated quantitatively relative to these warrants.  Satis-

faction of conditions for only one of the warrants, as speci-

fied, is required for signalization. These warrants, as speci-

fied in the Manual on Uniform Traffic Control Devices 

(MUTCD), are described in detail in the appendix of this 

report.  They are summarized as follows: 

 

SIGNAL WARRANTS RESULTS 

Traffic signal warrants analysis was made for 20-year pro-

jected traffic volumes for full build-out conditions for the 

intersection of Southwest Drive and Collector E.  

 

As stated in MUTCD Section 4C.01, Studies Factors for Jus-

tifying Traffic Control Signals, the study should consider the 

effects of the right-turn vehicles from the minor-street ap-

proaches. Engineering judgment should be used to deter-

mine what, if any, portion of the right-turn traffic is sub-

tracted from the minor-street traffic count when evaluating 

the count against the signal warrants.  As a part of the traf-

fic signal warrants analysis for this intersection included in 

this study, all of the westbound right-turns on Collector E 

approach to Southwest Drive have been factored out for 

analysis of projected traffic conditions.  

 

TRAFFIC SIGNAL 

WARRANTS ANALYSIS 

♦ Warrant One: Eight-Hour Vehicular Volume 

♦ Warrant Two: Four-Hour Vehicular Volume 

♦ Warrant Three: Peak Hour 

♦ Warrant Four: Pedestrian Volume 

♦ Warrant Five: School Crossing 

♦ Warrant Six: Coordinated Signal System 

♦ Warrant Seven: Crash Experience 

♦ Warrant Eight: Roadway Network 
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Based on peak hour volume criteria set out in the 

MUTCD, it was found that traffic signal warrants are pro-

jected to be met at the intersection of Southwest Drive 

and Collector E for projected 20-year traffic conditions. 

Peak hour traffic signal warrants analysis results are de-

picted on the following tables: 

 

• Table 5, “Projected 20-Year Traffic Conditions - 

Southwest Drive and Collector E - AM Peak Hour.” 

• Table 6, “Projected 20-Year Traffic Conditions - 

Southwest Drive and Collector E - PM Peak Hour.” 
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Table 6 - Projected 20-Year Traffic Conditions - Southwest Drive and Collector E - PM Peak Hour 

58 

3
6

1
0

 

TRAFFIC SIGNAL 

IS NOT WARRANTED 
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The volumes used and results for right-turn lane warrants on 

Southwest Drive at the proposed Collector Street locations 

(Collector B, Collector E and Collector G) for the worst-case 

weekday AM and PM peak hours have been conducted using 

guidelines for right-turn lanes warrants consistent with crite-

ria described in AASHTO’s A Policy on Geometric Design of 

Highways and Street, 2011, 6th Edition.  The following are 

guidelines for right turn lane recommendations at un-

signalized intersections: 

 

• Right-turn lanes shall be considered if traffic volumes at 

an intersection meet the thresholds as shown on the fol-

lowing page on Graph 1, “Right-Turn Lane Warrants,” for 

non-stopping approaches at a non-signalized intersection.  

 

• The following data is required for the Right-Turn Lane 

Warrants criteria: 

ο Speed limit (equal or less than 45 MPH or greater 

than 45 MPH). 

ο Percent of right-turns. 

ο Advancing volume (includes through + right + left 

turn traffic).  

 

• Capacity analysis should also be used to evaluate the 

need for right-turn lanes at stop controlled approaches.  

It was found that the northbound right-turn vehicle 

movements on Southwest Drive at the Collector B, Collec-

tor E and Collector G are expected to operate at what cal-

culates as an acceptable LOS “C” or better for projected 

traffic conditions for the AM and PM peak hours. 

 

Southwest Drive is currently a five-lane undivided roadway 

with a posted 50 mile per hour speed limit.  Guidelines for a 

northbound deceleration right-turn lane on Southwest Drive 

at Collector B, Collector E and Collector G has been analyzed 

for the AM and PM peak hours for projected conditions.  The 

results are depicted on Graph 1 and are summarized as fol-

lows: 

AUXILIARY RIGHT-TURN  

LANE ANALYSIS 
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• Northbound Southwest Drive and Collector B  

AM Peak Hour 

ο Advancing Volume = 2,249 vehicles. 

ο Right-Turns = 20 vehicles (1% RT). 

ο Right-Turn Warrant Not Met. 

PM Peak Hour 

ο Advancing Volume = 1,661 vehicles. 

ο Right-Turns = 34 vehicles (2% RT). 

ο Right-Turn Warrant Not Met. 

• Northbound Southwest Drive and Collector E  

AM Peak Hour 

ο Advancing Volume = 2,258 vehicles. 

ο Right-Turns = 48 vehicles (2% RT). 

ο Right-Turn Warrant Not Met. 

PM Peak Hour 

ο Advancing Volume = 2,195 vehicles. 

ο Right-Turns = 80 vehicles (4% RT). 

ο Right-Turn Warrant Met. 

• Northbound Southwest Drive and Collector G  

AM Peak Hour 

ο Advancing Volume = 2,271 vehicles. 

ο Right-Turns = 28 vehicles (1% RT). 

ο Right-Turn Warrant Not Met. 

PM Peak Hour 

ο Advancing Volume = 2,219 vehicles. 

ο Right-Turns = 47 vehicles (2% RT). 

ο Right-Turn Warrant Not Met. 
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PM - Collector B 

PM - Collector E 

AM - Collector E 

AM - Collector B 

Graph 1 - Right-Turn Lane Warrants 

AM - Collector G 

PM - Collector G 
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FINDINGS and  

RECOMMENDATIONS 

Findings of this study are summarized as follows: 

 

• Approximately 18,862 vehicle trips (combined in and out) per 

average weekday are projected to be generated by full build-out 

of the proposed Southern Hills mixed-use land uses on this site. 

Of this total for full build-out conditions, approximately 787 ve-

hicle trips are estimated during the traffic conditions of the AM 

peak hour and approximately 1,378 vehicle trips are estimated 

during the traffic conditions of the PM peak hour.   

 

• There is approximately 3,300 linear feet of site frontage along 

Southwest Drive.  With three new collector streets and five new 

access drives, the spacing between the proposed access points 

would average over 400 feet between intersections.  This spac-

ing conforms to the recently adopted City of Jonesboro Access 

Management Policy for access spacing on a major arterial road-

way. 

 

• Capacity and level of service analysis was performed for existing 

traffic volumes, lane geometry and traffic control for the AM and 

PM peak hours for the existing study intersections.  All vehicle 

movements currently operate at what calculates as an accept-

able LOS “C” or better for existing traffic conditions at the study 

intersections for the AM and PM peak hours. 

 

• Capacity and LOS analysis was performed for projected traffic 

conditions for full build-out of the Southern Hills development 

plus 20-year background traffic volume growth for the AM and 

PM peak hours for the study intersections. There are several 

vehicle movements at the study intersections that are expected 

to operate at what calculates as worse then LOS “D” during the 

AM and PM peak hours without any mitigation.  However, ca-

pacity and LOS analysis was performed for projected traffic con-

ditions for full build-out of the Southern Hills development plus 

20-year background traffic volume growth for the AM and PM 

peak hours for the study intersections with the following mitiga-

tion assumed: 

ο Widen Kellers Chapel Road eastbound and westbound 
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approaches to Southwest Drive to three lanes with each con-

sisting of a left-turn lane, a left/thru/right turn lane and one 

receiving lane.   

ο Traffic signal control at Southwest Drive and Collector E in-

tersection and with Collector E consisting of dual left-turn 

lanes, a right-turn lane and a receiving lane. 

 

• There are several vehicle movements at the study intersections that 

are expected to operate at improved LOS during the projected AM 

and PM peak hours with proposed mitigation.  Additionally, as shown 

in the detailed LOS results in the Appendix, there is expected to  be 

reduced vehicle delay.  Furthermore the minor vehicle delay is ex-

pected to occur on the side streets with vehicles on Southwest Drive 

experiencing minimal delay in the study area.  Additionally, with 

three new Collector Streets intersecting Southwest Drive and five 

access drives to serve commercial tracts along Southwest Drive, this 

is expected to accommodate left-turns at multiple, well spread loca-

tions entering the site.  If fewer intersections were to be provided, 

the southbound left-turns on Southwest Drive could experience 

longer delay and vehicle queuing during the AM and PM peak hours.  

 

• Projected intersection capacity utilization values and average control 

delay are expected to be acceptable for all of the study intersections 

for projected 20-year traffic conditions with the site-generated traffic 

included with the proposed mitigative improvements assumed. 

 

• Based on peak hour volume criteria set out in the MUTCD, it was 

found that traffic signal warrants are projected to be met at the in-

tersection of Southwest Drive and Collector E for projected 20-year 

traffic conditions.     

 

• It was found that criteria is not expected to be met for a northbound 

right-turn deceleration lane on Southwest Drive at the proposed site 

intersections during the weekday AM and PM peak hour projected 

traffic conditions except for the approach to Collector E during the 

PM peak hour.  However, capacity and LOS results for projected traf-

fic conditions indicate that a right-turn deceleration lane is not 

needed. 
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Recommendations of this study are summarized as follows: 

 

• At full build-out of the site, it is recommended to widen Kellers 

Chapel Road eastbound and westbound approaches to Southwest 

Drive from two lanes to three lanes with each accommodating a left-

turn lane, a left/thru/right turn lane and one receiving lane.  This 

recommendation will also necessitate modifications to the traffic sig-

nal which controls Southwest Drive and Kellers Chapel Road and Kel-

lers Chapel Road and Mt. Carmel Road.  The traffic signal modifica-

tions at Southwest Drive and Kellers Chapel Road could also include 

the addition of provisions for pedestrians at this intersection.    

  

• At full build-out of the site, it is recommended that a fully-actuated 

traffic signal be installed at the intersection of Southwest Drive and 

Collector E.  Additionally, Collector E should be constructed to con-

sist of dual left-turn lanes, a right-turn lane and a receiving lane. 

 

• It is recommended that Drives D and F at Southwest Drive each be 

constructed to allow left and right-turns in and only right-turns out 

(prohibit left-turns out). 

 

• Intersection improvements for Southwest Drive and Kellers Chapel 

Road and new intersections along Southwest Drive must conform to 

design standards of ARDOT and the City of Jonesboro and will re-

quire approval by ARDOT and the City.  

 

• Traffic signal design for the intersection of Southwest Drive and Col-

lector E and traffic signal modifications for the intersection of South-

west Drive and Kellers Chapel Road must conform to design stan-

dards of ARDOT and the City of Jonesboro and will require approval 

by ARDOT and the City.  
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ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Gas Station with 16 Fueling Positions with C-Store Land-Use (ITE 945) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 20,000 Sq. Ft. Commercial Retail Land-Use (ITE 820) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 11,600 Sq. Ft. Office Land-Use (ITE 710) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 50 Bed Assisted Living Land-Use (ITE 254) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 40,000 Sq. Ft. Commercial Retail Land-Use (ITE 820) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 100,000 Sq. Ft. Commercial Retail Land-Use (ITE 820) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 106 Residential Multi-Family Land-Use (ITE 220) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 106 Residential Townhomes Land-Use (ITE 220) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 106 Residential Condos Land-Use (ITE 220) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 50,000 Sq. Ft. Mini-Storage Land-Use (ITE 151) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 10.34 Acres Common Place (Park) Land-Use (ITE 411) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 30,000 Sq. Ft. Commercial Retail Land-Use (ITE 820) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 55,000 Sq. Ft. Commercial Retail Land-Use (ITE 820) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 80 Residential Multi-Family Land-Use (ITE 220) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 48 Residential Townhomes Land-Use (ITE 220) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 48 Residential Condos Land-Use (ITE 220) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 42,000 Sq. Ft. Commercial Retail Land-Use (ITE 820) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 81,000 Sq. Ft. Office Land-Use (ITE 710) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 10.12 Acres Common Place (Park) Land-Use (ITE 411) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



ITE TRIP-GENERATION 10TH EDITION 

Southern Hills 

Approximate 1.06 Acres Common Place (Park) Land-Use (ITE 411) 

4/23/2020 

P2032 

Weekday Daily Volume 

Weekday AM Peak Hour  

of Adjacent Street 

Weekday PM Peak Hour  

of Adjacent Street 



Trip Generation Summary - Southern Hills

Project:

Alternative:

Open Date:

Analysis Date:

P2032 Southern Hills

Southern Hills

4/23/2020

4/23/2020

ITE Land Use Enter Exit Enter Exit

Average Daily Trips

Enter Exit TotalTotal Total

AM Peak Hour of

Adjacent Street Traffic

PM Peak Hour of

Adjacent Street Traffic

945 GASMARKET 1

16 Vehicle Fueling Positions

2161081081638182260413021302

820 CENTERSHOPPING 1

20 Gross Leasable Area 1000 SF

74383619712854427427

710 OFFICEGENERAL 1

11.6 Gross Floor Area 1000 SF

17143182161286464

254 ASSISTLIVE 1

50 Beds

11657251336667

820 CENTERSHOPPING 2

40 Gross Leasable Area 1000 SF

14877713814241708854854

820 CENTERSHOPPING 3

100 Gross Leasable Area 1000 SF

371193178963660427021352135

220 APT 1

106 Dwelling Units

662343544311705352353

220 APT 2

106 Dwelling Units

662343544311705352353

220 APT 3

106 Dwelling Units

662343544311705352353

151 MWAREHOUSE 1

50 Gross Floor Area 1000 SF

13677341256263

411 PARK 1

10.34 Acres

361521472126201010

820 CENTERSHOPPING 4

30 Gross Leasable Area 1000 SF

11158532911181281640641

820 CENTERSHOPPING 5

55 Gross Leasable Area 1000 SF

20410698532033234911741175

220 APT 4

80 Dwelling Units

50173341338532266266

220 APT 5

48 Dwelling Units

30102024195319159160

220 APT 6

48 Dwelling Units

30102024195319159160

1TRIP GENERATION 2014,  TRAFFICWARE, LLC

Source: Institute of Transportation Engineers,  Trip Generation Manual 9th Edition, 2012



