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EXECUTIVE SUMMARYEXECUTIVE SUMMARYEXECUTIVE SUMMARYEXECUTIVE SUMMARY    
Six intersections in Cumberland County, New Jersey were studied as part of an intersection improvement analysis. The 

evaluation at each intersection includes a field investigation, traffic data collection, crash evaluation, road condition 

analysis, and signal warrant evaluation and development of conceptual improvements to assist Cumberland County in 

developing projects that will qualify for federal funding.  

 

The following intersections were selected for study: 

• CR 553 (South Woodruff Road) and CR 654 (Lebanon Road) – Upper Deerfield Township 

• CR 625 (Hogbin Road) and CR 698 (Fairton Road) – City of Millville 

• CR 654 (Lebanon Road) and CR 717 (Kenyon Avenue) – Deerfield Township 

• CR 667 (Sharp Street) and Harrison Avenue – City of Millville 

• CR 672 (Brewster Road) and Maple Avenue – City of Vineland 

• CR 674 (Garden Road) and East Avenue – City of Vineland 

 

Turning movement counts, including heavy vehicles and pedestrian counts, were conducted on Tuesday, December 6, 

2016 between the hours of 7:00 - 9:00 A.M. and 4:00 - 6:00 P.M. at the study intersections.  Automatic Traffic Recorder 

(ATR) data, including speed and class information, was collected from December 5th to December 16, 2016 and 

supplemented with ATR data obtained from the NJDOT website.   

  

 The performance of the study intersections under existing conditions was evaluated through a qualitative measure of 

operating conditions called Levels of Service (LOS) determined through analysis procedures outlined in the 2010 

Highway Capacity Manual (Transportation Research Board, Washington, D.C.) and utilizing using the Synchro Version 9.0 

software.  

 

Crash data for the study intersections for the four year period from 2013 to 2016 was obtained through the Rutgers 

Center for Advanced Infrastructure and Transportation “Plan4Safety” program.  Crashes are broken down by type, 

location, time of day, month and year, roadway conditions and severity.   

 

The intersection of South Woodruff Road (CR 553) and Lebanon Road (CR 654) is a four-leg intersection in Upper 

Deerfield Township with stop control on Lebanon Road. Between 2013 and 2016, there were fifteen (15) crashes at the 

intersection. Based on the intersection evaluation Pennoni has identified the following improvement options for the 

County’s consideration: 

 

• Install a multi-way stop at South Woodruff Road (CR 553) and Lebanon Road (CR 654). (Approx. $1,350) 

• Refresh the rumble strips on Lebanon Road (Approx. $4,000) 

• Install rumble strips and advance signing on South Woodruff Road (Approx. $4,000) 

• Replace flashing yellow signal heads with flashing red signal heads on the South Woodruff Road (CR 553) 

approaches. (Approx. $1000) 

 

The intersection of Hogbin Road (CR 625) and Fairton Road (CR 638) is a four-leg intersection in the City of Millville with 

stop control on Fairton Road. Between 2013 and 2016, there were eight (8) crashes at the intersection. Based on the 

intersection evaluation Pennoni has identified the following improvement options for the County’s consideration: 

 

• Installing a multi-way stop at Hogbin Road (CR 625) and Fairton Road (CR 638) (Approx. $1,330). 

• Replace flashing yellow signal heads with flashing red signal heads on the Hogbin Road (CR 625) approaches. 

(Approx. $1000) 

• Install rumble strips and advanced signing on Hogbin Road (Approx. $4,000). 

 

The multi-way stop warrants were met due to right angle crashes occurring in the 2 month period from April 30 to June 

27, 2016.  
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The intersection of Lebanon Road (CR 654) and Kenyon Avenue (CR 717) is a four-leg intersection in Deerfield Township 

with stop control on Kenyon Road. Between 2013 and 2016, there were thirteen (13) crashes at the intersection. Based 

on the intersection evaluation, Pennoni has identified the following improvement options for the County’s consideration: 

 

• Install a multi-way stop at the intersection of Lebanon Road (CR 654) and Kenyon Avenue (CR 717) Approx. 

$2,450). 

• Install rumble strips and advance signing on Kenyon Avenue (Approx. $4,000). 

 

 

The intersection of Sharp Street (CR 667) and Harrison Avenue is a four-leg intersection located in the City of Millville 

with stop control on Harrison Avenue. Between 2013 and 2016, there were seven (7) crashes at the intersection.  Trees 

at the southeast corner of the intersection limit site distance at the westbound approach. Pennoni has identified the 

following improvement options for the County’s consideration:  

 

• Install a traffic signal at Sharp Street (CR 667) and Harrison Avenue. (Approx. $200,000)  

 

The intersection of Brewster Road (CR 672) and Maple Avenue is a four-leg intersection in the City of Millville with stop 

control on Maple Avenue. Between 2013 and 2016, there were twenty (20) crashes at the intersection of Brewster Road 

(CR 672) and Maple Avenue. There was a right angle crash that included a fatality on June 3, 2016. Trees at the southwest 

and southeast corners of the intersection limit site distance at the northbound approach. Pennoni has identified the 

following improvement options for the County’s consideration: 

 

• Install a multi-way stop at Brewster Road (CR 672) and Maple Avenue. (Approx. $5,950) 

• Trim the vegetation within the right-of-way to improve sight distance. (Approx. $2,000) 

• Evaluate the feasibility of reducing the curb radiuses on the northeast and southwest corners and moving the 

stop lines on Maple Avenue closer to Brewster Road. 

 

 The intersection of Garden Road (CR 674) and East Avenue is a four-leg intersection in the City of Vineland with stop 

control on East Avenue. Between 2013 and 2016, there were ten (10) crashes at the intersection. Trees at the southeast 

corner of the intersection limit the site distance for the northbound East Avenue approach. Pennoni has identified the 

following improvement options for the County’s consideration: 

 

• Install a multi-way stop at Garden Road (CR 674) and East Avenue. (Approx. $5,950) 

• Trim the vegetation within the right-of-way to improve sight distance. (Approx. $2,000) 
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    
    

This report documents the results of an intersection improvement analysis of six unsignalized intersections in 

Cumberland County, New Jersey. The evaluation at each intersection includes a field investigation, traffic data collection, 

crash evaluation, road condition analysis, and signal warrant evaluation and development of conceptual improvements 

to assist Cumberland County in developing projects that will qualify for federal funding.  

 

The following intersections were selected by Cumberland County for study: 

• CR 553 (South Woodruff Road) and CR 654 (Lebanon Road) – Upper Deerfield Township 

• CR 625 (Hogbin Road) and CR 698 (Fairton Road) – City of Millville 

• CR 654 (Lebanon Road) and CR 717 (Kenyon Avenue) – Deerfield Township 

• CR 667 (Sharp Street) and Harrison Avenue – City of Millville 

• CR 672 (Brewster Road) and Maple Avenue – City of Vineland 

• CR 674 (Garden Road) and East Avenue – City of Vineland 

 

FIGURE 1FIGURE 1FIGURE 1FIGURE 1 shows the overall study area.  

 

METHODOLOGYMETHODOLOGYMETHODOLOGYMETHODOLOGY    
    

The project intersections are evaluated based on the operation of the intersection, the crash history, whether it meets 

traffic signal warrants, the roadway condition, and the existing of cultural or environmental constraints. Based on the 

evaluations possible intersection improvements were developed. Specific elements include:  

• An inventory of the roadway facilities in the vicinity of this project, including the existing physical and traffic 

operating characteristics 

• Manual turning movement counts performed at the study intersections during weekday morning and afternoon 

peak traffic hours 

• Capacity analysis of existing conditions 

• Crash analysis for the study area roadways 

• Multi-way stop/Signal warrant evaluation for the study intersections 

• Analysis of improvement Options 

• Presentation of Improvement Options  

 

Existing Traffic VolumesExisting Traffic VolumesExisting Traffic VolumesExisting Traffic Volumes    

 

Turning movement counts, including heavy vehicles and pedestrian counts, were conducted on Tuesday, December 6, 

2016 between the hours of 7:00 - 9:00 A.M. and 4:00 -6:00 P.M. at the study intersections.  Automatic Traffic Recorder 

(ATR) data, including speed and class information, was collected from December 5th to December 16, 2016 and 

supplemented with ATR data    obtained from the NJDOT website.   The manual count and ATR data is provided in 

APPENDIX AAPPENDIX AAPPENDIX AAPPENDIX A.... 

 
Capacity Analysis of Existing ConditionsCapacity Analysis of Existing ConditionsCapacity Analysis of Existing ConditionsCapacity Analysis of Existing Conditions    

    

The performance of the study intersections under existing conditions was evaluated through a qualitative measure of 

operating conditions called Levels of Service (LOS). Six Levels of Service (LOS) are defined with letter designations from 

‘A’ to ‘F’, with Level of Service ‘A’ representing delays up to ten seconds and Level of Service ‘F’ indicating delays 

exceeding eighty seconds. Level of Service ‘C’ or better is considered acceptable, with a threshold of Level of Service ‘D’ 

3
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in urban areas.  Levels of Service are determined through analysis procedures outlined in the 2010 Highway Capacity 

Manual (Transportation Research Board, Washington, D.C.) utilizing using the Synchro Version 9.0 software.  