ITE Land Use Enter Exit Enter Exit

Average Daily Trips

Enter Exit TotalTotal Total

AM Peak Hour of

Adjacent Street Traffic

PM Peak Hour of

Adjacent Street Traffic

820 CENTERSHOPPING 6

42 Gross Leasable Area 1000 SF

15681754015251793896897

710 OFFICEGENERAL 2

81 Gross Floor Area 1000 SF

1211002112615111893446447

411 PARK 2

10.12 Acres

35152046202619910

411 PARK 3

1.06 Acres

422523211

Unadjusted Volume 9738 9726 19464 496 449 945 900 925 1825

Internal Capture Trips 0 0 0 17 17 34 178 178 356

0 0 0 0 0 0 151 153 304

9738 9726 19464 479 432 911 571 594 1165

Pass-By Trips

Volume Added to Adjacent Streets

Total AM Peak Hour Internal Capture = 4 Percent

Total PM Peak Hour Internal Capture = 20 Percent

2TRIP GENERATION 2014,  TRAFFICWARE, LLC

Source: Institute of Transportation Engineers,  Trip Generation Manual 9th Edition, 2012
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Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : AM-49-KC
Site Code : 00000000
Start Date : 08/17/2017
Page No : 1

AM Hour Turning Movement Count Data
Southwest Dr. and Kellers Chapel Rd.
Jonesboro, AR
P1885

Groups Printed- AM Count Data
Southwest Dr. (Hwy 49)

From North
Kellers Chapel Rd.

From East
Southwest Dr. (Hwy 49)

From South
Kellers Chapel Rd.

From West

Start Time
Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 8 187 7 0 202 20 2 3 0 25 0 149 0 0 149 6 1 41 0 48 424
07:15 AM 10 209 9 0 228 25 3 4 0 32 0 206 2 0 208 22 0 46 0 68 536
07:30 AM 6 168 8 0 182 27 8 7 0 42 5 240 12 0 257 14 2 65 0 81 562
07:45 AM 13 134 9 0 156 26 3 5 0 34 6 280 11 0 297 4 3 41 0 48 535

Total 37 698 33 0 768 98 16 19 0 133 11 875 25 0 911 46 6 193 0 245 2057

08:00 AM 10 106 11 0 127 19 3 2 0 24 4 236 8 0 248 1 1 29 0 31 430
08:15 AM 8 102 9 0 119 16 4 0 0 20 1 123 2 0 126 0 1 23 0 24 289
08:30 AM 7 103 5 0 115 16 2 1 0 19 1 116 2 0 119 4 0 15 0 19 272
08:45 AM 12 115 7 0 134 10 1 0 0 11 1 133 4 0 138 0 1 34 0 35 318

Total 37 426 32 0 495 61 10 3 0 74 7 608 16 0 631 5 3 101 0 109 1309

Grand
Total

74
112

4
65 0 1263 159 26 22 0 207 18

148
3

41 0 1542 51 9 294 0 354 3366

Apprch % 5.9
89.

0
5.1 0.0

76.
8

12.
6

10.
6

0.0 1.2
96.

2
2.7 0.0

14.
4

2.5
83.

1
0.0

Total % 2.2
33.

4
1.9 0.0 37.5 4.7 0.8 0.7 0.0 6.1 0.5

44.
1

1.2 0.0 45.8 1.5 0.3 8.7 0.0 10.5

 Southwest Dr. (Hwy 49) 
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Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : AM-49-KC
Site Code : 00000000
Start Date : 08/17/2017
Page No : 2

AM Hour Turning Movement Count Data
Southwest Dr. and Kellers Chapel Rd.
Jonesboro, AR
P1885

Southwest Dr. (Hwy 49)
From North

Kellers Chapel Rd.
From East

Southwest Dr. (Hwy 49)
From South

Kellers Chapel Rd.
From West

Start Time
Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Int.

Total

Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersecti

on
07:15 AM

Volume 39 617 37 0 693 97 17 18 0 132 15 962 33 0 1010 41 6 181 0 228 2063

Percent 5.6
89.

0
5.3 0.0

73.
5

12.
9

13.
6

0.0 1.5
95.

2
3.3 0.0

18.
0

2.6
79.

4
0.0

07:30
Volume

6 168 8 0 182 27 8 7 0 42 5 240 12 0 257 14 2 65 0 81 562

Peak
Factor

0.918

High Int. 07:15 AM 07:30 AM 07:45 AM 07:30 AM
Volume 10 209 9 0 228 27 8 7 0 42 6 280 11 0 297 14 2 65 0 81

Peak
Factor

0.76
0

0.78
6

0.85
0

0.70
4
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Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : PM-49-KC
Site Code : 00000000
Start Date : 08/16/2017
Page No : 1

PM Hour Turning Movement Count Data
Southwest Dr. and Kellers Chapel Rd.
Jonesboro, AR
P1885

Groups Printed- PM Count Data
Southwest Dr. (Hwy 49)

From North
Kellers Chapel Rd.

From East
Southwest Dr. (Hwy 49)

From South
Kellers Chapel Rd.

From West

Start Time
Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Int.

Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
03:00 PM 21 201 9 0 231 10 2 3 0 15 6 154 1 0 161 2 4 18 0 24 431
03:15 PM 30 144 12 0 186 18 2 1 0 21 6 203 15 0 224 0 1 9 0 10 441
03:30 PM 22 136 14 0 172 14 0 3 0 17 3 246 12 0 261 4 5 11 0 20 470
03:45 PM 16 145 11 0 172 10 2 1 0 13 3 173 4 0 180 0 2 25 0 27 392

Total 89 626 46 0 761 52 6 8 0 66 18 776 32 0 826 6 12 63 0 81 1734

04:00 PM 27 163 15 0 205 12 2 2 0 16 2 162 2 0 166 3 1 24 0 28 415
04:15 PM 26 170 20 0 216 5 4 1 0 10 4 166 6 0 176 1 3 5 0 9 411
04:30 PM 29 193 20 0 242 15 4 3 0 22 5 149 3 0 157 0 3 14 0 17 438
04:45 PM 35 221 19 0 275 15 2 1 0 18 3 140 3 0 146 2 4 21 0 27 466

Total 117 747 74 0 938 47 12 7 0 66 14 617 14 0 645 6 11 64 0 81 1730

05:00 PM 41 209 19 0 269 14 2 0 0 16 3 183 5 0 191 1 2 19 0 22 498
05:15 PM 57 211 26 0 294 17 2 1 0 20 4 173 2 0 179 1 6 14 0 21 514
05:30 PM 46 194 21 0 261 23 7 1 0 31 2 165 7 0 174 0 3 17 0 20 486
05:45 PM 22 196 17 0 235 12 3 1 0 16 1 160 1 0 162 0 7 49 0 56 469

Total 166 810 83 0 1059 66 14 3 0 83 10 681 15 0 706 2 18 99 0 119 1967

Grand
Total

372
218

3
203 0 2758 165 32 18 0 215 42

207
4

61 0 2177 14 41 226 0 281 5431

Apprch %
13.

5
79.

2
7.4 0.0

76.
7

14.
9

8.4 0.0 1.9
95.

3
2.8 0.0 5.0

14.
6

80.
4

0.0

Total % 6.8
40.

2
3.7 0.0 50.8 3.0 0.6 0.3 0.0 4.0 0.8

38.
2

1.1 0.0 40.1 0.3 0.8 4.2 0.0 5.2
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Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : PM-49-KC
Site Code : 00000000
Start Date : 08/16/2017
Page No : 2

PM Hour Turning Movement Count Data
Southwest Dr. and Kellers Chapel Rd.
Jonesboro, AR
P1885

Southwest Dr. (Hwy 49)
From North

Kellers Chapel Rd.
From East

Southwest Dr. (Hwy 49)
From South

Kellers Chapel Rd.
From West

Start Time
Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Righ

t
Thru Left

Ped

s

App.

Total

Int.

Total

Peak Hour From 03:00 PM to 05:45 PM - Peak 1 of 1
Intersecti

on
05:00 PM

Volume 166 810 83 0 1059 66 14 3 0 83 10 681 15 0 706 2 18 99 0 119 1967

Percent
15.

7
76.

5
7.8 0.0

79.
5

16.
9

3.6 0.0 1.4
96.

5
2.1 0.0 1.7

15.
1

83.
2

0.0

05:15
Volume

57 211 26 0 294 17 2 1 0 20 4 173 2 0 179 1 6 14 0 21 514

Peak
Factor

0.957

High Int. 05:15 PM 05:30 PM 05:00 PM 05:45 PM
Volume 57 211 26 0 294 23 7 1 0 31 3 183 5 0 191 0 7 49 0 56

Peak
Factor

0.90
1

0.66
9

0.92
4

0.53
1

 Southwest Dr. (Hwy 49) 

 K
e
lle

rs
 C

h
a
p
e
l 
R

d
. 

 K
e
lle

rs
 C

h
a
p
e
l R

d
. 

 Southwest Dr. (Hwy 49) 

Right
166 

Thru
810 

Left
83 

Peds
0 

InOut Total
846 1059 1905 

R
ig

h
t

6
6
 

T
h
ru 1

4
 

L
e
ft 3

 
P

e
d
s 0

 

O
u
t

T
o
ta

l
In

1
1
1
 

8
3
 

1
9
4

 

Left
15 

Thru
681 

Right
10 

Peds
0 

Out TotalIn
815 706 1521 

L
e
ft9
9
 

T
h
ru1

8
 

R
ig

h
t2
 

P
e
d
s0

 

T
o
ta

l
O

u
t

In
1
9
5

 
1
1
9
 

3
1
4
 

8/16/2017 5:00:00 PM
8/16/2017 5:45:00 PM
 
 PM Count Data

North



Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : AM-MtCar
Site Code : 00000000
Start Date : 08/17/2017
Page No : 1

AM Hour Turning Movement Count Data
Kellers Chapel Rd. and Mt. Carmel Rd.
Jonesboro, AR
P1885

Groups Printed- AM Count Data
Kellers Chapel Rd.

From East
Mt. Carmel Rd.

From South
Kellers Chapel Rd.

From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 AM 2 0 0 2 0 24 0 24 7 1 0 8 34
07:15 AM 2 0 0 2 0 30 0 30 6 0 0 6 38
07:30 AM 2 0 0 2 0 39 0 39 15 1 0 16 57
07:45 AM 2 0 0 2 0 28 0 28 17 1 0 18 48

Total 8 0 0 8 0 121 0 121 45 3 0 48 177

08:00 AM 0 0 0 0 1 21 0 22 13 2 0 15 37
08:15 AM 1 0 0 1 1 20 0 21 9 1 0 10 32
08:30 AM 0 0 0 0 0 19 0 19 3 1 0 4 23
08:45 AM 3 0 0 3 0 11 0 11 4 3 0 7 21

Total 4 0 0 4 2 71 0 73 29 7 0 36 113

Grand Total 12 0 0 12 2 192 0 194 74 10 0 84 290
Apprch % 100.0 0.0 0.0 1.0 99.0 0.0 88.1 11.9 0.0

Total % 4.1 0.0 0.0 4.1 0.7 66.2 0.0 66.9 25.5 3.4 0.0 29.0
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Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : AM-MtCar
Site Code : 00000000
Start Date : 08/17/2017
Page No : 2

AM Hour Turning Movement Count Data
Kellers Chapel Rd. and Mt. Carmel Rd.
Jonesboro, AR
P1885

Kellers Chapel Rd.
From East

Mt. Carmel Rd.
From South

Kellers Chapel Rd.
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

Peak Hour From 07:00 AM to 08:45 AM - Peak 1 of 1
Intersection 07:15 AM

Volume 6 0 0 6 1 118 0 119 51 4 0 55 180
Percent 100.0 0.0 0.0 0.8 99.2 0.0 92.7 7.3 0.0

07:30 Volume 2 0 0 2 0 39 0 39 15 1 0 16 57
Peak Factor 0.789

High Int. 07:15 AM 07:30 AM 07:45 AM
Volume 2 0 0 2 0 39 0 39 17 1 0 18

Peak Factor 0.750 0.763 0.764
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Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : PM-MtCar
Site Code : 00000000
Start Date : 08/16/2017
Page No : 1

PM Hour Turning Movement Count Data
Kellers Chapel Rd. and Mt Carmel Rd.
Jonesboro, AR
P1885

Groups Printed- PM Count Data
Kellers Chapel Rd.

From East
Mt. Carmel Rd.

From South
Kellers Chapel Rd.