 

Levels of Service for unsignalized intersections are defined in terms of delay to vehicles entering from the side road and 

turning left from a major road. Delay is a function of the capacity of the approach and degree of saturation. The capacity 

is based on the distribution of gaps in the major street traffic stream, driver judgment in selecting a gap through which 

to execute the desired maneuver, and follow-up time required by each driver in a queue. The Level of Service criteria for 

unsignalized intersections is provided in APPENDIX APPENDIX APPENDIX APPENDIX BBBB. 

 

Crash AnalysisCrash AnalysisCrash AnalysisCrash Analysis    

 

Crash data for the study intersections for the four year period from 2013 to 2016 was obtained through the Rutgers 

Center for Advanced Infrastructure and Transportation “Plan4Safety” program.  Crashes are broken down by type, 

location, time of day, month and year, roadway conditions and severity. The summary of all the crash data for the six 

intersections are found in APPENDIX APPENDIX APPENDIX APPENDIX CCCC....   

  

MultiMultiMultiMulti----way Stop/Signal Warrant Analysisway Stop/Signal Warrant Analysisway Stop/Signal Warrant Analysisway Stop/Signal Warrant Analysis    

    

All of the study intersections have the minor road stop controlled. The intersections were evaluated for multi-way stop 

control and/or traffic signal control.  

 

Chapter 2B of the MUTCD identifies the following criteria for the consideration of a multi-way stop control: 

• Five or more reported crashes in a 12-month period that are susceptible to correction by a multi-way stop 

installation.      

• The vehicular volume entering the intersection from the major street approaches averages at least 300 vehicles 

per hour for any 8 hours of an average day; and the combined vehicular, pedestrian, and bicycle volume 

entering the intersection from the minor street approaches averages at least 200 units per hour for the same 8 

hours, with an average delay to minor street vehicular traffic of at least 30 seconds per vehicle during the 

highest hour.    

• Where the previous two criteria are not satisfied but where the crash and volume criteria are both satisfied to 

80 % of the minimum volumes.    

• Need to control left-turn conflicts    

• Need to control vehicle/pedestrian conflicts     

• Locations where a road user, after stopping, cannot see conflicting traffic and is not able to negotiate the 

intersection unless cross traffic is also required to stop.      

Chapter 4C of the Manual on Uniform Traffic Control Devices (MUTCD) contains guidelines for situations in which it may 

be appropriate to install a traffic signal. These guidelines are summarized as eight traffic signal warrants, which consider 

vehicular/pedestrian traffic volumes, safety and coordinated traffic signal systems. The list of warrants is as follows: 

• Warrant 1, Eight-Hour Vehicular Volume 

• Warrant 2, Four-Hour Vehicular Volume 

• Warrant 3, Peak-Hour Vehicular Volume 

• Warrant 4, Pedestrian Volume 

• Warrant 5, School Crossing  

• Warrant 6, Coordinated Signal System 

• Warrant 7, Crash Experience 

• Warrant 8, Roadway Network    

5
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Roundabout EvaluationRoundabout EvaluationRoundabout EvaluationRoundabout Evaluation    

 

Modern roundabouts are a type of intersection characterized by a generally circular shape, yield control on entry, and 

geometric features that create a low-speed environment. Modern roundabouts have been demonstrated to provide a 

number of safety, operational, and other benefits when compared to other types of intersections.  Comparing roundabouts 

to a multi--way stop control intersection, roundabouts have been shown to offer superior operational performance with little 

variance in safety performance.  In this comparison, the primary considerations should be operational performance and life-

cycle costs. When signal control is warranted, a roundabout can provide better operational performance than signal control 

and can provide greater safety performance and reduce the number of potential conflicts, potentially in turn reducing the 

worst crash types (angle, head-on, and left-turn).        

 

Certain site-related factors can significantly influence the design of a roundabout, including the following: 

• Physical complications such as right-of-way limitations, utility conflicts, environmental constraints, drainage 

problems, intersection skew, grades or unfavorable topography, etc., that make it politically or economically 

infeasible to construct a roundabout. 

• Proximity of generators of significant traffic that might have difficulty negotiating the roundabout, such as high 

volumes of trucks or oversized vehicles. 

• Proximity of other conditions that would require preemption, such as at-grade rail crossings, drawbridges, etc. 

• Proximity of bottlenecks that would routinely back up traffic into the roundabout, such as over-capacity signals, etc. 

• Intersections where an unacceptable delay to the major road could be created. Roundabouts introduce some delay 

to all traffic entering the intersection, including the major street. 

• Heavy pedestrian or bicycle movements in conflict with high traffic volumes that might require supplemental traffic 

control (e.g., signals). 

• Intersections located on arterial streets within a coordinated signal network.  

 

The study intersections were evaluated to determine if a roundabout should be considered an improvement option at this 

time.    

    

Capacity Analysis of Capacity Analysis of Capacity Analysis of Capacity Analysis of Improvement OptionsImprovement OptionsImprovement OptionsImprovement Options    

    

The performance of the study intersections with the implemented improvement options was through analysis 

procedures outlined in the 2010 Highway Capacity Manual (Transportation Research Board, Washington, D.C.) utilizing 

using the Synchro Version 9.0 software.  
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SOUTH SOUTH SOUTH SOUTH WOODRUFF ROAD (CR 553) AND LEBANON ROAD (CR 654)WOODRUFF ROAD (CR 553) AND LEBANON ROAD (CR 654)WOODRUFF ROAD (CR 553) AND LEBANON ROAD (CR 654)WOODRUFF ROAD (CR 553) AND LEBANON ROAD (CR 654)    
 

Existing Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway Facilities    

 

The intersection of South Woodruff Road (CR 553) and Lebanon Road (CR 654) is a four-leg intersection with stop control 

on Lebanon Road and a flashing signal.  Each approach contains one left/thru/right lane and one receiving lane.  The 

intersection is located in Upper Deerfield Township.   

 
         

                 

 

 

 

   

 
 
 

 

The following roadways make up the intersection: 

• South Woodruff Road (CR 553South Woodruff Road (CR 553South Woodruff Road (CR 553South Woodruff Road (CR 553)))) is a north-south urban minor arterial.  Within the study area, South Woodruff Road is 

40’ wide and designated two-way with one travel lane in each direction.  The speed limit is not posted on South 

Woodruff Road and New Jersey law sets a top speed of 50 mph on non-posted rural roadways.  Speed data 

indicates that the 85th percentile speed is 54 mph. Therefore, analysis will utilize a speed limit of 50 mph will be 

assumed for South Woodruff Road. 

• Lebanon Road (CR 654Lebanon Road (CR 654Lebanon Road (CR 654Lebanon Road (CR 654)))) is an east-west oriented urban local roadway.  Within the study area, Lebanon Road is 22’ 

wide and designated two-way with one travel lane in each direction. The speed limit is not posted on the west 

approach of Lebanon Road and the east approach of Lebanon Road is posted 50 mph. Lebanon Road is stop 

controlled at South Woodruff Road.  

    

Photo 1:  Lebanon Road looking west from 
intersection 

Photo 2:  Lebanon Road looking east from 
intersection 

Photo 3:  South Woodruff Road looking south 
from intersection 

Photo 4:  South Woodruff Road looking north 
from intersection 
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FIGUREFIGUREFIGUREFIGURE    2222    is a 2015 aerial of the intersection from the New Jersey Office of Information Technology (NJOIT), Office of 

Geographic Information Systems (OGIS).  The existing traffic volumes and pedestrian volumes are shown on FIGUREFIGUREFIGUREFIGURE    3333. 

    

Existing Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue Analysis    

    

Under the existing conditions, all movements operate at LOS B or better, and none of the queues exceed the available 

storage. Results of the 2016 existing condition Level of Service and queue analysis are summarized in TABLE 1TABLE 1TABLE 1TABLE 1.  The 

Synchro output summaries are provided in APPENDIX APPENDIX APPENDIX APPENDIX DDDD.  

TABLE 1TABLE 1TABLE 1TABLE 1    

EXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARY    

SOUTH WOODRUFF ROADSOUTH WOODRUFF ROADSOUTH WOODRUFF ROADSOUTH WOODRUFF ROAD    (CR 553)(CR 553)(CR 553)(CR 553)    & LEBANON ROAD& LEBANON ROAD& LEBANON ROAD& LEBANON ROAD    (CR 654)(CR 654)(CR 654)(CR 654)    

 

MOVEMENT 

EXISTING 2016 CONDITIONS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

LEBANON ROAD EB B 12.5 0.8 B 12.8 1.1 

LEBANON ROAD WB B 12.7 0.9 B 12.1 0.7 

SOUTH WOODRUFF ROAD NB A 0.0 0.0 A 0.2 0.0 

SOUTH WOODRUFF ROAD SB A 0.1 0.0 A 0.3 0.0 

OVERALL INTERSECTION A 6.1 - A 6.8 - 

    

Crash AnalysisCrash AnalysisCrash AnalysisCrash Analysis    

    

Between 2013 and 2016, there were 15 crashes at the intersection of South Woodruff Road and Lebanon Road. Of the 

15 crashes, 3 occurred in 2013, 9 occurred in 2014, 3 crashes occurred in 2015. There were 8 (53%) right angle crashes, 

4 (27%) fixed object crashes, and 2 (13%) opposite direction crashes. Of the 15 crashes, 11 (73%) occurred during 

daylight hours and 4 (27%) of the crashes occurred during the night/dusk hours.  

 

A summary of the crashes is provided in TABLE 2TABLE 2TABLE 2TABLE 2. 
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FIGURE 2

2015 AERIAL ORTHOGRAPHY

SOUTH WOODRUFF ROAD (CR 553) AND LEBANON ROAD (CR 654)
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FIGURE 3

EXISTING WEEKDAY PEAK HOUR

TRAFFIC VOLUMES

SOUTH WOODRUFF ROAD (CR 553) AND LEBANON ROAD (CR 654)
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 TABLE 2TABLE 2TABLE 2TABLE 2    

CRASH SUMMARYCRASH SUMMARYCRASH SUMMARYCRASH SUMMARY    

SOUTH WOODRUFF ROADSOUTH WOODRUFF ROADSOUTH WOODRUFF ROADSOUTH WOODRUFF ROAD    (CR 553)(CR 553)(CR 553)(CR 553)    & LEBANON ROAD& LEBANON ROAD& LEBANON ROAD& LEBANON ROAD    (CR 654)(CR 654)(CR 654)(CR 654)    

    

 
MultiMultiMultiMulti----way Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCD    ––––    SectionSectionSectionSection    2B.07 2B.07 2B.07 2B.07 ––––    MultiMultiMultiMulti----way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)    

 

Condition A: Where traffic signal control is justified, the multi-way stop is an interim measure to quickly control traffic 

while arrangements are being made. 

 

  Result: Not ApplicableResult: Not ApplicableResult: Not ApplicableResult: Not Applicable    

 

Condition B:  Satisfied when 5 or more reported crash in a 12-month period that is susceptible to correction by a multi-

way stop installation. Of the 15 crashes over the last 3 years, 8 are susceptible to correction by a multi-

way stop (right turn, left turn, and angle). There were 5 correctable crashes in a 12 month period 

between May 22, 2014 and May 22, 2015.   

 

 Result:Result:Result:Result:    Condition B is satisfiedCondition B is satisfiedCondition B is satisfiedCondition B is satisfied....    

    

Condition C: In order to meet minimum volume criteria for a multi-way stop, vehicular volume entering the 

intersection from the major street approaches must average at least 300 vehicles per hour for any 8 

hours of an average day; and the combined vehicular, pedestrian, and bicycle volume entering the 

intersection from the minor street approaches must average at least 200 units per hour for the same 8 

hours, with an average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 

the highest hour. Where the 85th percentile approach speed of the major street exceeds 40 mph, the 

minimum volume warrants are reduced by 30%. The measured 85th percentile speed is 58 mph, thus 

meeting the requirement for reduced minimum volumes.  A summary of the volume evaluation is 

shown in TABLE 3.TABLE 3.TABLE 3.TABLE 3. 

        

CRASH LOCATION CRASH DATE CRASH TYPE CROSS STREET NAME SEVERITY

553 2/2/2013 Right Angle CR 654 / LEBANON RD Injury

553 10/26/2013 Same Direction - Side Swipe CR 654 / LEBANON RD Property Damage

553 12/24/2013 Right Angle CR 654 / LEBANON RD Injury

654 1/6/2014 Fixed Object ROUTE 553 / S WOODRUFF RD Injury

654 1/29/2014 Opposite Direction - Head On/Angular ROUTE 553 / S WOODRUFF RD Property Damage

654 2/18/2014 Opposite Direction - Head On/Angular ROUTE 553 / S WOODRUFF RD Property Damage

654 2/18/2014 Fixed Object COUNTY ROAD 553 Property Damage

654 5/16/2014 Fixed Object ROUTE 553 / S WOODRUFF RD Injury

553 5/22/2014 Right Angle CR 654 / LEBANON RD Injury

553 7/14/2014 Right Angle CR 654 / LEBANON RD Injury

654 8/3/2014 Fixed Object ROUTE 553 / S WOODRUFF RD Property Damage

553 8/6/2014 Right Angle CR 654 / LEBANON RD Property Damage

553 4/15/2015 Right Angle CR 654 / LEBANON RD Property Damage

553 5/9/2015 Right Angle CR 654 / LEBANON RD Injury

553 11/21/2015 Right Angle COUNTY ROAD 654 Injury
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TABLE 3TABLE 3TABLE 3TABLE 3    

MULTIMULTIMULTIMULTI----WAY STOP WAY STOP WAY STOP WAY STOP EVALUATIONEVALUATIONEVALUATIONEVALUATION    

MINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTS    

SOUTH WOODRUFF ROAD (CR 553) &SOUTH WOODRUFF ROAD (CR 553) &SOUTH WOODRUFF ROAD (CR 553) &SOUTH WOODRUFF ROAD (CR 553) &    LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)    

 

Count Date:  12/6/2016 

Qualifiers:    

40 mph speed exceeded criteria applicable:  Yes 

85th Percentile speed on Major Street above 40 mph:  Yes  

(Posted Speed Limit: assumed 50 mph, 85th Percentile Speed: 54 mph)  

 

 Required Hourly 

Volume 
Average 8 Hour Volume 

South Woodruff Road (CR 553) 210* 196*  

Lebanon Road (CR 654) 140** 229** 

 

*Vehicular volume entering the intersection from the major street (total of both approaches) 

**The combined vehicular, pedestrian & bicycle volume entering the intersection from the minor street (total of 

both approaches) 

 

Result:  Condition C is not met forResult:  Condition C is not met forResult:  Condition C is not met forResult:  Condition C is not met for    either theeither theeither theeither the    majormajormajormajor    or minor streetor minor streetor minor streetor minor street    approaches.approaches.approaches.approaches.    

 

Sight Distance: A multi-way stop control can be installed at a two-way stop controlled intersection where a road user, 

after stopping, cannot see conflicting traffic and is not able to reasonably safely negotiate the intersection unless the 

conflicting cross street is required to stop. 

 

A sight distance evaluation was conducted at the study intersection in accordance with the guidelines 

contained in the NJDOT Roadway Design Manual. TABLE 4TABLE 4TABLE 4TABLE 4 details the findings of the sight distance 

evaluation.   

 

TABLE 4TABLE 4TABLE 4TABLE 4    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

SIGHT DISTANCE SIGHT DISTANCE SIGHT DISTANCE SIGHT DISTANCE     

SOUTH WOODRUFF ROAD (CR 553) &SOUTH WOODRUFF ROAD (CR 553) &SOUTH WOODRUFF ROAD (CR 553) &SOUTH WOODRUFF ROAD (CR 553) &    LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)    

 

Approach 

Speed 

Limit 

(mph) 

 

50* 

 Sight Distance (ft.) 

Minimum Actual 

P SU WB To Left To Right 

Lebanon Road (CR 654) eastbound 555/480’ 700/625' 845/775' 453’ 1800’ 

Lebanon Road (CR 654) westbound 555/480’ 700’/625' 845’/775' 1820’ 1300’ 

P- Passenger Car 

SU – Single Unit Truck 

WB – Tractor-trailer 

##/## = Left-Turn/Right-Turn or Cross 

*Assumed speed limit on South Woodruff Road (CR 553) used to calculate minimum sight distance 

 

Result: As shown on Table 4, the minimum sight distance requirementsResult: As shown on Table 4, the minimum sight distance requirementsResult: As shown on Table 4, the minimum sight distance requirementsResult: As shown on Table 4, the minimum sight distance requirements    looking left eastboundlooking left eastboundlooking left eastboundlooking left eastbound    are are are are not not not not 

met for a roadway with a met for a roadway with a met for a roadway with a met for a roadway with a 50505050    mphmphmphmph    speed limspeed limspeed limspeed limit.it.it.it.        
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Roadway EvaluationRoadway EvaluationRoadway EvaluationRoadway Evaluation    

 
The roadway surface at South Woodruff Road (CR 553) and Lebanon Road (CR 654) is in good condition. The rumble 

strips on the west approach of Lebanon Road are worn and should be refreshed. 

 

Improvement AnalysisImprovement AnalysisImprovement AnalysisImprovement Analysis    

 

Changing the intersection from a two-way stop to a four-way stop does result in some increase in overall intersection 

delay but it remains LOS A. The multi-way stop will improve the delay on both approaches of Lebanon Road in both the 

AM and PM peak periods while mitigating the sight distance deficiency that exists on the South Woodruff Road 

approaches. 

 

Results of the 2016 Level of Service and queue analysis with a multiway stop condition are summarized in TABLE 5TABLE 5TABLE 5TABLE 5.       