From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
03:00 PM 2 0 0 2 0 15 0 15 15 1 0 16 33
03:15 PM 3 0 0 3 2 18 0 20 18 0 0 18 41
03:30 PM 0 1 0 1 1 18 0 19 20 1 0 21 41
03:45 PM 0 0 0 0 1 13 0 14 14 0 1 15 29

Total 5 1 0 6 4 64 0 68 67 2 1 70 144

04:00 PM 2 1 0 3 1 14 0 15 11 3 0 14 32
04:15 PM 0 1 0 1 1 6 0 7 19 0 0 19 27
04:30 PM 2 0 0 2 0 18 0 18 23 3 0 26 46
04:45 PM 2 0 0 2 0 16 0 16 25 2 0 27 45

Total 6 2 0 8 2 54 0 56 78 8 0 86 150

05:00 PM 0 0 0 0 1 16 0 17 17 2 0 19 36
05:15 PM 1 0 0 1 0 18 0 18 28 2 0 30 49
05:30 PM 1 0 0 1 0 29 0 29 24 1 0 25 55
05:45 PM 1 0 0 1 0 15 0 15 23 0 0 23 39

Total 3 0 0 3 1 78 0 79 92 5 0 97 179

Grand Total 14 3 0 17 7 196 0 203 237 15 1 253 473
Apprch % 82.4 17.6 0.0 3.4 96.6 0.0 93.7 5.9 0.4

Total % 3.0 0.6 0.0 3.6 1.5 41.4 0.0 42.9 50.1 3.2 0.2 53.5
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Peters & Associates Engineers, Inc.
Peak Hour Turning Movement Count Data

File Name : PM-MtCar
Site Code : 00000000
Start Date : 08/16/2017
Page No : 2

PM Hour Turning Movement Count Data
Kellers Chapel Rd. and Mt Carmel Rd.
Jonesboro, AR
P1885

Kellers Chapel Rd.
From East

Mt. Carmel Rd.
From South

Kellers Chapel Rd.
From West

Start Time Thru Left Peds App. Total Right Left Peds App. Total Right Thru Peds App. Total Int. Total

Peak Hour From 03:00 PM to 05:45 PM - Peak 1 of 1
Intersection 04:45 PM

Volume 4 0 0 4 1 79 0 80 94 7 0 101 185
Percent 100.0 0.0 0.0 1.3 98.8 0.0 93.1 6.9 0.0

05:30 Volume 1 0 0 1 0 29 0 29 24 1 0 25 55
Peak Factor 0.841

High Int. 04:45 PM 05:30 PM 05:15 PM
Volume 2 0 0 2 0 29 0 29 28 2 0 30

Peak Factor 0.500 0.690 0.842

 K
e
lle

rs
 C

h
a
p
e
l 
R

d
. 

 K
e
lle

rs
 C

h
a
p
e
l R

d
. 

 Mt. Carmel Rd. 

T
h
ru 4

 
L
e
ft 0

 
P

e
d
s 0

 

O
u
t

T
o
ta

l
In

8
 

4
 

1
2
 

Left
79 

Right
1 

Peds
0 

Out TotalIn
94 80 174 

T
h
ru

7
 

R
ig

h
t

9
4
 

P
e
d
s0

 

T
o
ta

l
O

u
t

In
8
3
 

1
0
1
 

1
8
4
 

8/16/2017 4:45:00 PM
8/16/2017 5:30:00 PM
 
 PM Count Data

North



 

C
a

p
a

ci
ty

 &
 L

ev
el

 o
f 

S
er

v
ic

e 
  

C
a

lc
u

la
ti

o
n

s 
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Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing AM Peak Hour

EJP Page 1

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

Lane Configurations

Volume (vph) 195 6 44 19 18 104 36 1036 16 40 664 42

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 150 0 100 0 200 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1611 0 0 1535 0 1630 3253 0 1630 3230 0

Flt Permitted 0.962 0.993 0.303 0.138

Satd. Flow (perm) 0 1611 0 0 1535 0 520 3253 0 237 3230 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 50 50

Link Distance (ft) 534 109 561 454

Travel Time (s) 12.1 2.5 7.7 6.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 267 0 0 154 0 39 1143 0 43 768 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 4! 4! 8! 8! 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0

Total Split (s) 40.0 40.0 40.0 40.0 8.0 32.0 8.0 32.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 10.0% 40.0% 10.0% 40.0%

Maximum Green (s) 36.0 36.0 36.0 36.0 4.0 28.0 4.0 28.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

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

Recall Mode None None None None None Min None Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 16.9 16.9 30.4 28.3 31.1 29.8

Actuated g/C Ratio 0.29 0.29 0.53 0.49 0.54 0.52

v/c Ratio 0.57 0.34 0.11 0.72 0.19 0.46

Control Delay 22.7 5.7 8.2 18.0 9.4 12.3

Queue Delay 0.0 0.1 0.0 0.0 0.1 0.0

Total Delay 22.7 5.8 8.2 18.0 9.5 12.3

LOS C A A B A B

Approach Delay 22.7 5.8 17.7 12.1

Approach LOS C A B B

Queue Length 50th (ft) 85 8 6 195 7 82

Queue Length 95th (ft) 148 15 21 #347 22 182



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing AM Peak Hour

EJP Page 2

Lane Group ø9 ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0 4.0

Minimum Split (s) 20.0 20.0

Total Split (s) 20.0 20.0

Total Split (%) 25% 25%

Maximum Green (s) 16.0 16.0

Yellow Time (s) 3.5 3.5

All-Red Time (s) 0.5 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0

Recall Mode Min None

Walk Time (s) 5.0 5.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing AM Peak Hour

EJP Page 3

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

Internal Link Dist (ft) 454 29 481 374

Turn Bay Length (ft) 200 200

Base Capacity (vph) 1048 998 354 1645 228 1714

Starvation Cap Reductn 0 245 0 0 0 0

Spillback Cap Reductn 38 0 0 0 16 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.26 0.20 0.11 0.69 0.20 0.45

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 57.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 15.6 Intersection LOS: B

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

!    Phase conflict between lane groups.

Splits and Phases:     3: Southwest Dr (Hwy 49) & Kellers Chapel Rd



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing AM Peak Hour

EJP Page 4

Lane Group ø9 ø10

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing AM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Lane Configurations

Volume (vph) 7 55 1 14 127 1

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Satd. Flow (prot) 1512 0 0 1711 1633 0

Flt Permitted 0.995 0.953

Satd. Flow (perm) 1512 0 0 1707 1633 0

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30

Link Distance (ft) 109 779 182

Travel Time (s) 2.5 17.7 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%)

Lane Group Flow (vph) 68 0 0 16 139 0

Turn Type NA custom NA NA

Protected Phases 6 10 6 10 9 1 2 4 5 6 8

Permitted Phases 10

Detector Phase 6 10 10 6 10 9

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0

Total Split (s) 20.0 20.0 8.0 32.0 40.0 8.0 32.0 40.0

Total Split (%) 25.0% 25.0% 10% 40% 50% 10% 40% 50%

Maximum Green (s) 16.0 16.0 4.0 28.0 36.0 4.0 28.0 36.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

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

Recall Mode None Min None Min None None Min None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 39.8 39.8 11.8

Actuated g/C Ratio 0.69 0.69 0.20

v/c Ratio 0.07 0.01 0.42

Control Delay 3.2 6.3 27.1

Queue Delay 0.2 0.0 0.0

Total Delay 3.4 6.3 27.1

LOS A A C

Approach Delay 3.4 6.3 27.1

Approach LOS A A C

Queue Length 50th (ft) 2 1 50

Queue Length 95th (ft) m14 10 99

Internal Link Dist (ft) 29 699 102

Turn Bay Length (ft)

Base Capacity (vph) 1291 1457 472



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing AM Peak Hour

EJP Page 6

Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Starvation Cap Reductn 838 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.15 0.01 0.29

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 57.7

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.72

Intersection Signal Delay: 18.4 Intersection LOS: B

Intersection Capacity Utilization 18.5% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     17: Mt Carmel Rd & Kellers Chapel Rd
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Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing PM Peak Hour

EJP Page 1

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

Lane Configurations

Volume (vph) 107 19 2 3 15 71 16 733 11 89 872 179

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 150 0 100 0 200 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1644 0 0 1527 0 1630 3253 0 1630 3175 0

Flt Permitted 0.960 0.998 0.167 0.247

Satd. Flow (perm) 0 1644 0 0 1527 0 287 3253 0 424 3175 0

Right Turn on Red No No No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 50 50

Link Distance (ft) 534 109 561 454

Travel Time (s) 12.1 2.5 7.7 6.2

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 139 0 0 96 0 17 809 0 97 1143 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 4! 4! 8! 8! 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0

Total Split (s) 40.0 40.0 40.0 40.0 8.0 32.0 8.0 32.0

Total Split (%) 50.0% 50.0% 50.0% 50.0% 10.0% 40.0% 10.0% 40.0%

Maximum Green (s) 36.0 36.0 36.0 36.0 4.0 28.0 4.0 28.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

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

Recall Mode None None None None None Min None Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 16.4 16.4 27.4 24.4 29.8 29.2

Actuated g/C Ratio 0.30 0.30 0.50 0.44 0.54 0.53

v/c Ratio 0.28 0.21 0.07 0.56 0.30 0.68

Control Delay 16.4 3.5 7.7 15.3 9.9 14.7

Queue Delay 0.0 0.1 0.0 0.0 0.1 0.0

Total Delay 16.4 3.5 7.7 15.3 10.0 14.7

LOS B A A B B B

Approach Delay 16.4 3.5 15.1 14.3

Approach LOS B A B B

Queue Length 50th (ft) 32 3 2 112 15 134

Queue Length 95th (ft) 79 6 11 181 38 #333



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing PM Peak Hour
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Lane Group ø9 ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0 4.0

Minimum Split (s) 20.0 20.0

Total Split (s) 20.0 20.0

Total Split (%) 25% 25%

Maximum Green (s) 16.0 16.0

Yellow Time (s) 3.5 3.5

All-Red Time (s) 0.5 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0

Recall Mode Min None

Walk Time (s) 5.0 5.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing PM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (ft) 454 29 481 374

Turn Bay Length (ft) 200 200

Base Capacity (vph) 1098 1020 242 1690 319 1679

Starvation Cap Reductn 0 318 0 0 0 0

Spillback Cap Reductn 53 0 0 0 22 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.14 0.07 0.48 0.33 0.68

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 55.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 14.3 Intersection LOS: B

Intersection Capacity Utilization 60.0% 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.

!    Phase conflict between lane groups.

Splits and Phases:     3: Southwest Dr (Hwy 49) & Kellers Chapel Rd



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing PM Peak Hour
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Lane Group ø9 ø10

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/22/2020

P2032 Southern Hills  4/15/2020 Existing PM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Lane Configurations

Volume (vph) 18 101 1 4 85 1

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Satd. Flow (prot) 1520 0 0 1699 1633 0

Flt Permitted 0.982 0.953

Satd. Flow (perm) 1520 0 0 1685 1633 0

Right Turn on Red No No

Satd. Flow (RTOR)

Link Speed (mph) 30 30 30

Link Distance (ft) 109 779 182

Travel Time (s) 2.5 17.7 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%)

Lane Group Flow (vph) 130 0 0 5 93 0

Turn Type NA custom NA NA

Protected Phases 6 10 6 10 9 1 2 4 5 6 8

Permitted Phases 10

Detector Phase 6 10 10 6 10 9

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 8.0 20.0 20.0 8.0 20.0 20.0

Total Split (s) 20.0 20.0 8.0 32.0 40.0 8.0 32.0 40.0

Total Split (%) 25.0% 25.0% 10% 40% 50% 10% 40% 50%

Maximum Green (s) 16.0 16.0 4.0 28.0 36.0 4.0 28.0 36.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes

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

Recall Mode None Min None Min None None Min None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 39.2 39.2 8.9

Actuated g/C Ratio 0.71 0.71 0.16

v/c Ratio 0.12 0.00 0.35

Control Delay 2.6 4.8 26.3

Queue Delay 0.2 0.0 0.0

Total Delay 2.8 4.8 26.3

LOS A A C

Approach Delay 2.8 4.8 26.3

Approach LOS A A C

Queue Length 50th (ft) 2 1 27

Queue Length 95th (ft) 54 5 72

Internal Link Dist (ft) 29 699 102

Turn Bay Length (ft)

Base Capacity (vph) 1328 1472 484
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P2032 Southern Hills  4/15/2020 Existing PM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Starvation Cap Reductn 734 0 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.22 0.00 0.19

Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 55.1

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 12.4 Intersection LOS: B

Intersection Capacity Utilization 19.6% ICU Level of Service A

Analysis Period (min) 15

Splits and Phases:     17: Mt Carmel Rd & Kellers Chapel Rd
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Lanes, Volumes, Timings

2: Southwest Dr (Hwy 49)/Southwest Dr  & Drive C 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 8 12 2248 12 12 1337

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1562 0 3257 0 1646 3260

Flt Permitted 0.980 0.950

Satd. Flow (perm) 1562 0 3257 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 185 287 288

Travel Time (s) 4.2 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 0 2456 0 13 1453

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: Southwest Dr (Hwy 49)/Southwest Dr  & Drive C 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 8 12 2248 12 12 1337

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 13 2443 13 13 1453

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 921

pX, platoon unblocked 0.43 0.43 0.43

vC, conflicting volume 3203 1228 2457

vC1, stage 1 conf vol 2450

vC2, stage 2 conf vol 753

vCu, unblocked vol 3477 0 1721

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 84 97 92

cM capacity (veh/h) 54 462 156

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 22 1629 828 13 727 727

Volume Left 9 0 0 13 0 0

Volume Right 13 0 13 0 0 0

cSH 116 1700 1700 156 1700 1700

Volume to Capacity 0.19 0.96 0.49 0.08 0.43 0.43

Queue Length 95th (ft) 16 0 0 7 0 0

Control Delay (s) 43.2 0.0 0.0 30.1 0.0 0.0

Lane LOS E D

Approach Delay (s) 43.2 0.0 0.3

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 333 18 69 49 36 183 56 1739 45 82 1153 92