    

TABLE 5TABLE 5TABLE 5TABLE 5    

LEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTS    

SOUTH WOODRUFF ROADSOUTH WOODRUFF ROADSOUTH WOODRUFF ROADSOUTH WOODRUFF ROAD    (CR 553)(CR 553)(CR 553)(CR 553)    & LEBANON ROAD& LEBANON ROAD& LEBANON ROAD& LEBANON ROAD    (CR 654)(CR 654)(CR 654)(CR 654)    

 

MOVEMENT 

2016 CONDITIONS W/ MULTIWAY STOP 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

LEBANON ROAD EB A 8.9 0.6 A 12.8 1.1 

LEBANON ROAD WB A 9 0.7 B 12.1 0.7 

SOUTH WOODRUFF ROAD NB A 8.8 0.7 A 0.2 0 

SOUTH WOODRUFF ROAD SB A 8.9 0.7 A 0.3 0 

OVERALL INTERSECTION A 8.9 - A 8.8 - 

 

 

Roundabout EvaluationRoundabout EvaluationRoundabout EvaluationRoundabout Evaluation    

 

The intersection of South Woodruff Road (CR 553) and Lebanon Road (CR 654) was evaluated for the feasibility of a 

roundabout. The implementation of a roundabout will require significant right-of-way acquisition, drainage modifications, 

and potentially roadway realignment minimize impacts to adjacent homes on the northeast and southeast corners.  

Comparing roundabouts to a multi--way stop control intersection, roundabouts have been shown to offer superior 

operational performance with little variance in safety performance. The intersection will operate with LOS A during peak 

periods, with the warranted multi-way stop control.  Therefore, considering the site related impacts and the minimal 

operation and safety improvements offered by a roundabout over a multi-way stop, a roundabout is not considered an 

economically feasible improvement option at this time. 

 

Improvement OptionsImprovement OptionsImprovement OptionsImprovement Options    

 
Based on the intersection evaluation, Pennoni has identified the following improvement options for the County’s 

consideration: 
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• Install a multi-way stop at South Woodruff Road (CR 553) and Lebanon Road (CR 654). The multi-way stop is 

warranted based on the crash history and it will address the sight distance issue from Lebanon Road (CR 654). 

The multi-way stop will also provide the additional effect of reducing the speed on South Woodruff Road (CR 

553).  

• Install rumble strips and advanced signing on South Woodruff Road approaches.  

• Refresh the worn rumble strips on Lebanon Road. 

• Replace flashing yellow signal heads with flashing red signal heads on the South Woodruff Road (CR 553) 

approaches.  

 

The improvement options are illustrated in FIGURE FIGURE FIGURE FIGURE 4444.  The estimated cost of the improvement options is approximately 

$10,350. The conceptual intersection improvement plan is included in APPENDIX FAPPENDIX FAPPENDIX FAPPENDIX F and the engineer’s estimate is 

included in APPENDIX GAPPENDIX GAPPENDIX GAPPENDIX G. 
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HOGBIN ROAD (CR 625) AND FAIRTON ROAD (CR 698)HOGBIN ROAD (CR 625) AND FAIRTON ROAD (CR 698)HOGBIN ROAD (CR 625) AND FAIRTON ROAD (CR 698)HOGBIN ROAD (CR 625) AND FAIRTON ROAD (CR 698)    

 

Existing Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway Facilities    

    

The intersection of Hogbin Road (CR 625) and Fairton Road (CR 698) is a four-leg intersection with stop control on Fairton 

Road and a flashing signal.  Each approach contains one left/thru/right lane and one receiving lane. The intersection is located 

in the City of Millville.  

 

 

                      
 

 

 

 

                      
 

 

 

The following roadways make up the intersection: 

    

• Hogbin Road (CR 625Hogbin Road (CR 625Hogbin Road (CR 625Hogbin Road (CR 625)))) is a north-south oriented urban local road. Within the study area Hogbin Road is 22’ wide and 

designated two-way with one travel lane and a shoulder in each direction The speed limit is not posted on Hogbin 

Road and New Jersey law sets a top speed of 50 mph on non-posted rural roadways. Speed data collected on 

Hogbin Road indicates that approximately 85% of the vehicles using Hogbin Road are traveling between 45-50 mph. 

Therefore, a speed limit of 50 mph will be assumed for Hogbin Road. 

• Fairton Road (CR 698Fairton Road (CR 698Fairton Road (CR 698Fairton Road (CR 698)))) is an east-west oriented urban minor arterial.  Within the study area, Fairton Road is 22’ wide 

and designated two-way with one travel lane and a shoulder in each direction. On portions of Fairton Road, passing 

is allowed. The posted speed on Fairton Road is 40 mph east of the intersection and 50 mph east of the intersection.  

    

Photo 5:  Fairton Road looking east from the 
intersection 

Photo 6:  Fairton Road looking west from the 
intersection 

Photo 7:  Hogbin Road looking north from the 
intersection 
 

Photo 8:  Hogbin Road looking south from the 
intersection 
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FIGURE FIGURE FIGURE FIGURE 5555    is a 2015 aerial of the intersection from the New Jersey Office of Information Technology (NJOIT), Office of 

Geographic Information Systems (OGIS).  The existing traffic volumes and pedestrian volumes are shown on FIGUREFIGUREFIGUREFIGURE    6666. 

    

Existing Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue Analysis 

 

Under the existing conditions, all movements operate at LOS B or better. None of the queues exceed the available 

storage. Results of the 2016 existing condition Level of Service and queue analysis are summarized in TABLE TABLE TABLE TABLE 6666.  The 

Synchro output summaries are provided in APPENDIX APPENDIX APPENDIX APPENDIX DDDD.  

    

TABLE 6TABLE 6TABLE 6TABLE 6    

EXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARY    

HOGBIN ROADHOGBIN ROADHOGBIN ROADHOGBIN ROAD    (CR 625)(CR 625)(CR 625)(CR 625)    & FAIRTON ROAD& FAIRTON ROAD& FAIRTON ROAD& FAIRTON ROAD    (CR 698)(CR 698)(CR 698)(CR 698)    

 

MOVEMENT 

EXISTING 2016 CONDITIONS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

FAIRTON ROAD EB  B 11.1 0.3 B 11.2 0.5 

FAIRTON ROAD WB  B 11.3 0.5 B 10.9 0.5 

HOGBIN ROAD NB  A 0.1 0.0 A 0.0 0.0 

HOGBIN ROAD SB  A 0.7 0.0 B 0.7 0.0 

OVERALL INTERSECTION A 4.5 - A 5.8 - 

    

Crash AnalysisCrash AnalysisCrash AnalysisCrash Analysis    

    

Between 2013 and 2016, there were 8 crashes at the intersection of Hogbin Road and Fairton Road.  Of the 8 crashes, 2 

occurred in 2014 and 8 occurred in 2016. The types of crashes include 7(88%) right angle crashes and 1(12%) same 

direction sideswipe. There were 3 crashes (38%) that resulted in injury and 5 (62%) of the crashes involved property 

damage only.  All of the 8 crashes occurred during daylight hours.  

 

 A summary of the crashes is provided in TABLE TABLE TABLE TABLE 7777....    

    

TABLE 7TABLE 7TABLE 7TABLE 7    

CRASH SUMMARYCRASH SUMMARYCRASH SUMMARYCRASH SUMMARY    

HOGBIN ROADHOGBIN ROADHOGBIN ROADHOGBIN ROAD    (CR 625)(CR 625)(CR 625)(CR 625)    & FAIRTON ROAD& FAIRTON ROAD& FAIRTON ROAD& FAIRTON ROAD    (CR 698)(CR 698)(CR 698)(CR 698)    

    

    
 

CRASH LOCATION CRASH DATE CRASH TYPE CROSS STREET NAME SEVERITY

698 9/26/2014 Right Angle CR 625 / HOGBIN RD Injury

698 10/15/2014 Right Angle CR 625 / HOGBIN RD Property Damage

625 3/5/2016 Same Direction - Side Swipe CR 698 / FAIRTON RD Property Damage

625 4/30/2016 Right Angle CR 698 / FAIRTON RD Property Damage

698 5/17/2016 Right Angle CR 625 / HOGBIN RD Property Damage

698 5/21/2016 Right Angle CR 625 / HOGBIN RD Injury

698 5/28/2016 Right Angle CR 625 / HOGBIN RD Injury

625 6/27/2016 Right Angle CR 698 / FAIRTON RD Property Damage
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MultiMultiMultiMulti----way Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCD    ––––    Section Section Section Section 2B.07 2B.07 2B.07 2B.07 ––––    MultiMultiMultiMulti----way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)    

 

Condition A: Where traffic signal control is justified, the multi-way stop is an interim measure to quickly control traffic 

while arrangements are being made. 

 

Result: Not ApplicableResult: Not ApplicableResult: Not ApplicableResult: Not Applicable    

 

Condition B: Satisfied when 5 or more reported crash in a 12-month period that is susceptible to correction by a multi-

way stop installation. Of the 8 crashes, 7 are right angle crashes, which are considered susceptible to 

correction by a multi-way stop. There were 5 correctable crashes in a 2 month period between April 30 

and July 1, 2016. 

 

Result: Result: Result: Result: Condition B is Condition B is Condition B is Condition B is satisfiedsatisfiedsatisfiedsatisfied. . . .     