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 0 200 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1614 0 0 1544 0 1630 3247 0 1630 3224 0

Flt Permitted 0.962 0.991 0.103 0.052

Satd. Flow (perm) 0 1614 0 0 1544 0 177 3247 0 89 3224 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 7 78 3 10

Link Speed (mph) 30 30 50 50

Link Distance (ft) 534 109 561 316

Travel Time (s) 12.1 2.5 7.7 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 457 0 0 291 0 61 1939 0 89 1353 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 4! 4! 8! 8! 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0

Total Split (s) 44.0 44.0 44.0 44.0 11.0 87.0 9.0 85.0

Total Split (%) 31.4% 31.4% 31.4% 31.4% 7.9% 62.1% 6.4% 60.7%

Maximum Green (s) 40.0 40.0 40.0 40.0 7.0 83.0 5.0 81.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

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

Recall Mode None None None None None Min None Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 40.0 40.0 83.0 83.0 83.2 83.2

Actuated g/C Ratio 0.29 0.29 0.59 0.59 0.59 0.59

v/c Ratio 0.98 0.59 0.35 1.01 0.83 0.70

Control Delay 85.8 10.4 17.7 50.6 94.8 22.7

Queue Delay 0.0 2.7 0.0 0.0 0.0 0.0

Total Delay 85.8 13.1 17.7 50.6 94.8 22.7

LOS F B B D F C

Approach Delay 85.8 13.1 49.6 27.2

Approach LOS F B D C

Queue Length 50th (ft) 409 0 23 ~913 36 447

Queue Length 95th (ft) #639 41 43 #1107 #139 535



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group ø9 ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0 4.0

Minimum Split (s) 20.0 20.0

Total Split (s) 24.0 20.0

Total Split (%) 17% 14%

Maximum Green (s) 20.0 16.0

Yellow Time (s) 3.5 3.5

All-Red Time (s) 0.5 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0

Recall Mode Min None

Walk Time (s) 5.0 5.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)
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P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Internal Link Dist (ft) 454 29 481 236

Turn Bay Length (ft) 200 200

Base Capacity (vph) 466 496 177 1926 107 1920

Starvation Cap Reductn 0 112 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 0.98 0.76 0.34 1.01 0.83 0.70

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 43.3 Intersection LOS: D

Intersection Capacity Utilization 114.9% ICU Level of Service H

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

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

     Queue shown is maximum after two cycles.

!    Phase conflict between lane groups.

Splits and Phases:     3: Southwest Dr (Hwy 49) & Kellers Chapel Rd
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Lane Group ø9 ø10

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



Lanes, Volumes, Timings

6: Southwest Dr (Hwy 49)/Southwest Dr & Drive A 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 8 12 2238 16 12 1319

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 200

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1562 0 3257 0 1646 3260

Flt Permitted 0.980 0.950

Satd. Flow (perm) 1562 0 3257 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 208 316 318

Travel Time (s) 4.7 4.3 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 0 2450 0 13 1434

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: Southwest Dr (Hwy 49)/Southwest Dr & Drive A 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 8 12 2238 16 12 1319

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 13 2433 17 13 1434

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 316

pX, platoon unblocked 0.42 0.42 0.42

vC, conflicting volume 3184 1225 2450

vC1, stage 1 conf vol 2441

vC2, stage 2 conf vol 743

vCu, unblocked vol 3443 0 1678

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 85 97 92

cM capacity (veh/h) 57 453 159

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 22 1622 828 13 717 717

Volume Left 9 0 0 13 0 0

Volume Right 13 0 17 0 0 0

cSH 119 1700 1700 159 1700 1700

Volume to Capacity 0.18 0.95 0.49 0.08 0.42 0.42

Queue Length 95th (ft) 16 0 0 7 0 0

Control Delay (s) 41.8 0.0 0.0 29.6 0.0 0.0

Lane LOS E D

Approach Delay (s) 41.8 0.0 0.3

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 19 31 2229 20 32 1312

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3257 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3257 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 211 318 287

Travel Time (s) 4.8 4.3 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 21 34 2445 0 35 1426

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 19 31 2229 20 32 1312

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 21 34 2423 22 35 1426

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 634

pX, platoon unblocked 0.42 0.42 0.42

vC, conflicting volume 3216 1222 2445

vC1, stage 1 conf vol 2434

vC2, stage 2 conf vol 783

vCu, unblocked vol 3514 0 1679

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 64 93 78

cM capacity (veh/h) 57 457 161

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 21 34 1615 829 35 713 713

Volume Left 21 0 0 0 35 0 0

Volume Right 0 34 0 22 0 0 0

cSH 57 457 1700 1700 161 1700 1700

Volume to Capacity 0.36 0.07 0.95 0.49 0.22 0.42 0.42

Queue Length 95th (ft) 33 6 0 0 20 0 0

Control Delay (s) 100.4 13.5 0.0 0.0 33.5 0.0 0.0

Lane LOS F B D

Approach Delay (s) 46.5 0.0 0.8

Approach LOS E

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2247 12 12 1341 8 12

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1562 0

Flt Permitted 0.950 0.980

Satd. Flow (perm) 3257 0 1646 3260 1562 0

Link Speed (mph) 50 50 30

Link Distance (ft) 288 204 182

Travel Time (s) 3.9 2.8 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2455 0 13 1458 22 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2247 12 12 1341 8 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2442 13 13 1458 9 13

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1209

pX, platoon unblocked 0.43 0.43 0.43

vC, conflicting volume 2455 3204 1228

vC1, stage 1 conf vol 2449

vC2, stage 2 conf vol 755

vCu, unblocked vol 1732 3474 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 92 84 97

cM capacity (veh/h) 157 54 467

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1628 827 13 729 729 22

Volume Left 0 0 13 0 0 9

Volume Right 0 13 0 0 0 13

cSH 1700 1700 157 1700 1700 116

Volume to Capacity 0.96 0.49 0.08 0.43 0.43 0.19

Queue Length 95th (ft) 0 0 7 0 0 16

Control Delay (s) 0.0 0.0 30.1 0.0 0.0 43.2

Lane LOS D E

Approach Delay (s) 0.0 0.3 43.2

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2210 48 56 1296 58 61

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 200 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Satd. Flow (prot) 3251 0 1646 3260 1646 1473

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3251 0 1646 3260 1646 1473

Link Speed (mph) 50 50 30

Link Distance (ft) 204 296 224

Travel Time (s) 2.8 4.0 5.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2454 0 61 1409 63 66

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2210 48 56 1296 58 61

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2402 52 61 1409 63 66

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2454 3254 1227

vC1, stage 1 conf vol 2428

vC2, stage 2 conf vol 826

vCu, unblocked vol 2454 3254 1227

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 68 0 61

cM capacity (veh/h) 190 50 171

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1 NW 2

Volume Total 1601 853 61 704 704 63 66

Volume Left 0 0 61 0 0 63 0

Volume Right 0 52 0 0 0 0 66

cSH 1700 1700 190 1700 1700 50 171

Volume to Capacity 0.94 0.50 0.32 0.41 0.41 1.25 0.39

Queue Length 95th (ft) 0 0 33 0 0 143 42

Control Delay (s) 0.0 0.0 32.6 0.0 0.0 342.3 38.6

Lane LOS D F E

Approach Delay (s) 0.0 1.4 186.6

Approach LOS F

Intersection Summary

Average Delay 6.4

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2260 12 12 1344 8 12

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1562 0

Flt Permitted 0.950 0.980

Satd. Flow (perm) 3257 0 1646 3260 1562 0

Link Speed (mph) 50 50 30

Link Distance (ft) 296 283 170

Travel Time (s) 4.0 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2470 0 13 1461 22 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2260 12 12 1344 8 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2457 13 13 1461 9 13

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2470 3220 1235

vC1, stage 1 conf vol 2463

vC2, stage 2 conf vol 757

vCu, unblocked vol 2470 3220 1235

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 93 82 92

cM capacity (veh/h) 187 49 169

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1638 832 13 730 730 22

Volume Left 0 0 13 0 0 9

Volume Right 0 13 0 0 0 13

cSH 1700 1700 187 1700 1700 85

Volume to Capacity 0.96 0.49 0.07 0.43 0.43 0.26

Queue Length 95th (ft) 0 0 6 0 0 23

Control Delay (s) 0.0 0.0 25.6 0.0 0.0 61.1

Lane LOS D F

Approach Delay (s) 0.0 0.2 61.1

Approach LOS F

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Lane Configurations

Volume (vph) 51 94 12 60 206 14

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Satd. Flow (prot) 1580 0 0 1719 1641 0

Flt Permitted 0.955 0.955

Satd. Flow (perm) 1580 0 0 1655 1641 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 102 2

Link Speed (mph) 30 30 30

Link Distance (ft) 109 779 182

Travel Time (s) 2.5 17.7 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 157 0 0 78 239 0

Turn Type NA Perm NA NA

Protected Phases 6 10 6 10 9 1 2 4 5 6 8

Permitted Phases 6 10

Detector Phase 6 10 6 10 6 10 9

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 8.0 20.0 20.0 8.0 20.0 20.0

Total Split (s) 24.0 9.0 87.0 44.0 11.0 85.0 44.0

Total Split (%) 17.1% 6% 62% 31% 8% 61% 31%

Maximum Green (s) 20.0 5.0 83.0 40.0 7.0 81.0 40.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0

Total Lost Time (s) 4.0

Lead/Lag Lag Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

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

Recall Mode Min None Min None None Min None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 92.9 92.9 30.3

Actuated g/C Ratio 0.66 0.66 0.22

v/c Ratio 0.15 0.07 0.67

Control Delay 0.2 9.1 60.3

Queue Delay 1.4 0.0 0.0

Total Delay 1.6 9.1 60.3

LOS A A E

Approach Delay 1.6 9.1 60.3

Approach LOS A A E

Queue Length 50th (ft) 0 25 200

Queue Length 95th (ft) m0 45 297

Internal Link Dist (ft) 29 699 102

Turn Bay Length (ft)



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 14%

Maximum Green (s) 16.0

Yellow Time (s) 3.5

All-Red Time (s) 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Base Capacity (vph) 1191 1220 357

Starvation Cap Reductn 859 0 0

Spillback Cap Reductn 0 68 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.47 0.07 0.67

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Natural Cycle: 130

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 32.4 Intersection LOS: C

Intersection Capacity Utilization 34.6% ICU Level of Service A

Analysis Period (min) 15

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     17: Mt Carmel Rd & Kellers Chapel Rd



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour
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Lane Group ø10

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



Lanes, Volumes, Timings
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 35 31 2243 28 40 1322

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 150

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3254 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3254 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 202 283 288

Travel Time (s) 4.6 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 34 2468 0 43 1437

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 35 31 2243 28 40 1322

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 38 34 2438 30 43 1437

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3259 1234 2468

vC1, stage 1 conf vol 2453

vC2, stage 2 conf vol 805

vCu, unblocked vol 3259 1234 2468

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 22 80 77

cM capacity (veh/h) 49 170 188

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 34 1625 843 43 718 718

Volume Left 38 0 0 0 43 0 0

Volume Right 0 34 0 30 0 0 0

cSH 49 170 1700 1700 188 1700 1700

Volume to Capacity 0.78 0.20 0.96 0.50 0.23 0.42 0.42

Queue Length 95th (ft) 79 18 0 0 22 0 0

Control Delay (s) 195.5 31.4 0.0 0.0 29.9 0.0 0.0

Lane LOS F D D

Approach Delay (s) 118.4 0.0 0.9

Approach LOS F

Intersection Summary

Average Delay 2.4

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 8 12 2266 8 12 1355

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1578 0 3257 0 1662 3260

Flt Permitted 0.980 0.950

Satd. Flow (perm) 1578 0 3257 0 1662 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 142 288 335

Travel Time (s) 3.2 3.9 4.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 0% 2% 0% 0% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 0 2472 0 13 1473

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: Southwest Dr  & Drive H 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM Peak Hour

EJP Page 24

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 8 12 2266 8 12 1355

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 13 2463 9 13 1473

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3230 1236 2472

vC1, stage 1 conf vol 2467

vC2, stage 2 conf vol 762

vCu, unblocked vol 3230 1236 2472

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 82 92 93

cM capacity (veh/h) 49 171 190

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 22 1642 830 13 736 736

Volume Left 9 0 0 13 0 0

Volume Right 13 0 9 0 0 0

cSH 86 1700 1700 190 1700 1700

Volume to Capacity 0.25 0.97 0.49 0.07 0.43 0.43

Queue Length 95th (ft) 23 0 0 5 0 0

Control Delay (s) 60.5 0.0 0.0 25.3 0.0 0.0

Lane LOS F D

Approach Delay (s) 60.5 0.0 0.2

Approach LOS F

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15
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Lanes, Volumes, Timings

2: Southwest Dr (Hwy 49)/Southwest Dr  & Drive C 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 1

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 14 21 1658 20 20 2038

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1560 0 3254 0 1646 3260

Flt Permitted 0.981 0.950

Satd. Flow (perm) 1560 0 3254 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 185 287 288

Travel Time (s) 4.2 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 0 1824 0 22 2215

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: Southwest Dr (Hwy 49)/Southwest Dr  & Drive C 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 14 21 1658 20 20 2038