    

Condition C:  In order to meet minimum volume criteria for a multi-way stop, vehicular volume entering the 

intersection from the major street approaches must average at least 300 vehicles per hour for any 8 

hours of an average day; and the combined vehicular, pedestrian, and bicycle volume entering the 

intersection from the minor street approaches must average at least 200 units per hour for the same 8 

hours, with an average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 

the highest hour.  Where the 85th percentile approach speed of the major street exceeds 40 mph, the 

minimum volume warrants are reduced by 30%. The measured 85th percentile speed on Hogbin Road 

is 50 mph thus meeting the requirement for reduced minimum volumes.  A summary of the volume 

evaluation is shown in TABLE TABLE TABLE TABLE 8888.... 

    

TABLE 8TABLE 8TABLE 8TABLE 8    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

MINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTS    

HOGBIN ROAD (CR 625) &HOGBIN ROAD (CR 625) &HOGBIN ROAD (CR 625) &HOGBIN ROAD (CR 625) &    FAIRTON ROAD (CR 698)FAIRTON ROAD (CR 698)FAIRTON ROAD (CR 698)FAIRTON ROAD (CR 698)    

    

Count Date:  12/6/2016 

Qualifiers:    

85th Percentile speed on Major Street above 40 mph:  Yes 

40 mph speed exceeded criteria applicable:  Yes 

 (Posted Speed Limit: Assumed 50 mph, 85th Percentile Speed: 50 mph)  

 

 Required Hourly 

Volume 

Average 8 Hour Volume 

Hogbin Road (CR 625) 210* 138*  

Fairton Road (CR 698) 140** 114** 

 

*Vehicular volume entering the intersection from the major street (total of both approaches) 

**The combined vehicular, pedestrian & bicycle volume entering the intersection from the minor street (total of 

both approaches) 

 

Result:  Condition C is not met for theResult:  Condition C is not met for theResult:  Condition C is not met for theResult:  Condition C is not met for the    major andmajor andmajor andmajor and    minor street approachminor street approachminor street approachminor street approacheseseses....    
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Sight Distance: A multi-way stop control can be installed at a two-way stop controlled intersection where a road user, 

after stopping, cannot see conflicting traffic and is not able to reasonably safely negotiate the 

intersection unless the conflicting cross street is required to stop. 

 

A sight distance evaluation was conducted at the study intersection in accordance with the guidelines 

contained in the NJDOT Roadway Design Manual. Table Table Table Table 9999 details the findings of the evaluation.   

 

TABLE 9TABLE 9TABLE 9TABLE 9    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

SIGHT DISTANCE SIGHT DISTANCE SIGHT DISTANCE SIGHT DISTANCE     

HOGBIN ROAD (CR 625) &HOGBIN ROAD (CR 625) &HOGBIN ROAD (CR 625) &HOGBIN ROAD (CR 625) &    FAIRTON ROAD (CR 698)FAIRTON ROAD (CR 698)FAIRTON ROAD (CR 698)FAIRTON ROAD (CR 698)    

 

Approach 

Speed 

Limit 

(mph) 

 

50* 

 Sight Distance (ft.) 

Minimum Actual 

P SU WB To Left To Right 

Fairton Road (CR 698) eastbound 555/480’ 700’/625’ 845’/775’ 960’ 960’ 

Fairton Road (CR 698) westbound 555/480’ 700’/625’ 845’/775’ 980’ 930’ 

P- Passenger Car 

SU – Single Unit Truck 

WB – Tractor-trailer 

##/## = Left-Turn/Right-Turn or Cross 

*Speed Limit on Hogbin Road (CR 638) used to calculate minimum sight distance 

 

Result: As shown on Table Result: As shown on Table Result: As shown on Table Result: As shown on Table 9999, the minimum sight distance requirements , the minimum sight distance requirements , the minimum sight distance requirements , the minimum sight distance requirements are met for a roadway with a 50 are met for a roadway with a 50 are met for a roadway with a 50 are met for a roadway with a 50 

mph speed limit.mph speed limit.mph speed limit.mph speed limit.    

    

    

Roadway EvaluationRoadway EvaluationRoadway EvaluationRoadway Evaluation    

 

The roadway surface at Hogbin Road (CR 625) and Fairton Road (CR 698) is in fair condition. 

 

Improvement AnalysisImprovement AnalysisImprovement AnalysisImprovement Analysis    

    

The impact of installing a multi-way stop at the intersection was evaluated.  During the AM peak period, the overall 

intersection delay increases from 4.6 seconds of delay (LOS A) with a two-way stop to 8.0 seconds of delay with a four-

way stop. During the PM peak period, the overall intersection delay increase from 4.7 seconds of delay (LOS A) with a 

two-way stop to 7.9 seconds of delay (LOS A) with a four-way stop.  

 

Results of the 2016 Level of Service and queue analysis with a multiway stop condition are summarized in TABLE 1TABLE 1TABLE 1TABLE 10000.  The 

Synchro output summaries are provided in APPENDIX APPENDIX APPENDIX APPENDIX DDDD. 
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TABLE 10TABLE 10TABLE 10TABLE 10 

LEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTS    

HOGBIN ROADHOGBIN ROADHOGBIN ROADHOGBIN ROAD    (CR 625)(CR 625)(CR 625)(CR 625)    & FAIRTON ROAD& FAIRTON ROAD& FAIRTON ROAD& FAIRTON ROAD    (CR 698)(CR 698)(CR 698)(CR 698)    

 

MOVEMENT 

EXISTING 2015 CONDITIONS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

FAIRTON ROAD EB  A 7.9 0.2 A 8.3 0.5 

FAIRTON ROAD WB  A 8.1 0.3 A 8.2 0.5 

HOGBIN ROAD NB  A 8.2 0.7 A 8.0 0.4 

HOGBIN ROAD SB  A 7.7 0.3 A 8.2 0.5 

OVERALL INTERSECTION A 8.0 - A 8.2 - 

    

Roundabout EvaluationRoundabout EvaluationRoundabout EvaluationRoundabout Evaluation    

 

The intersection of Hogbin Road (CR 625) and Fairton Road (CR 698) was evaluated for the feasibility of a roundabout. The 

implementation of a roundabout will require significant right-of-way acquisition, drainage modifications, and utility 

relocation.  Comparing roundabouts to a multi--way stop control intersection, roundabouts have been shown to offer 

superior operational performance with little variance in safety performance. The intersection will operate with LOS A during 

peak periods, with the warranted multi-way stop control.  Therefore, considering the site related impacts and the minimal 

operation and safety improvements offered by a roundabout over a multi-way stop, a roundabout is not considered an 

economically feasible improvement option at this time. 

    

ImprovementImprovementImprovementImprovement    OptionsOptionsOptionsOptions    

    

Based on the intersection evaluation, Pennoni has identified the following improvement options for the County’s 

consideration: 

 

• Install a multi-way stop at Hogbin Road (CR 625) and Fairton Road (CR 698). The implementation of the multi-

way stop at Hogbin Road (CR 625) and Fairton Road (CR 698) will reduce the amount of right angle crashes at 

the intersection. Implementation of the multi-way stop will also result in reducing the speed on Fairton Road 

(CR 698).  This improvement can be implemented quickly. 

• Install rumble strips and advanced signing on Hogbin Road.  

• Replace flashing yellow signal heads with flashing red signal heads on the Hogbin Road (CR 625) approaches. 

 

 The multi-way stop warrants were met due to right angle crashes occurring in the 2 month period from April 30 to June 

27, 2016. Prior to implementation of the identified improvement option the County should investigate whether there 

was some temporary condition, such as a construction work zone, that could have contributed to the crashes. 

 

The improvement is illustrated in FIGURE FIGURE FIGURE FIGURE 7777. The estimated cost of this improvement is approximately $6,330. The 

Conceptual Intersection Improvement Plan is included in APPENDIX FAPPENDIX FAPPENDIX FAPPENDIX F and the engineer’s estimate is included in 

APPENDIX GAPPENDIX GAPPENDIX GAPPENDIX G. 
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LEBANON ROAD (CR 654) AND KENYON AVENUE (CR 717)LEBANON ROAD (CR 654) AND KENYON AVENUE (CR 717)LEBANON ROAD (CR 654) AND KENYON AVENUE (CR 717)LEBANON ROAD (CR 654) AND KENYON AVENUE (CR 717)    
    

Existing Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway Facilities    

    

The intersection of Lebanon Road (CR 654) and Kenyon Avenue (CR 717) is a four-leg intersection in Deerfield Township with 

stop control on Kenyon Avenue.  Each approach contains one left/thru/right lane and one receiving lane.   

 

            
 

 

 

            
 

 

 

 

The following roadways make up the intersection: 

 

• Lebanon Road (CR 654Lebanon Road (CR 654Lebanon Road (CR 654Lebanon Road (CR 654)))) is a north-south oriented urban local road. Within the study area, Lebanon Road is 22’ wide 

and designated two-way with one travel lane and a shoulder in each direction.  On portions of Lebanon Road, 

passing is allowed.  The speed limit is not posted on Lebanon Road and the 85th percentile speed on Lebanon Road 

is 58 mph. 