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 23 1802 22 22 2215

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 921

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 2964 912 1824

vC1, stage 1 conf vol 1813

vC2, stage 2 conf vol 1151

vCu, unblocked vol 2947 0 1248

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 88 97 94

cM capacity (veh/h) 128 730 375

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 1201 622 22 1108 1108

Volume Left 15 0 0 22 0 0

Volume Right 23 0 22 0 0 0

cSH 253 1700 1700 375 1700 1700

Volume to Capacity 0.15 0.71 0.37 0.06 0.65 0.65

Queue Length 95th (ft) 13 0 0 5 0 0

Control Delay (s) 21.7 0.0 0.0 15.2 0.0 0.0

Lane LOS C C

Approach Delay (s) 21.7 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 3

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

Lane Configurations

Volume (vph) 213 44 3 40 38 146 25 1314 50 174 1541 329

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 0 200 0 200 0

Storage Lanes 0 0 0 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 0 1647 0 0 1551 0 1630 3244 0 1630 3175 0

Flt Permitted 0.961 0.991 0.044 0.092

Satd. Flow (perm) 0 1647 0 0 1551 0 75 3244 0 158 3175 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 57 4 32

Link Speed (mph) 30 30 50 50

Link Distance (ft) 534 109 561 316

Travel Time (s) 12.1 2.5 7.7 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 283 0 0 243 0 27 1482 0 189 2033 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 4! 4! 8! 8! 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0

Total Split (s) 44.0 44.0 44.0 44.0 8.0 93.0 23.0 108.0

Total Split (%) 27.5% 27.5% 27.5% 27.5% 5.0% 58.1% 14.4% 67.5%

Maximum Green (s) 40.0 40.0 40.0 40.0 4.0 89.0 19.0 104.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

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

Recall Mode None None None None None Min None Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 32.8 32.8 92.3 88.3 106.6 102.1

Actuated g/C Ratio 0.22 0.22 0.63 0.60 0.72 0.69

v/c Ratio 0.77 0.62 0.30 0.76 0.74 0.92

Control Delay 69.9 14.0 18.4 26.4 38.0 28.5

Queue Delay 0.1 3.3 0.0 0.0 3.1 0.0

Total Delay 70.0 17.2 18.4 26.4 41.1 28.5

LOS E B B C D C

Approach Delay 70.1 17.2 26.3 29.6

Approach LOS E B C C

Queue Length 50th (ft) 271 29 7 532 74 856

Queue Length 95th (ft) 382 m47 19 751 176 #1260



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 4

Lane Group ø9 ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0 4.0

Minimum Split (s) 20.0 20.0

Total Split (s) 24.0 20.0

Total Split (%) 15% 13%

Maximum Green (s) 20.0 16.0

Yellow Time (s) 3.5 3.5

All-Red Time (s) 0.5 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0

Recall Mode Min None

Walk Time (s) 5.0 5.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 5

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

Internal Link Dist (ft) 454 29 481 236

Turn Bay Length (ft) 200 200

Base Capacity (vph) 449 465 89 1988 305 2262

Starvation Cap Reductn 0 137 0 0 0 0

Spillback Cap Reductn 8 0 0 0 52 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.64 0.74 0.30 0.75 0.75 0.90

Intersection Summary

Area Type: Other

Cycle Length: 160

Actuated Cycle Length: 147.5

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 30.4 Intersection LOS: C

Intersection Capacity Utilization 104.1% ICU Level of Service G

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

!    Phase conflict between lane groups.

Splits and Phases:     3: Southwest Dr (Hwy 49) & Kellers Chapel Rd



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 6

Lane Group ø9 ø10

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



Lanes, Volumes, Timings

6: Southwest Dr (Hwy 49)/Southwest Dr & Drive A 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 7

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 14 21 1638 27 20 2018

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 200

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1560 0 3254 0 1646 3260

Flt Permitted 0.981 0.950

Satd. Flow (perm) 1560 0 3254 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 208 316 318

Travel Time (s) 4.7 4.3 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 0 1809 0 22 2193

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: Southwest Dr (Hwy 49)/Southwest Dr & Drive A 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 14 21 1638 27 20 2018

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 23 1780 29 22 2193

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 316

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 2935 905 1810

vC1, stage 1 conf vol 1795

vC2, stage 2 conf vol 1140

vCu, unblocked vol 2903 0 1214

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 88 97 94

cM capacity (veh/h) 132 725 384

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 1187 623 22 1097 1097

Volume Left 15 0 0 22 0 0

Volume Right 23 0 29 0 0 0

cSH 260 1700 1700 384 1700 1700

Volume to Capacity 0.15 0.70 0.37 0.06 0.65 0.65

Queue Length 95th (ft) 13 0 0 4 0 0

Control Delay (s) 21.2 0.0 0.0 14.9 0.0 0.0

Lane LOS C B

Approach Delay (s) 21.2 0.0 0.1

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 35 57 1627 34 51 2005

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3251 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3251 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 211 318 287

Travel Time (s) 4.8 4.3 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 62 1805 0 55 2179

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 35 57 1627 34 51 2005

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 38 62 1768 37 55 2179

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 634

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 2988 903 1805

vC1, stage 1 conf vol 1787

vC2, stage 2 conf vol 1201

vCu, unblocked vol 2981 0 1211

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 91 86

cM capacity (veh/h) 125 726 386

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 62 1179 626 55 1090 1090

Volume Left 38 0 0 0 55 0 0

Volume Right 0 62 0 37 0 0 0

cSH 125 726 1700 1700 386 1700 1700

Volume to Capacity 0.30 0.09 0.69 0.37 0.14 0.64 0.64

Queue Length 95th (ft) 30 7 0 0 12 0 0

Control Delay (s) 46.0 10.4 0.0 0.0 15.9 0.0 0.0

Lane LOS E B C

Approach Delay (s) 23.9 0.0 0.4

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 11

Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2165 20 20 2677 14 21

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1560 0

Flt Permitted 0.950 0.981

Satd. Flow (perm) 3257 0 1646 3260 1560 0

Link Speed (mph) 50 50 30

Link Distance (ft) 288 204 182

Travel Time (s) 3.9 2.8 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2375 0 22 2910 38 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 12

Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2165 20 20 2677 14 21

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2353 22 22 2910 15 23

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1209

pX, platoon unblocked 0.67 0.67 0.67

vC, conflicting volume 2375 3862 1188

vC1, stage 1 conf vol 2364

vC2, stage 2 conf vol 1498

vCu, unblocked vol 2073 4279 312

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 88 70 95

cM capacity (veh/h) 181 51 463

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1569 806 22 1455 1455 38

Volume Left 0 0 22 0 0 15

Volume Right 0 22 0 0 0 23

cSH 1700 1700 181 1700 1700 110

Volume to Capacity 0.92 0.47 0.12 0.86 0.86 0.35

Queue Length 95th (ft) 0 0 10 0 0 35

Control Delay (s) 0.0 0.0 27.6 0.0 0.0 54.4

Lane LOS D F

Approach Delay (s) 0.0 0.2 54.4

Approach LOS F

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15



Lanes, Volumes, Timings

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2115 80 94 2605 106 113

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 200 0 0

Storage Lanes 0 1 1 1

Taper Length (ft) 25 25

Satd. Flow (prot) 3245 0 1646 3260 1646 1473

Flt Permitted 0.950 0.950

Satd. Flow (perm) 3245 0 1646 3260 1646 1473

Link Speed (mph) 50 50 30

Link Distance (ft) 204 296 224

Travel Time (s) 2.8 4.0 5.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2386 0 102 2832 115 123

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour

EJP Page 14

Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2115 80 94 2605 106 113

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2299 87 102 2832 115 123

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2386 3962 1193

vC1, stage 1 conf vol 2342

vC2, stage 2 conf vol 1620

vCu, unblocked vol 2386 3962 1193

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 49 0 32

cM capacity (veh/h) 202 43 181

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1 NW 2

Volume Total 1533 853 102 1416 1416 115 123

Volume Left 0 0 102 0 0 115 0

Volume Right 0 87 0 0 0 0 123

cSH 1700 1700 202 1700 1700 43 181

Volume to Capacity 0.90 0.50 0.51 0.83 0.83 2.69 0.68

Queue Length 95th (ft) 0 0 64 0 0 313 102

Control Delay (s) 0.0 0.0 39.7 0.0 0.0 965.1 59.0

Lane LOS E F F

Approach Delay (s) 0.0 1.4 497.6

Approach LOS F

Intersection Summary

Average Delay 22.0

Intersection Capacity Utilization 91.2% ICU Level of Service F

Analysis Period (min) 15



Lanes, Volumes, Timings

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2194 20 20 2671 14 21

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1560 0

Flt Permitted 0.950 0.981

Satd. Flow (perm) 3257 0 1646 3260 1560 0

Link Speed (mph) 50 50 30

Link Distance (ft) 296 283 170

Travel Time (s) 4.0 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2407 0 22 2903 38 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour
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Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2194 20 20 2671 14 21

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2385 22 22 2903 15 23

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 2407 3891 1203

vC1, stage 1 conf vol 2396

vC2, stage 2 conf vol 1495

vCu, unblocked vol 2407 3891 1203

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 89 69 87

cM capacity (veh/h) 199 50 178

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1590 817 22 1452 1452 38

Volume Left 0 0 22 0 0 15

Volume Right 0 22 0 0 0 23

cSH 1700 1700 199 1700 1700 87

Volume to Capacity 0.94 0.48 0.11 0.85 0.85 0.44

Queue Length 95th (ft) 0 0 9 0 0 45

Control Delay (s) 0.0 0.0 25.4 0.0 0.0 74.7

Lane LOS D F

Approach Delay (s) 0.0 0.2 74.7

Approach LOS F

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected PM Peak Hour
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Lane Configurations

Volume (vph) 95 172 21 77 146 22

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Satd. Flow (prot) 1582 0 0 1714 1630 0

Flt Permitted 0.906 0.958

Satd. Flow (perm) 1582 0 0 1570 1630 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 163 4

Link Speed (mph) 30 30 30

Link Distance (ft) 109 779 182

Travel Time (s) 2.5 17.7 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 290 0 0 107 183 0

Turn Type NA Perm NA NA

Protected Phases 6 10 6 10 9 1 2 4 5 6 8

Permitted Phases 6 10

Detector Phase 6 10 6 10 6 10 9

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 8.0 20.0 20.0 8.0 20.0 20.0

Total Split (s) 24.0 23.0 93.0 44.0 8.0 108.0 44.0

Total Split (%) 15.0% 14% 58% 28% 5% 68% 28%

Maximum Green (s) 20.0 19.0 89.0 40.0 4.0 104.0 40.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

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

Recall Mode Min None Min None None Min None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 113.5 113.5 19.1

Actuated g/C Ratio 0.77 0.77 0.13

v/c Ratio 0.23 0.09 0.86

Control Delay 2.2 3.3 95.1

Queue Delay 2.3 0.0 0.0

Total Delay 4.5 3.3 95.1

LOS A A F

Approach Delay 4.5 3.3 95.1

Approach LOS A A F

Queue Length 50th (ft) 14 18 177

Queue Length 95th (ft) 12 29 #337

Internal Link Dist (ft) 29 699 102

Turn Bay Length (ft)
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Lane Group ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 13%

Maximum Green (s) 16.0

Yellow Time (s) 3.5

All-Red Time (s) 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Base Capacity (vph) 1302 1260 225

Starvation Cap Reductn 867 0 0

Spillback Cap Reductn 0 171 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.67 0.10 0.81

Intersection Summary

Area Type: Other

Cycle Length: 160

Actuated Cycle Length: 147.5

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 32.9 Intersection LOS: C

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

Splits and Phases:     17: Mt Carmel Rd & Kellers Chapel Rd



Lanes, Volumes, Timings
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Lane Group ø10

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 64 57 2172 47 67 2635

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 150

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3251 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3251 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 202 283 288

Travel Time (s) 4.6 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 70 62 2412 0 73 2864

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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P2032 Southern Hills  4/15/2020 Projected PM Peak Hour
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 64 57 2172 47 67 2635

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 70 62 2361 51 73 2864

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3964 1206 2412

vC1, stage 1 conf vol 2386

vC2, stage 2 conf vol 1578

vCu, unblocked vol 3964 1206 2412

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 0 65 63

cM capacity (veh/h) 46 177 198

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 70 62 1574 838 73 1432 1432

Volume Left 70 0 0 0 73 0 0

Volume Right 0 62 0 51 0 0 0

cSH 46 177 1700 1700 198 1700 1700

Volume to Capacity 1.52 0.35 0.93 0.49 0.37 0.84 0.84

Queue Length 95th (ft) 170 37 0 0 40 0 0

Control Delay (s) 462.4 35.9 0.0 0.0 33.5 0.0 0.0

Lane LOS F E D

Approach Delay (s) 261.5 0.0 0.8

Approach LOS F

Intersection Summary

Average Delay 6.7

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 14 21 2208 13 20 2679

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1576 0 3257 0 1662 3260

Flt Permitted 0.981 0.950

Satd. Flow (perm) 1576 0 3257 0 1662 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 142 288 335

Travel Time (s) 3.2 3.9 4.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 0% 2% 0% 0% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 0 2414 0 22 2912

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 14 21 2208 13 20 2679

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 23 2400 14 22 2912

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 3907 1207 2414

vC1, stage 1 conf vol 2407

vC2, stage 2 conf vol 1499

vCu, unblocked vol 3907 1207 2414

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 69 87 89

cM capacity (veh/h) 50 178 200

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 1600 814 22 1456 1456

Volume Left 15 0 0 22 0 0

Volume Right 23 0 14 0 0 0

cSH 88 1700 1700 200 1700 1700

Volume to Capacity 0.43 0.94 0.48 0.11 0.86 0.86

Queue Length 95th (ft) 45 0 0 9 0 0

Control Delay (s) 74.6 0.0 0.0 25.2 0.0 0.0

Lane LOS F D

Approach Delay (s) 74.6 0.0 0.2

Approach LOS F

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15
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Lanes, Volumes, Timings

2: Southwest Dr (Hwy 49)/Southwest Dr  & Drive C 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 8 12 2248 12 12 1337

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1562 0 3257 0 1646 3260

Flt Permitted 0.980 0.950

Satd. Flow (perm) 1562 0 3257 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 185 287 288

Travel Time (s) 4.2 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 0 2456 0 13 1453

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 8 12 2248 12 12 1337

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 13 2443 13 13 1453

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 921 492

pX, platoon unblocked 0.46 0.41 0.41

vC, conflicting volume 3203 1228 2457

vC1, stage 1 conf vol 2450

vC2, stage 2 conf vol 753

vCu, unblocked vol 2509 0 1689

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 84 97 92

cM capacity (veh/h) 56 451 157

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 22 1629 828 13 727 727

Volume Left 9 0 0 13 0 0

Volume Right 13 0 13 0 0 0

cSH 118 1700 1700 157 1700 1700

Volume to Capacity 0.18 0.96 0.49 0.08 0.43 0.43

Queue Length 95th (ft) 16 0 0 7 0 0

Control Delay (s) 42.4 0.0 0.0 30.0 0.0 0.0

Lane LOS E D

Approach Delay (s) 42.4 0.0 0.3

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 333 18 69 49 36 183 56 1739 45 82 1153 92

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 100 0 80 0 200 0 200 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1548 1505 0 1548 1428 0 1630 3247 0 1630 3224 0

Flt Permitted 0.950 0.972 0.950 0.999 0.114 0.058

Satd. Flow (perm) 1548 1505 0 1548 1428 0 196 3247 0 100 3224 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 21 75 3 11

Link Speed (mph) 30 30 50 50

Link Distance (ft) 534 109 561 316

Travel Time (s) 12.1 2.5 7.7 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%) 36% 10%

Lane Group Flow (vph) 232 225 0 48 243 0 61 1939 0 89 1353 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 4! 4! 8! 8! 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0

Total Split (s) 40.0 40.0 40.0 40.0 11.0 72.0 8.0 69.0

Total Split (%) 33.3% 33.3% 33.3% 33.3% 9.2% 60.0% 6.7% 57.5%

Maximum Green (s) 36.0 36.0 36.0 36.0 7.0 68.0 4.0 65.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

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

Recall Mode None None None None None C-Min None C-Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 27.7 27.7 27.7 27.7 76.3 76.3 75.0 75.0

Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.64 0.64 0.62 0.62

v/c Ratio 0.65 0.62 0.13 0.63 0.29 0.94 0.79 0.67

Control Delay 50.7 45.1 8.3 6.2 12.4 30.6 74.8 16.2

Queue Delay 0.0 0.1 1.2 2.9 0.0 0.0 3.6 0.0

Total Delay 50.7 45.3 9.5 9.1 12.4 30.6 78.4 16.2

LOS D D A A B C E B

Approach Delay 48.0 9.1 30.0 20.1

Approach LOS D A C C

Queue Length 50th (ft) 174 152 7 0 16 643 23 353

Queue Length 95th (ft) 250 227 m7 m2 38 #968 #125 511
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Lane Group ø9 ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0 4.0

Minimum Split (s) 20.0 20.0

Total Split (s) 20.0 20.0

Total Split (%) 17% 17%

Maximum Green (s) 16.0 16.0

Yellow Time (s) 3.5 3.5

All-Red Time (s) 0.5 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0

Recall Mode Min None

Walk Time (s) 5.0 5.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)
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EJP Page 5

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

Internal Link Dist (ft) 454 29 481 236

Turn Bay Length (ft) 100 80 200 200

Base Capacity (vph) 464 466 464 480 215 2065 113 2018

Starvation Cap Reductn 0 0 300 143 0 0 0 0

Spillback Cap Reductn 0 18 0 0 0 0 5 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.50 0.50 0.29 0.72 0.28 0.94 0.82 0.67

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 12 (10%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.09

Intersection Signal Delay: 27.1 Intersection LOS: C

Intersection Capacity Utilization 93.4% ICU Level of Service F

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

!    Phase conflict between lane groups.

Splits and Phases:     3: Southwest Dr (Hwy 49) & Kellers Chapel Rd
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Lane Group ø9 ø10

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 8 12 2238 16 12 1319

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 200

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1562 0 3257 0 1646 3260

Flt Permitted 0.980 0.950

Satd. Flow (perm) 1562 0 3257 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 208 316 318

Travel Time (s) 4.7 4.3 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 0 2450 0 13 1434

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 8 12 2238 16 12 1319

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 13 2433 17 13 1434

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 316 1097

pX, platoon unblocked 0.47 0.43 0.43

vC, conflicting volume 3184 1225 2450

vC1, stage 1 conf vol 2441

vC2, stage 2 conf vol 743

vCu, unblocked vol 2570 0 1725

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 84 97 92

cM capacity (veh/h) 56 469 158

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 22 1622 828 13 717 717

Volume Left 9 0 0 13 0 0

Volume Right 13 0 17 0 0 0

cSH 118 1700 1700 158 1700 1700

Volume to Capacity 0.18 0.95 0.49 0.08 0.42 0.42

Queue Length 95th (ft) 16 0 0 7 0 0

Control Delay (s) 42.1 0.0 0.0 29.8 0.0 0.0

Lane LOS E D

Approach Delay (s) 42.1 0.0 0.3

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 77.7% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1

EJP Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 19 31 2229 20 32 1312

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3257 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3257 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 211 318 287

Travel Time (s) 4.8 4.3 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 21 34 2445 0 35 1426

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 19 31 2229 20 32 1312

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 21 34 2423 22 35 1426

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 634 779

pX, platoon unblocked 0.47 0.42 0.42

vC, conflicting volume 3216 1222 2445

vC1, stage 1 conf vol 2434

vC2, stage 2 conf vol 783

vCu, unblocked vol 2579 0 1680

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 64 93 78

cM capacity (veh/h) 58 458 161

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 21 34 1615 829 35 713 713

Volume Left 21 0 0 0 35 0 0

Volume Right 0 34 0 22 0 0 0

cSH 58 458 1700 1700 161 1700 1700

Volume to Capacity 0.36 0.07 0.95 0.49 0.22 0.42 0.42

Queue Length 95th (ft) 33 6 0 0 20 0 0

Control Delay (s) 98.9 13.5 0.0 0.0 33.5 0.0 0.0

Lane LOS F B D

Approach Delay (s) 45.9 0.0 0.8

Approach LOS E

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 77.6% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2247 12 12 1341 8 12

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1562 0

Flt Permitted 0.950 0.980

Satd. Flow (perm) 3257 0 1646 3260 1562 0

Link Speed (mph) 50 50 30

Link Distance (ft) 288 204 182

Travel Time (s) 3.9 2.8 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2455 0 13 1458 22 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2247 12 12 1341 8 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2442 13 13 1458 9 13

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1209 204

pX, platoon unblocked 0.41 0.46 0.41

vC, conflicting volume 2455 3204 1228

vC1, stage 1 conf vol 2449

vC2, stage 2 conf vol 755

vCu, unblocked vol 1677 2510 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 92 85 97

cM capacity (veh/h) 158 56 448

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1628 827 13 729 729 22

Volume Left 0 0 13 0 0 9

Volume Right 0 13 0 0 0 13

cSH 1700 1700 158 1700 1700 118

Volume to Capacity 0.96 0.49 0.08 0.43 0.43 0.18

Queue Length 95th (ft) 0 0 7 0 0 16

Control Delay (s) 0.0 0.0 29.9 0.0 0.0 42.1

Lane LOS D E

Approach Delay (s) 0.0 0.3 42.1

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 77.9% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2210 48 56 1296 58 61

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 200 100 0

Storage Lanes 0 1 2 1

Taper Length (ft) 25 25

Satd. Flow (prot) 3251 0 1646 3260 3193 1473

Flt Permitted 0.039 0.950

Satd. Flow (perm) 3251 0 68 3260 3193 1473

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 5 59

Link Speed (mph) 50 50 30

Link Distance (ft) 204 296 224

Travel Time (s) 2.8 4.0 5.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2454 0 61 1409 63 66

Turn Type NA pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 8.0 20.0 20.0 20.0

Total Split (s) 92.0 8.0 100.0 20.0 20.0

Total Split (%) 76.7% 6.7% 83.3% 16.7% 16.7%

Maximum Green (s) 88.0 4.0 96.0 16.0 16.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max None C-Max None None

Walk Time (s) 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 100.4 106.0 106.8 8.0 8.0

Actuated g/C Ratio 0.84 0.88 0.89 0.07 0.07

v/c Ratio 0.90 0.54 0.49 0.30 0.43

Control Delay 7.2 38.9 2.4 56.3 24.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 7.2 38.9 2.4 56.3 24.7

LOS A D A E C

Approach Delay 7.2 3.9 40.2

Approach LOS A A D

Queue Length 50th (ft) 230 4 89 24 5



Lanes, Volumes, Timings

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Queue Length 95th (ft) #1133 #56 142 46 50

Internal Link Dist (ft) 124 216 144

Turn Bay Length (ft) 200 100

Base Capacity (vph) 2720 112 2901 425 247

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 0.90 0.54 0.49 0.15 0.27

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 120

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 0.90

Intersection Signal Delay: 7.1 Intersection LOS: A

Intersection Capacity Utilization 78.8% ICU Level of Service D

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

Splits and Phases:     13: Southwest Dr  & Collector E



Lanes, Volumes, Timings

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2260 12 12 1344 8 12

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1562 0

Flt Permitted 0.950 0.980

Satd. Flow (perm) 3257 0 1646 3260 1562 0

Link Speed (mph) 50 50 30

Link Distance (ft) 296 283 170

Travel Time (s) 4.0 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2470 0 13 1461 22 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2260 12 12 1344 8 12

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2457 13 13 1461 9 13

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 296

pX, platoon unblocked 0.19 0.19 0.19

vC, conflicting volume 2470 3220 1235

vC1, stage 1 conf vol 2463

vC2, stage 2 conf vol 757

vCu, unblocked vol 256 4136 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 95 94 94

cM capacity (veh/h) 254 136 210

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1638 832 13 730 730 22

Volume Left 0 0 13 0 0 9

Volume Right 0 13 0 0 0 13

cSH 1700 1700 254 1700 1700 173

Volume to Capacity 0.96 0.49 0.05 0.43 0.43 0.13

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

Control Delay (s) 0.0 0.0 19.9 0.0 0.0 28.8

Lane LOS C D

Approach Delay (s) 0.0 0.2 28.8

Approach LOS D

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 78.2% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Lane Configurations

Volume (vph) 51 94 12 60 206 14

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Satd. Flow (prot) 1580 0 0 1719 1641 0

Flt Permitted 0.958 0.955

Satd. Flow (perm) 1580 0 0 1660 1641 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 102 2

Link Speed (mph) 30 30 30

Link Distance (ft) 109 779 182

Travel Time (s) 2.5 17.7 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 157 0 0 78 239 0

Turn Type NA Perm NA NA

Protected Phases 6 10 6 10 9 1 2 4 5 6 8

Permitted Phases 6 10

Detector Phase 6 10 6 10 6 10 9

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 8.0 20.0 20.0 8.0 20.0 20.0

Total Split (s) 20.0 8.0 72.0 40.0 11.0 69.0 40.0

Total Split (%) 16.7% 7% 60% 33% 9% 58% 33%

Maximum Green (s) 16.0 4.0 68.0 36.0 7.0 65.0 36.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead Lag Lead Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

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

Recall Mode Min None C-Min None None C-Min None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 83.5 83.5 16.0

Actuated g/C Ratio 0.70 0.70 0.13

v/c Ratio 0.14 0.07 1.09

Control Delay 2.9 3.8 133.9

Queue Delay 1.4 0.0 5.7

Total Delay 4.3 3.8 139.6

LOS A A F

Approach Delay 4.3 3.8 139.6

Approach LOS A A F

Queue Length 50th (ft) 5 10 ~207

Queue Length 95th (ft) m21 20 #372

Internal Link Dist (ft) 29 699 102

Turn Bay Length (ft)



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 17%

Maximum Green (s) 16.0

Yellow Time (s) 3.5

All-Red Time (s) 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Base Capacity (vph) 1206 1240 220

Starvation Cap Reductn 872 0 0

Spillback Cap Reductn 0 0 13

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.47 0.06 1.15

Intersection Summary

Area Type: Other

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 12 (10%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.09

Intersection Signal Delay: 72.4 Intersection LOS: E

Intersection Capacity Utilization 34.6% ICU Level of Service A

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

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

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     17: Mt Carmel Rd & Kellers Chapel Rd



Lanes, Volumes, Timings

17: Mt Carmel Rd & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group ø10

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



Lanes, Volumes, Timings

19: Southwest Dr  & Collector G 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 35 31 2243 28 40 1322

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 150

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3254 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3254 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 202 283 288

Travel Time (s) 4.6 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 34 2468 0 43 1437

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

19: Southwest Dr  & Collector G 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 35 31 2243 28 40 1322