 

• Kenyon AvenueKenyon AvenueKenyon AvenueKenyon Avenue    (CR 717(CR 717(CR 717(CR 717)))) is an east-west oriented urban local road.  Within the study area, Kenyon Avenue is 22’ 

wide and designated two-way with one travel lane in each direction. The posted speed limit on Kenyon Avenue is 50 

mph.  

    

FIGUREFIGUREFIGUREFIGURE    8 8 8 8 is a 2015 aerial of the intersection from the New Jersey Office of Information Technology (NJOIT), Office of 

Geographic Information Systems (OGIS).  The existing traffic volumes and pedestrian volumes are shown on FIGUREFIGUREFIGUREFIGURE    9999. 

     

Photo 9:  Kenyon Avenue looking north from the 
intersection 

Photo 10: Kenyon Avenue looking south from the 
intersection 

Photo 11: Lebanon Road looking east from the 
intersection 

Photo 12  Lebanon Road looking west toward the 
intersection 
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2015 AERIAL PHOTOGRAPHY
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Existing Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue Analysis    

    

Under the existing conditions, all movements operate at LOS A or better, and none of the queues exceed the available 

storage.    Results of the 2016 existing condition Level of Service and queue analysis are summarized in TABLE TABLE TABLE TABLE 11111111.      

    

TABLE TABLE TABLE TABLE 11111111    

EXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARYEXISTING LEVEL OF SERVICE SUMMARY    

LEBANON ROADLEBANON ROADLEBANON ROADLEBANON ROAD    (CR 654)(CR 654)(CR 654)(CR 654)    &&&&    KENYON AVENUEKENYON AVENUEKENYON AVENUEKENYON AVENUE    (CR 717)(CR 717)(CR 717)(CR 717)    

 

MOVEMENT 

EXISTING 2016 CONDITIONS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

LEBANON ROAD EB A 0.2 0.0 A 0.2 0.0 

LEBANON ROAD WB A 0.3 0.0 A 0.2 0.0 

KENYON AVENUE NB B 11.8 0.2 B 12.0 0.3 

KENYON AVENUE SB B 11.8 0.3 B 11.7 0.2 

OVERALL INTERSECTION A 3.2 - A 2.7 - 

    

Crash AnalysisCrash AnalysisCrash AnalysisCrash Analysis    

 

Between 2013 and 2016, there were 12 crashes at the intersection of Lebanon Road and Kenyon Avenue.  Of the 12 

crashes, 6 occurred in 2013, 1 occurred in 2014, 3 occurred in 2015 and 2 occurred in 2016. All 13 of the reported 

crashes at the intersection were right angle crashes. There were 7 crashes (58%) that resulted in injury and 5 (42%) of 

the crashes involved property damage only.  Of the 12 crashes, 9 (75%) occurred during daylight hours and 3(25%) of the 

crashes occurred during the night/dusk hours.  

 

A summary of the crashes provided in TABLE TABLE TABLE TABLE 12121212....    

    

TABLE TABLE TABLE TABLE 12121212    

CRASH SUMMARYCRASH SUMMARYCRASH SUMMARYCRASH SUMMARY    

LEBANON ROADLEBANON ROADLEBANON ROADLEBANON ROAD    (CR 654)(CR 654)(CR 654)(CR 654)    &&&&    KENYON AVENUEKENYON AVENUEKENYON AVENUEKENYON AVENUE    (CR 717)(CR 717)(CR 717)(CR 717)    

    

    
    

        

CRASH LOCATION CRASH DATE CRASH TYPE CROSS STREET NAME SEVERITY

654 3/30/2013 Right Angle CR 717 / KENYON AVE Injury

717 6/13/2013 Right Angle CR 654 / LEBANON RD Injury

654 8/30/2013 Right Angle CR 717 / KENYON AVE Injury

654 10/9/2013 Right Angle CR 717 / KENYON AVE Injury

654 12/17/2013 Right Angle CR 717 / KENYON AVE Injury

654 12/30/2013 Right Angle CR 717 / KENYON AVE Property Damage

654 11/10/2014 Right Angle CR 717 / KENYON AVE Property Damage

654 5/27/2015 Right Angle CR 717 / KENYON AVE Injury

654 7/26/2015 Right Angle CR 717 / KENYON AVE Property Damage

654 9/3/2015 Right Angle CR 717 / KENYON AVE Property Damage

654 6/11/2016 Right Angle CR 717 / KENYON AVE Property Damage

654 7/5/2016 Right Angle CR 717 / KENYON AVE Injury
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MultiMultiMultiMulti----way Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCDway Stop Warrant Analysis (MUTCD    ––––    SectionSectionSectionSection    2B.07 2B.07 2B.07 2B.07 ––––    MultiMultiMultiMulti----way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)    

 

Condition A:  Where traffic signal control is justified, the multi-way stop is an interim measure to quickly control traffic 

while arrangements are being made. 

 

Result: Not ApplicableResult: Not ApplicableResult: Not ApplicableResult: Not Applicable    

 

Condition B:  Satisfied when 5 or more reported crash in a 12-month period that is susceptible to correction by a multi-

way stop installation. Of the 13 crashes, 8 are right angle crashes, which are considered susceptible to 

correction by a multi-way stop. There were 6 correctable crashes in a 12 month period between March 

30, 2013 and March 30, 2014. 

 

Result: Result: Result: Result: Condition B is Condition B is Condition B is Condition B is satisfiedsatisfiedsatisfiedsatisfied. . . .     

 

Condition C: In order to meet minimum volume criteria for a multi-way stop, vehicular volume entering the 

intersection from the major street approaches must average at least 300 vehicles per hour for any 8 

hours of an average day; and the combined vehicular, pedestrian, and bicycle volume entering the 

intersection from the minor street approaches must average at least 200 units per hour for the same 8 

hours, with an average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 

the highest hour.  Where the 85th percentile approach speed of the major street exceeds 40 mph, the 

minimum volume warrants are reduced by 30%. The posted speed on the major street Marlboro Road 

(CR 647) is 50 mph and the measured 85th percentile speed is 40 mph thus not meeting the 

requirement for reduced minimum volumes.  A summary of the volume evaluation is shown in TABLETABLETABLETABLE    

11113333.... 

 

    

TABLE TABLE TABLE TABLE 11113333    

MULTIMULTIMULTIMULTI----WAY STOP WAY STOP WAY STOP WAY STOP EVALUATIONEVALUATIONEVALUATIONEVALUATION    

MINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTS    

LEBANON ROAD (CR 654) &LEBANON ROAD (CR 654) &LEBANON ROAD (CR 654) &LEBANON ROAD (CR 654) &    KENYON AVENUE (CR 717)KENYON AVENUE (CR 717)KENYON AVENUE (CR 717)KENYON AVENUE (CR 717)    

    

Count Date:  12/6/2016 

Qualifiers:    

85th Percentile speed on Major Street above 40 mph:  Yes  

40 mph speed exceeded criteria applicable:  Yes 

 (Posted Speed Limit: Assumed 50 mph, 85th Percentile Speed: 58 mph)  

 

 Required Hourly 

Volume 

Average 8 Hour Volume 

Lebanon Road (CR 654) 210* 248*  

Kenyon Avenue (CR 717) 140** 100** 

 

*Vehicular volume entering the intersection from the major street (total of both approaches) 

**The combined vehicular, pedestrian & bicycle volume entering the intersection from the minor street (total of 

both approaches) 

 

Result:  Condition C is not met Result:  Condition C is not met Result:  Condition C is not met Result:  Condition C is not met thethethethe    minorminorminorminor    streetstreetstreetstreet    approaches.approaches.approaches.approaches.    
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Sight Distance: A multi-way stop control can be installed at a two-way stop controlled intersection where a road user, 

after stopping, cannot see conflicting traffic and is not able to reasonably safely negotiate the 

intersection unless the conflicting cross street is required to stop. 

 

A sight distance evaluation was conducted at the study intersection in accordance with the guidelines 

contained in the NJDOT Roadway Design Manual. TABLE TABLE TABLE TABLE 11114444 details the findings of the sight distance 

evaluation.   

    

TABLE TABLE TABLE TABLE 11114444    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

SIGHT SIGHT SIGHT SIGHT DISTANCEDISTANCEDISTANCEDISTANCE    

LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)LEBANON ROAD (CR 654)    &&&&    KENYON AVENUE (CR 717)KENYON AVENUE (CR 717)KENYON AVENUE (CR 717)KENYON AVENUE (CR 717)        

 

Approach 

Speed 

Limit 

(mph) 

 

55* 

 Sight Distance (ft.) 

Minimum Actual 

P SU WB To Left To Right 

Kenyon Avenue (CR 717) northbound 610’/530’ 770’/690’ 845’/775’ 930’ 850’ 

Kenyon Avenue (CR 717) southbound 610’/530’ 770’/690’ 845’/775’ 930’ 850’ 

P- Passenger Car 

SU – Single Unit Truck 

WB – Tractor-trailer 

##/## = Left-Turn/Right-Turn or Cross 

*85th percentile speed on Lebanon Road (CR 654) is 58 mph, therefore 55 mph used to calculate minimum sight 

distance 

 

Result: Result: Result: Result: MMMMinimum sight distance requirements are met for inimum sight distance requirements are met for inimum sight distance requirements are met for inimum sight distance requirements are met for a 5a 5a 5a 55555    mph speed limitmph speed limitmph speed limitmph speed limit.  .  .  .      

    

It should be noted that the sight distance analyses was performed in December, 2016 with no crops planted on any of the 4 

corners of the intersections. It was observed in the fall of 2016 that on at least 1 corner there was corn planted that impeded 

sight distance from the stop line. 

    

    

Roadway EvaluationRoadway EvaluationRoadway EvaluationRoadway Evaluation    

The roadway surface at Lebanon Road (CR 654) and Kenyon Avenue (CR 717) is in fair condition. 

    

Improvement AnalysisImprovement AnalysisImprovement AnalysisImprovement Analysis    

 

Modifying the intersection from a two-way stop to a four-way stop does result in some increase in overall intersection 

delay but does not result in a change in LOS.  A multi-way stop will improve the delay on both approaches of Jericho 

Road in both the AM and PM peak periods while mitigating the sight distance deficiency that exists on the Jericho Road 

approaches. During the AM peak hour, the overall intersection delay increases from 5.0 seconds of delay (LOS A) to 7.3 

seconds of delay. During the PM peak hour, the overall intersection delay increases from 5.7 seconds of delay (LOS A) to 

7.1 seconds of delay. 

 

Results of the 2016 Level of Service and queue analysis with a multiway stop condition are summarized in    TABLE TABLE TABLE TABLE 11115555.       
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TABLE TABLE TABLE TABLE 11115555    

LEVEL OF SERVICE SUMMARY LEVEL OF SERVICE SUMMARY LEVEL OF SERVICE SUMMARY LEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSWITH IMPROVEMENTSWITH IMPROVEMENTSWITH IMPROVEMENTS    

LEBANON ROAD LEBANON ROAD LEBANON ROAD LEBANON ROAD (CR 654) (CR 654) (CR 654) (CR 654) &&&&    KENYON AVENUEKENYON AVENUEKENYON AVENUEKENYON AVENUE    (CR 717)(CR 717)(CR 717)(CR 717)    

 

MOVEMENT 

2016 CONDITIONS W/ IMPROVEMENTS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

KENYON AVENUE EB A 8.4 0.8 A 8.4 0.7 

KENYON AVENUE WB A 8.2 0.6 A 8.6 0.9 

LEBANON ROAD NB A 8.0 0.2 A 8.2 0.2 

LEBANON ROAD SB A 8.1 0.3 A 8.1 0.2 

OVERALL INTERSECTION A 8.2 - A 8.4 - 

 

The potential for the implementation of a roundabout at the intersection of Lebanon Road (CR 654) and Kenyon Avenue 

(CR 717) was considered. Of all those examined, this is the most feasible candidate for a roundabout due to the existing 

roadway geometry and lack of adjacent homes.  However, due to the significant right-of-way impacts resulting from the 

installation of a roundabout, it is not being presented as an improvement option at this time. 

    

Roundabout EvaluationRoundabout EvaluationRoundabout EvaluationRoundabout Evaluation    

 

The intersection of Lebanon Road (CR 654) and Kenyon Avenue (CR 717) was evaluated for the feasibility of a roundabout. 

The implementation of a roundabout will require significant right-of-way acquisition and utility relocation.  Comparing 

roundabouts to a multi--way stop control intersection, roundabouts have been shown to offer superior operational 

performance with little variance in safety performance. The intersection will operate with LOS A during peak periods, with the 

warranted multi-way stop control.  Therefore, considering the site related impacts and the minimal operation and safety 

improvements offered by a roundabout over a multi-way stop, a roundabout is not considered an economically feasible 

improvement option at this time. Of the six study intersections, the intersection of Lebanon Road (CR 654) and Kenyon 

Avenue (CR 717) is the best candidate for future consideration of a  roundabout, with the fewest site-related factors. 

    

Improvement OptionsImprovement OptionsImprovement OptionsImprovement Options    

 

Based on the intersection evaluation, Pennoni has identified the following improvement options for the County’s 

consideration: 

 

• Install a multi-way stop at Lebanon Road (CR 645) and Kenyon Avenue (CR 717). The implementation of the 

multi-way stop at Lebanon Road (CR 645) and Kenyon Avenue (CR 717) will reduce the amount of correctable 

crashes at the intersection. Implementation of the multi-way stop will also result in reducing the speed on 

Kenyon Avenue (CR 717). This improvement can be implemented quickly. 

• Install rumble strips and advanced signing on Kenyon Avenue.  

 

The improvement option is illustrated in FIGURE FIGURE FIGURE FIGURE 10101010. The estimated cost of this improvement is approximately $6,450. 

The Conceptual Intersection Improvement Plan is included in APPENDIX FAPPENDIX FAPPENDIX FAPPENDIX F and the engineer’s estimate is included in 

APPENDIX GAPPENDIX GAPPENDIX GAPPENDIX G. 
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SHARP STREET (CR 667) AND HARRISON AVENUESHARP STREET (CR 667) AND HARRISON AVENUESHARP STREET (CR 667) AND HARRISON AVENUESHARP STREET (CR 667) AND HARRISON AVENUE    
 

Existing Existing Existing Existing Roadway FacilitiesRoadway FacilitiesRoadway FacilitiesRoadway Facilities    

    

The intersection of Sharp Street (CR 667) and Harrison Avenue is a four-leg intersection located in the City of Millville 

with stop control on Harrison Avenue.  Each approach contains one left/thru/right lane and one receiving lane.  

  

            
 

 

 

 

            
 

 

 

The following roadways make up the intersection: 

 

• Sharp Street (CR 667Sharp Street (CR 667Sharp Street (CR 667Sharp Street (CR 667) ) ) ) is a north-south oriented urban minor arterial.  Within the study area, Sharp Street is 37’ wide 

and designated two-way with one travel lane and a shoulder in each direction. The posted speed limit on Sharp 

Street is 35 mph. The 85th percentile speed on Sharp Street is 43 mph. There is sidewalk on the north side of Sharp 

Street.  

 

• Harrison AvenueHarrison AvenueHarrison AvenueHarrison Avenue is an east-west oriented urban local road.  Within the study area, Harrison Avenue is 32’ wide and 

designated two-way with one travel lane in each direction. The speed limit is not posted and New Jersey law sets a 

top speed of 25 mph on non-posted residential roadways. Therefore, the analysis will utilize a speed limit of 25 mph 

on Harrison Avenue. 

    

FIGUREFIGUREFIGUREFIGURE    11111111 is    a 2015 aerial of the individual intersection from the New Jersey Office of Information Technology (NJOIT), 

Office of Geographic Information Systems (OGIS).  The existing traffic volumes and pedestrian volumes are shown on 

FIGUREFIGUREFIGUREFIGURE    12121212. 

Photo 13  Sharp Street looking north from the 
intersection 

Photo 14: Sharp Street looking south from the 
intersection 

Photo 15  Harrison Avenue looking east from the 
intersection 

Photo 16: Harrison Avenue looking west from the 
intersection 
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FIGURE 11

2015 AERIAL PHOTOGRAPHY

SHARP STREET (CR 667) AND HARRISON AVENUE
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Existing Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue Analysis    

    

Under the existing conditions, all movements operate at LOS C or better, and none of the queues exceed the available 

storage except for the westbound movement during the PM peak hour (LOS F). Results of the existing condition Level of 

Service and queue analysis are summarized in TABLE 1TABLE 1TABLE 1TABLE 16666.   

    

TABLE 1TABLE 1TABLE 1TABLE 16666    

EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY     

SHARP STREETSHARP STREETSHARP STREETSHARP STREET    (CR 667)(CR 667)(CR 667)(CR 667)    & HARRISON AVENUE& HARRISON AVENUE& HARRISON AVENUE& HARRISON AVENUE    

 

MOVEMENT 

EXISTING 2016 CONDITIONS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

SHARP STREET NB  A 0.1 0.0 A 0.1 0.0 

SHARP STREET SB A 1.7 0.3 A 0.8 0.2 

HARRISON AVENUE EB C 21.6 0.3 B 14.1 0.0 

HARRISON AVENUE WB C 18.8 1.5 F 54.4 4.0 

OVERALL INTERSECTION A 3.1 - A 5.5 - 

    

Roadway EvaluationRoadway EvaluationRoadway EvaluationRoadway Evaluation    

 
The roadway surfaces at Sharp Street (CR 667) and Harrison Avenue is in good condition.  

    

Crash AnalysisCrash AnalysisCrash AnalysisCrash Analysis    

 

Between 2013 and 2016, there were 6 crashes at the intersection of Sharp Street and Harrison Avenue.  Of the 6 

crashes, 2 occurred in 2013, 1 occurred in 2014 and 3 occurred in 2015. The types of crashes include 3 (50%) same 

direction rear end crashes, 2 (33%) right angle crashes, and 1 (117%) left turn crash. There was 1 crash (17%) that 

resulted in injury and 5 (83%) of the crashes involved property damage only.  Of the 6 crashes, 4 (66%) occurred during 

daylight hours and 2(34%) of the crashes occurred during the night/dusk hours.  