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 38 34 2438 30 43 1437

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 579

pX, platoon unblocked 0.20 0.20 0.20

vC, conflicting volume 3259 1234 2468

vC1, stage 1 conf vol 2453

vC2, stage 2 conf vol 805

vCu, unblocked vol 4290 0 350

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 70 85 82

cM capacity (veh/h) 129 218 243

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 34 1625 843 43 718 718

Volume Left 38 0 0 0 43 0 0

Volume Right 0 34 0 30 0 0 0

cSH 129 218 1700 1700 243 1700 1700

Volume to Capacity 0.30 0.15 0.96 0.50 0.18 0.42 0.42

Queue Length 95th (ft) 29 13 0 0 16 0 0

Control Delay (s) 44.3 24.5 0.0 0.0 23.0 0.0 0.0

Lane LOS E C C

Approach Delay (s) 35.0 0.0 0.7

Approach LOS E

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15



Lanes, Volumes, Timings

22: Southwest Dr  & Drive H 4/23/2020

P2032 Southern Hills  4/15/2020 Projected AM MIT-1
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 8 12 2266 8 12 1355

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1578 0 3257 0 1662 3260

Flt Permitted 0.980 0.950

Satd. Flow (perm) 1578 0 3257 0 1662 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 142 288 335

Travel Time (s) 3.2 3.9 4.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 0% 2% 0% 0% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 22 0 2472 0 13 1473

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

22: Southwest Dr  & Drive H 4/23/2020
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 8 12 2266 8 12 1355

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 9 13 2463 9 13 1473

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 867

pX, platoon unblocked 0.21 0.21 0.21

vC, conflicting volume 3230 1236 2472

vC1, stage 1 conf vol 2467

vC2, stage 2 conf vol 762

vCu, unblocked vol 4102 0 467

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 93 94 94

cM capacity (veh/h) 117 228 230

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 22 1642 830 13 736 736

Volume Left 9 0 0 13 0 0

Volume Right 13 0 9 0 0 0

cSH 165 1700 1700 230 1700 1700

Volume to Capacity 0.13 0.97 0.49 0.06 0.43 0.43

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

Control Delay (s) 30.1 0.0 0.0 21.6 0.0 0.0

Lane LOS D C

Approach Delay (s) 30.1 0.0 0.2

Approach LOS D

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 78.3% ICU Level of Service D

Analysis Period (min) 15
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Lanes, Volumes, Timings

2: Southwest Dr (Hwy 49)/Southwest Dr  & Drive C 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 1

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 14 21 1658 20 20 2038

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1560 0 3254 0 1646 3260

Flt Permitted 0.981 0.950

Satd. Flow (perm) 1560 0 3254 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 185 287 288

Travel Time (s) 4.2 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 0 1824 0 22 2215

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

2: Southwest Dr (Hwy 49)/Southwest Dr  & Drive C 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 2

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 14 21 1658 20 20 2038

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 23 1802 22 22 2215

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 921 492

pX, platoon unblocked 0.33 0.67 0.67

vC, conflicting volume 2964 912 1824

vC1, stage 1 conf vol 1813

vC2, stage 2 conf vol 1151

vCu, unblocked vol 0 0 1242

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 95 97 94

cM capacity (veh/h) 315 728 376

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 1201 622 22 1108 1108

Volume Left 15 0 0 22 0 0

Volume Right 23 0 22 0 0 0

cSH 477 1700 1700 376 1700 1700

Volume to Capacity 0.08 0.71 0.37 0.06 0.65 0.65

Queue Length 95th (ft) 6 0 0 5 0 0

Control Delay (s) 13.2 0.0 0.0 15.2 0.0 0.0

Lane LOS B C

Approach Delay (s) 13.2 0.0 0.1

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 71.2% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 3

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

Lane Configurations

Volume (vph) 213 44 3 40 38 146 25 1314 50 174 1541 329

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750 1750

Storage Length (ft) 100 0 80 0 200 0 200 0

Storage Lanes 1 0 1 0 1 0 1 0

Taper Length (ft) 25 25 25 25

Satd. Flow (prot) 1548 1575 0 1548 1438 0 1630 3244 0 1630 3175 0

Flt Permitted 0.950 0.969 0.950 0.999 0.052 0.091

Satd. Flow (perm) 1548 1575 0 1548 1438 0 89 3244 0 156 3175 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 1 122 4 35

Link Speed (mph) 30 30 50 50

Link Distance (ft) 534 109 561 316

Travel Time (s) 12.1 2.5 7.7 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92

Shared Lane Traffic (%) 39% 10%

Lane Group Flow (vph) 142 141 0 39 204 0 27 1482 0 189 2033 0

Turn Type Split NA Split NA pm+pt NA pm+pt NA

Protected Phases 4! 4! 8! 8! 5 2 1 6

Permitted Phases 2 6

Detector Phase 4 4 8 8 5 2 1 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 20.0 20.0 20.0 8.0 20.0 8.0 20.0

Total Split (s) 40.0 40.0 40.0 40.0 8.0 80.0 20.0 92.0

Total Split (%) 28.6% 28.6% 28.6% 28.6% 5.7% 57.1% 14.3% 65.7%

Maximum Green (s) 36.0 36.0 36.0 36.0 4.0 76.0 16.0 88.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes

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

Recall Mode None None None None None Min None Min

Walk Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0

Act Effct Green (s) 26.2 26.2 26.2 26.2 79.6 75.6 92.7 88.1

Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.63 0.60 0.73 0.69

v/c Ratio 0.45 0.43 0.12 0.52 0.26 0.77 0.71 0.92

Control Delay 49.9 49.1 27.8 11.7 12.9 23.0 32.8 25.2

Queue Delay 0.0 0.1 0.7 1.3 0.0 0.0 5.2 0.0

Total Delay 49.9 49.2 28.4 13.0 12.9 23.0 38.0 25.2

LOS D D C B B C D C

Approach Delay 49.5 15.5 22.8 26.3

Approach LOS D B C C

Queue Length 50th (ft) 111 110 13 0 5 461 62 725

Queue Length 95th (ft) 185 181 m23 m0 14 590 148 #1026



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 4

Lane Group ø9 ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 9 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0 4.0

Minimum Split (s) 20.0 20.0

Total Split (s) 20.0 20.0

Total Split (%) 14% 14%

Maximum Green (s) 16.0 16.0

Yellow Time (s) 3.5 3.5

All-Red Time (s) 0.5 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0

Recall Mode Min None

Walk Time (s) 5.0 5.0

Flash Dont Walk (s) 11.0 11.0

Pedestrian Calls (#/hr) 0 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 5

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

Internal Link Dist (ft) 454 29 481 236

Turn Bay Length (ft) 100 80 200 200

Base Capacity (vph) 439 447 439 495 104 1951 299 2212

Starvation Cap Reductn 0 0 256 142 0 0 0 0

Spillback Cap Reductn 0 40 0 0 0 0 62 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.32 0.35 0.21 0.58 0.26 0.76 0.80 0.92

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 127

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 26.0 Intersection LOS: C

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

!    Phase conflict between lane groups.

Splits and Phases:     3: Southwest Dr (Hwy 49) & Kellers Chapel Rd



Lanes, Volumes, Timings

3: Southwest Dr (Hwy 49) & Kellers Chapel Rd 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 6

Lane Group ø9 ø10

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary



Lanes, Volumes, Timings

6: Southwest Dr (Hwy 49)/Southwest Dr & Drive A 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 7

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 14 21 1638 27 20 2018

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 200

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1560 0 3254 0 1646 3260

Flt Permitted 0.981 0.950

Satd. Flow (perm) 1560 0 3254 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 208 316 318

Travel Time (s) 4.7 4.3 4.3

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 0 1809 0 22 2193

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

6: Southwest Dr (Hwy 49)/Southwest Dr & Drive A 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 8

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 14 21 1638 27 20 2018

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 23 1780 29 22 2193

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 316 1097

pX, platoon unblocked 0.36 0.66 0.66

vC, conflicting volume 2935 905 1810

vC1, stage 1 conf vol 1795

vC2, stage 2 conf vol 1140

vCu, unblocked vol 0 0 1207

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 96 97 94

cM capacity (veh/h) 346 722 385

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 1187 623 22 1097 1097

Volume Left 15 0 0 22 0 0

Volume Right 23 0 29 0 0 0

cSH 503 1700 1700 385 1700 1700

Volume to Capacity 0.08 0.70 0.37 0.06 0.65 0.65

Queue Length 95th (ft) 6 0 0 4 0 0

Control Delay (s) 12.7 0.0 0.0 14.9 0.0 0.0

Lane LOS B B

Approach Delay (s) 12.7 0.0 0.1

Approach LOS B

Intersection Summary

Average Delay 0.2

Intersection Capacity Utilization 70.6% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 9

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 35 57 1627 34 51 2005

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3251 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3251 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 211 318 287

Travel Time (s) 4.8 4.3 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 62 1805 0 55 2179

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

8: Southwest Dr/Southwest Dr (Hwy 49) & Collector B 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 10

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 35 57 1627 34 51 2005

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 38 62 1768 37 55 2179

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 634 779

pX, platoon unblocked 0.34 0.67 0.67

vC, conflicting volume 2988 903 1805

vC1, stage 1 conf vol 1787

vC2, stage 2 conf vol 1201

vCu, unblocked vol 0 0 1204

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 87 91 86

cM capacity (veh/h) 300 723 386

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 62 1179 626 55 1090 1090

Volume Left 38 0 0 0 55 0 0

Volume Right 0 62 0 37 0 0 0

cSH 300 723 1700 1700 386 1700 1700

Volume to Capacity 0.13 0.09 0.69 0.37 0.14 0.64 0.64

Queue Length 95th (ft) 11 7 0 0 12 0 0

Control Delay (s) 18.7 10.4 0.0 0.0 15.9 0.0 0.0

Lane LOS C B C

Approach Delay (s) 13.6 0.0 0.4

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 70.2% ICU Level of Service C

Analysis Period (min) 15



Lanes, Volumes, Timings

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2165 20 20 2677 14 21

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1560 0

Flt Permitted 0.950 0.981

Satd. Flow (perm) 3257 0 1646 3260 1560 0

Link Speed (mph) 50 50 30

Link Distance (ft) 288 204 182

Travel Time (s) 3.9 2.8 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2375 0 22 2910 38 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

11: Southwest Dr  & Drive D 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1

EJP Page 12

Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2165 20 20 2677 14 21

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2353 22 22 2910 15 23

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 1209 204

pX, platoon unblocked 0.67 0.30 0.67

vC, conflicting volume 2375 3862 1188

vC1, stage 1 conf vol 2364

vC2, stage 2 conf vol 1498

vCu, unblocked vol 2071 997 306

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 88 73 95

cM capacity (veh/h) 181 56 466

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1569 806 22 1455 1455 38

Volume Left 0 0 22 0 0 15

Volume Right 0 22 0 0 0 23

cSH 1700 1700 181 1700 1700 119

Volume to Capacity 0.92 0.47 0.12 0.86 0.86 0.32

Queue Length 95th (ft) 0 0 10 0 0 31

Control Delay (s) 0.0 0.0 27.6 0.0 0.0 48.7

Lane LOS D E

Approach Delay (s) 0.0 0.2 48.7

Approach LOS E

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 90.3% ICU Level of Service E

Analysis Period (min) 15



Lanes, Volumes, Timings

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2115 80 94 2605 106 113

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 200 100 0

Storage Lanes 0 1 2 1

Taper Length (ft) 25 25

Satd. Flow (prot) 3245 0 1646 3260 3193 1473

Flt Permitted 0.036 0.950

Satd. Flow (perm) 3245 0 62 3260 3193 1473

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 8 75

Link Speed (mph) 50 50 30

Link Distance (ft) 204 296 224

Travel Time (s) 2.8 4.0 5.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2386 0 102 2832 115 123

Turn Type NA pm+pt NA NA Perm

Protected Phases 2 1 6 8

Permitted Phases 6 8

Detector Phase 2 1 6 8 8

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 8.0 20.0 20.0 20.0

Total Split (s) 110.0 10.0 120.0 20.0 20.0

Total Split (%) 78.6% 7.1% 85.7% 14.3% 14.3%

Maximum Green (s) 106.0 6.0 116.0 16.0 16.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lag Lead

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0

Recall Mode C-Max None C-Max None None

Walk Time (s) 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0

Act Effct Green (s) 108.2 120.8 120.8 11.2 11.2

Actuated g/C Ratio 0.77 0.86 0.86 0.08 0.08

v/c Ratio 0.95 0.68 1.01 0.45 0.66

Control Delay 24.5 50.9 29.4 66.3 43.1

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 24.5 50.9 29.4 66.3 43.1

LOS C D C E D

Approach Delay 24.5 30.2 54.3

Approach LOS C C D

Queue Length 50th (ft) 913 42 ~984 52 43



Lanes, Volumes, Timings

13: Southwest Dr  & Collector E 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Queue Length 95th (ft) #1277 #157 #1588 82 109

Internal Link Dist (ft) 124 216 144

Turn Bay Length (ft) 200 100

Base Capacity (vph) 2509 150 2812 364 234

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 0.95 0.68 1.01 0.32 0.53

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 140

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.01

Intersection Signal Delay: 28.8 Intersection LOS: C

Intersection Capacity Utilization 88.2% ICU Level of Service E

Analysis Period (min) 15

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

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

     Queue shown is maximum after two cycles.

Splits and Phases:     13: Southwest Dr  & Collector E



Lanes, Volumes, Timings

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1
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Lane Group NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (vph) 2194 20 20 2671 14 21

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 120 0 0

Storage Lanes 0 1 1 0

Taper Length (ft) 25 25

Satd. Flow (prot) 3257 0 1646 3260 1560 0

Flt Permitted 0.950 0.981

Satd. Flow (perm) 3257 0 1646 3260 1560 0

Link Speed (mph) 50 50 30

Link Distance (ft) 296 283 170

Travel Time (s) 4.0 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 2% 1% 1% 2% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 2407 0 22 2903 38 0

Sign Control Free Free Stop

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis

15: Southwest Dr  & Drive F 4/23/2020

P2032 Southern Hills  4/23/2020 Projected PM MIT-1
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Movement NBT NBR SBL SBT NWL NWR

Lane Configurations

Volume (veh/h) 2194 20 20 2671 14 21

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 2385 22 22 2903 15 23

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 296

pX, platoon unblocked 0.24 0.24 0.24

vC, conflicting volume 2407 3891 1203

vC1, stage 1 conf vol 2396

vC2, stage 2 conf vol 1495

vCu, unblocked vol 492 6764 0

tC, single (s) 4.1 6.8 6.9

tC, 2 stage (s) 5.8

tF (s) 2.2 3.5 3.3

p0 queue free % 91 85 91

cM capacity (veh/h) 254 99 257

Direction, Lane # NB 1 NB 2 SB 1 SB 2 SB 3 NW 1

Volume Total 1590 817 22 1452 1452 38

Volume Left 0 0 22 0 0 15

Volume Right 0 22 0 0 0 23

cSH 1700 1700 254 1700 1700 157

Volume to Capacity 0.94 0.48 0.09 0.85 0.85 0.24

Queue Length 95th (ft) 0 0 7 0 0 23

Control Delay (s) 0.0 0.0 20.5 0.0 0.0 35.2

Lane LOS C E

Approach Delay (s) 0.0 0.2 35.2

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 90.2% ICU Level of Service E

Analysis Period (min) 15
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Lane Configurations

Volume (vph) 95 172 21 77 146 22

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Satd. Flow (prot) 1582 0 0 1714 1630 0

Flt Permitted 0.910 0.958

Satd. Flow (perm) 1582 0 0 1577 1630 0

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 187 4

Link Speed (mph) 30 30 30

Link Distance (ft) 109 779 182

Travel Time (s) 2.5 17.7 4.1

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 1% 1% 1% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 290 0 0 107 183 0

Turn Type NA Perm NA NA

Protected Phases 6 10 6 10 9 1 2 4 5 6 8

Permitted Phases 6 10

Detector Phase 6 10 6 10 6 10 9

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Minimum Split (s) 20.0 8.0 20.0 20.0 8.0 20.0 20.0

Total Split (s) 20.0 20.0 80.0 40.0 8.0 92.0 40.0

Total Split (%) 14.3% 14% 57% 29% 6% 66% 29%

Maximum Green (s) 16.0 16.0 76.0 36.0 4.0 88.0 36.0

Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5

All-Red Time (s) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Lost Time Adjust (s) 0.0

Total Lost Time (s) 4.0

Lead/Lag Lag Lead Lag Lead Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes

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

Recall Mode Min None Min None None Min None

Walk Time (s) 5.0 5.0 5.0 5.0 5.0

Flash Dont Walk (s) 11.0 11.0 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0

Act Effct Green (s) 98.3 98.3 16.0

Actuated g/C Ratio 0.77 0.77 0.13

v/c Ratio 0.23 0.09 0.88

Control Delay 2.4 4.1 91.3

Queue Delay 1.7 0.0 2.6

Total Delay 4.2 4.1 93.9

LOS A A F

Approach Delay 4.2 4.1 93.9

Approach LOS A A F

Queue Length 50th (ft) 3 21 151

Queue Length 95th (ft) m14 36 #297

Internal Link Dist (ft) 29 699 102

Turn Bay Length (ft)
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Lane Group ø10

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 10

Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 4.0

Minimum Split (s) 20.0

Total Split (s) 20.0

Total Split (%) 14%

Maximum Green (s) 16.0

Yellow Time (s) 3.5

All-Red Time (s) 0.5

Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead

Lead-Lag Optimize? Yes

Vehicle Extension (s) 3.0

Recall Mode None

Walk Time (s) 5.0

Flash Dont Walk (s) 11.0

Pedestrian Calls (#/hr) 0

Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)
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Lane Group EBT EBR WBL WBT NBL NBR ø1 ø2 ø4 ø5 ø6 ø8

Base Capacity (vph) 1374 1342 208

Starvation Cap Reductn 903 0 0

Spillback Cap Reductn 0 139 5

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.62 0.09 0.90

Intersection Summary

Area Type: Other

Cycle Length: 140

Actuated Cycle Length: 127

Natural Cycle: 140

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 32.5 Intersection LOS: C

Intersection Capacity Utilization 41.1% ICU Level of Service A

Analysis Period (min) 15

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

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     17: Mt Carmel Rd & Kellers Chapel Rd
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Lane Group ø10

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 64 57 2172 47 67 2635

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 150

Storage Lanes 1 1 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1646 1473 3251 0 1646 3260

Flt Permitted 0.950 0.950

Satd. Flow (perm) 1646 1473 3251 0 1646 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 202 283 288

Travel Time (s) 4.6 3.9 3.9

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 1% 1% 2% 1% 1% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 70 62 2412 0 73 2864

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 64 57 2172 47 67 2635

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 70 62 2361 51 73 2864

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 579

pX, platoon unblocked 0.24 0.24 0.24

vC, conflicting volume 3964 1206 2412

vC1, stage 1 conf vol 2386

vC2, stage 2 conf vol 1578

vCu, unblocked vol 6955 0 588

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 13 77 70

cM capacity (veh/h) 80 265 241

Direction, Lane # WB 1 WB 2 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 70 62 1574 838 73 1432 1432

Volume Left 70 0 0 0 73 0 0

Volume Right 0 62 0 51 0 0 0

cSH 80 265 1700 1700 241 1700 1700

Volume to Capacity 0.87 0.23 0.93 0.49 0.30 0.84 0.84

Queue Length 95th (ft) 112 22 0 0 31 0 0

Control Delay (s) 155.0 22.7 0.0 0.0 26.2 0.0 0.0

Lane LOS F C D

Approach Delay (s) 92.7 0.0 0.7

Approach LOS F

Intersection Summary

Average Delay 2.6

Intersection Capacity Utilization 89.6% ICU Level of Service E

Analysis Period (min) 15
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Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (vph) 14 21 2208 13 20 2679

Ideal Flow (vphpl) 1750 1750 1750 1750 1750 1750

Storage Length (ft) 0 0 0 120

Storage Lanes 1 0 0 1

Taper Length (ft) 25 25

Satd. Flow (prot) 1576 0 3257 0 1662 3260

Flt Permitted 0.981 0.950

Satd. Flow (perm) 1576 0 3257 0 1662 3260

Link Speed (mph) 30 50 50

Link Distance (ft) 142 288 335

Travel Time (s) 3.2 3.9 4.6

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Heavy Vehicles (%) 0% 0% 2% 0% 0% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 38 0 2414 0 22 2912

Sign Control Stop Free Free

Intersection Summary

Area Type: Other

Control Type: Unsignalized

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 14 21 2208 13 20 2679

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92

Hourly flow rate (vph) 15 23 2400 14 22 2912

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL TWLTL

Median storage veh) 2 2

Upstream signal (ft) 867

pX, platoon unblocked 0.25 0.25 0.25

vC, conflicting volume 3907 1207 2414

vC1, stage 1 conf vol 2407

vC2, stage 2 conf vol 1499

vCu, unblocked vol 6593 0 678

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 83 92 91

cM capacity (veh/h) 90 275 233

Direction, Lane # WB 1 NB 1 NB 2 SB 1 SB 2 SB 3

Volume Total 38 1600 814 22 1456 1456

Volume Left 15 0 0 22 0 0

Volume Right 23 0 14 0 0 0

cSH 150 1700 1700 233 1700 1700

Volume to Capacity 0.25 0.94 0.48 0.09 0.86 0.86

Queue Length 95th (ft) 24 0 0 8 0 0

Control Delay (s) 36.8 0.0 0.0 22.0 0.0 0.0

Lane LOS E C

Approach Delay (s) 36.8 0.0 0.2

Approach LOS E

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15
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CHAPTER 4C.  TRAFFIC CONTROL SIGNAL NEEDS STUDIES

Section 4C.01  

01  

02  

03  

Support:

04  

Guidance:

05  

06  

07  

08  

09  

10  

11  

12  
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Option:

13  

14  

15  

Support:

16

Option:

17  Engineering study data may include the following:

entering the intersection is greatest.

the absence of a signal restrains their mobility.
E.  th

18  

may be obtained during the periods described in Item B of Paragraph 17:

the minor street.
th

the intersection but unaffected by the control.

like periods of a Saturday or Sunday.

Section 4C.02  

Support:

01  

02  

03  

not needed.
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04  

 exist on 

Option:

05  

Guidance:

06  

07  

A.

Table 4C-1.  Warrant 1, Eight-Hour Vehicular Volume

Condition A—Minimum Vehicular Volume

Number of lanes for moving 
traffic on each approach

Vehicles per hour on major street
(total of both approaches)

Vehicles per hour on higher-volume
minor-street approach (one direction only) 

Major Street Minor Street 100%a 80%b 70%c 56%d 100%a 80%b 70%c 56%d

1 1 500 400 350 280 150 120 105 84

2 or more 1 600 480 420 336 150 120 105 84

2 or more 2 or more 600 480 420 336 200 160 140 112

1 2 or more 500 400 350 280 200 160 140 112

Condition B—Interruption of Continuous Traffic

Number of lanes for moving 
traffic on each approach

Vehicles per hour on major street
(total of both approaches)

Vehicles per hour on higher-volume
minor-street approach (one direction only) 

Major Street Minor Street 100%a 80%b 70%c 56%d 100%a 80%b 70%c 56%d

1 1 750 600 525 420 75 60 53 42

2 or more 1 900 720 630 504 75 60 53 42

2 or more 2 or more 900 720 630 504 100 80 70 56

1 2 or more 750 600 525 420 100 80 70 56

a Basic minimum hourly volume
b Used for combination of Conditions A and B after adequate trial of other remedial measures
c May be used when the major-street speed exceeds 40 mph or in an isolated community with a population of less 

than 10,000
d May be used for combination of Conditions A and B after adequate trial of other remedial measures when the 

major-street speed exceeds 40 mph or in an isolated community with a population of less than 10,000
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Option:

08  

Section 4C.03  

Support:

01  

02  

Option:

03  

Section 4C.04  

Support:

01  

02  

03  

  2.

Option:

04  

05  

are not met.

Guidance:

06  
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Figure 4C-2. Warrant 2, Four-Hour Vehicular Volume (70% Factor)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

MINOR
STREET
HIGHER-
VOLUME

APPROACH - 
VPH

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 80 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 60 vph applies as the lower

threshold volume for a minor-street approach with one lane.

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

200 300 400 500 600 700 800 900 1000

100

200

300

400

60*

80*

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

300 400 500 600 700 800 900 1000 1100 1200 1300 1400

100

200

300

400

500

MINOR
STREET
HIGHER-
VOLUME

APPROACH -
VPH

115*

80*

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 115 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 80 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume
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150*

100*100

200

300

400

500

MINOR
STREET
HIGHER-
VOLUME

APPROACH - 
VPH

600

1500400 500 600 700 800 900 1000 1100 1200 1300 1400 1600 1700 1800

2 OR MORE LANES & 2 OR MORE LANES

2 OR MORE LANES & 1 LANE

1 LANE & 1 LANE

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 150 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 100 vph applies as the lower

threshold volume for a minor-street approach with one lane.

Figure 4C-3. Warrant 3, Peak Hour

Figure 4C-4. Warrant 3, Peak Hour (70% Factor)

(COMMUNITY LESS THAN 10,000 POPULATION OR ABOVE 40 MPH ON MAJOR STREET)

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 100 vph applies as the lower threshold volume for a minor-street
approach with two or more lanes and 75 vph applies as the lower

threshold volume for a minor-street approach with one lane.
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Section 4C.05  

Support:

01  

02  

.

Option:

03  

 may be 

04  

05  

Guidance:

06  

detection.

Option:

07  

08  

Support:

01  

02  
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300 400 500 600 700 800 900 1000 1100 1200 1300 1400

100

200

300

400

500

TOTAL OF ALL
PEDESTRIANS

CROSSING
MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

107*

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 107 pph applies as the lower threshold volume.

Figure 4C-5. Warrant 4, Pedestrian Four-Hour Volume
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MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

75*

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 75 pph applies as the lower threshold volume.
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Figure 4C-6. Warrant 4, Pedestrian Four-Hour Volume (70% Factor)
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300 1800
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300

400

500

600
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TOTAL OF ALL
PEDESTRIANS

CROSSING
MAJOR STREET-

PEDESTRIANS
PER HOUR (PPH)

133*

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 133 pph applies as the lower threshold volume.

600 700 800500400 900 1000 1100 1200 15001300 16001400 1700

Figure 4C-7. Warrant 4, Pedestrian Peak Hour
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93*

MAJOR STREET—TOTAL OF BOTH APPROACHES—
VEHICLES PER HOUR (VPH)

*Note: 93 pph applies as the lower threshold volume.

200 400300 600 800 1000500 700 900 1100 1200

Figure 4C-8. Warrant 4, Pedestrian Peak Hour (70% Factor)
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Option:

03  

Support:

01  

02  

03  

Section 4C.10  

Support:

01  

grade crossing on an intersection approach controlled by a STOP or YIELD sign is the principal reason to consider 

Guidance:

02  

03  

Guidance:

04  