 

A summary of the crashes provided in TABLE TABLE TABLE TABLE 11117777....    

    

TABLE 1TABLE 1TABLE 1TABLE 17777    

CRASH SUMMARYCRASH SUMMARYCRASH SUMMARYCRASH SUMMARY    

SHARP STREETSHARP STREETSHARP STREETSHARP STREET    (CR 667)(CR 667)(CR 667)(CR 667)    & HARRISON AVENUE& HARRISON AVENUE& HARRISON AVENUE& HARRISON AVENUE    

    

    
        

CRASH LOCATION CRASH DATE CRASH TYPE CROSS STREET NAME SEVERITY

Harrison St. 4/25/2013 Right Angle CR 667 Property Damage

667 11/27/2013 Same Direction - Rear End HARRISON AVE Injury

Harrison St. 1/10/2014 Same Direction - Rear End CR 667 Property Damage

667 8/15/2015 Right Angle HARRISON AVE Property Damage

667 12/16/2015 Left Turn / U Turn HARRISON AVE Property Damage

667 12/23/2015 Same Direction - Rear End HARRISON AVE Property Damage
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MultiMultiMultiMulti----way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD ––––    SectionSectionSectionSection    2B.07 2B.07 2B.07 2B.07 ––––    MultiMultiMultiMulti----way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)    

 

Condition A:  Where traffic signal control is justified, the multi-way stop is an interim measure to quickly control traffic 

while arrangements are being made. 

 

Result: Not ApplicableResult: Not ApplicableResult: Not ApplicableResult: Not Applicable    

 

Condition B:  Satisfied when 5 or more reported crash in a 12-month period that is susceptible to correction by a multi-

way stop installation. Of the 7 crashes over the last 3 years, 3 are considered susceptible to correction by 

a multi-way stop (right turn, left turn, and angle).  

 

Result: Result: Result: Result: Condition B is not metCondition B is not metCondition B is not metCondition B is not met....    

    

Condition C:  In order to meet minimum volume criteria for a multi-way stop, vehicular volume entering the 

intersection from the major street approaches must average at least 300 vehicles per hour for any 8 

hours of an average day; and the combined vehicular, pedestrian, and bicycle volume entering the 

intersection from the minor street approaches must average at least 200 units per hour for the same 8 

hours, with an average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 

the highest hour. Where the 85th percentile approach speed of the major street exceeds 40 mph, the 

minimum volume warrants are reduced by 30%. The measured 85th percentile speed on Big Oak Road 

(CR 658) is 57 mph thus meeting the requirement for reduced minimum volumes.  A summary of the 

volume evaluation is shown in TABLE 1TABLE 1TABLE 1TABLE 18888.... 

 

    

TABLE 1TABLE 1TABLE 1TABLE 18888    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

MINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTS    

SHARP STREET (CR 667) &SHARP STREET (CR 667) &SHARP STREET (CR 667) &SHARP STREET (CR 667) &    HARRISON AVENUEHARRISON AVENUEHARRISON AVENUEHARRISON AVENUE    

    

Count Dates:  12/6/2016  

Qualifiers:    

40 mph speed exceeded criteria applicable:  Yes 

85th Percentile speed on Major Street above 40 mph:  Yes 

(Posted Speed Limit: N/A, 85th Percentile Speed: 43 mph) 

 

 Required Hourly 

Volume 

Average 8 Hour Volume 

Sharp Street (CR 667) 230* 919*  

Harrison Avenue 140** 125** 

 

*Vehicular volume entering the intersection from the major street (total of both approaches) 

**The combined vehicular, pedestrian & bicycle volume entering the intersection from the minor street (total of 

both approaches) 

 

 

Result:  Condition C isResult:  Condition C isResult:  Condition C isResult:  Condition C is    notnotnotnot    met formet formet formet for    thethethethe    minorminorminorminor    streetstreetstreetstreet    approachapproachapproachapproacheseseses....    
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Sight Distance:  A multi-way stop control can be installed at a two-way stop controlled intersection where a road user, 

after stopping, cannot see conflicting traffic and is not able to reasonably safely negotiate the 

intersection unless the conflicting cross street is required to stop. 

 

A sight distance evaluation was conducted at the study intersection in accordance with the guidelines 

contained in the NJDOT Roadway Design Manual. TABLE 1TABLE 1TABLE 1TABLE 19999 details the findings of the evaluation.   

    

TABLE 1TABLE 1TABLE 1TABLE 19999    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

SIGHT DISTANCESIGHT DISTANCESIGHT DISTANCESIGHT DISTANCE    

SHARP STREET (CR 667) &SHARP STREET (CR 667) &SHARP STREET (CR 667) &SHARP STREET (CR 667) &    HARRISON AVENUEHARRISON AVENUEHARRISON AVENUEHARRISON AVENUE        

 

Approach 

Speed 

Limit 

(mph) 

 

40* 

 Sight Distance (ft.) 

Minimum Actual 

P SU WB To Left To Right 

Harrison Avenue eastbound 445’/385’ 560’/500' 680’/620' 625’ 1030’ 

Harrison Avenue westbound 445’/385’ 560’/500' 680’/620' 440’ 700’ 

P- Passenger Car 

SU – Single Unit Truck 

WB – Tractor-trailer 

##/## = Left-Turn/Right-Turn or Cross 

*Posted speed limit on Sharp Street (CR 667) used to calculate minimum sight distance 

 

Result: As shown on Table 1Result: As shown on Table 1Result: As shown on Table 1Result: As shown on Table 18888, the minimum sight distance require, the minimum sight distance require, the minimum sight distance require, the minimum sight distance requirementsmentsmentsments    are are are are not not not not met for met for met for met for the east the east the east the east 

approach of Harrison Avenueapproach of Harrison Avenueapproach of Harrison Avenueapproach of Harrison Avenue    (CR 645)(CR 645)(CR 645)(CR 645)....    

 
Traffic Signal EvaluationTraffic Signal EvaluationTraffic Signal EvaluationTraffic Signal Evaluation    

 

Sharp Street is an urban, minor arterial. Although a multi-way stop is warranted, changing the intersection from a two-

way stop to a multi-way stop is not feasible for this location due to the high volume of traffic on Sharp Street. A signal 

warrant analysis was conducted and it was determined that both the 4-hour and 8-hour traffic volume warrants are met  

for the installation of the signal at Sharp Street (CR 667) and Harrison Avenue. The signal warrant analysis is provided 

below. 

 

The Manual on Uniform Traffic Control Devices contains guidelines for situations in which it may be appropriate to install 

a traffic signal. These guidelines are summarized as eight traffic signal warrants, which consider vehicular/pedestrian 

traffic volumes, safety and coordinated traffic signal systems. The list of warrants is as follows: 

 

• Warrant 1, Eight-Hour Vehicular Volume 

• Warrant 2, Four-Hour Vehicular Volume 

• Warrant 3, Peak-Hour Vehicular Volume 

• Warrant 4, Pedestrian Volume 

• Warrant 5, School Crossing 

• Warrant 6, Coordinated Signal System 

• Warrant 7, Crash Experience 

• Warrant 8, Roadway Network 

 

Warrant 1 – Eight Hour Vehicular Volume 

 

Warrant 1 is met if Condition A, minimum vehicular volume, or Condition B, interruption of continuous traffic is satisfied 

for the same 8 hour period of the 70% threshold (due to speed > 40 mph) on the major and minor streets. Warrant 1 is 
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also met if both Condition A and B are satisfied for 8 hours of the 56% threshold (due to speed > 40 mph) on the major 

and minor streets. Based on the ATR data, Conditions A and B were not met individually, however the combined 

combination of A and B were met for 8 hours. Therefore for the purposes of this analysis, Warrant 1 Warrant 1 Warrant 1 Warrant 1 is satisfiedis satisfiedis satisfiedis satisfied. 

 

Warrant 2 – Four Hour Vehicular Volume 

 

Warrant 2 is met if four plotted points representing vehicles per hour on the major and minor street approaches fall 

above the appropriate curve on Figure 4C-2 (due to speed > 40 mph) of the MUTCD. For the purposes of this evaluation 

of the existing conditions, the 1 major lane and 1 minor lane curve was used for the Warrant 2 analysis. The collected 

traffic data for the peak hour columns were plotted on Figure 4C-2 and all the points fall above the four hour warrant 

curve. Therefore for the purposes of this analysis, Warrant 2 is satisfiedWarrant 2 is satisfiedWarrant 2 is satisfiedWarrant 2 is satisfied. 

 

Warrant 3 – Peak Hour Vehicular Volume 

 

Warrant 3 is intended for use at a location where traffic conditions are such that for a minimum of 1 hour of an average 

day, the minor street traffic suffers undue delay when entering or crossing the major street. The warrant is intended for 

cases where a facility will discharge a large number of vehicles over a short period of time. Warrant 3 is met if 1 point 

representing vehicles per hour on the major and minor street approaches fall above the appropriate curve on Figure $c-

3 of the MUTCD. For the intersection of Sharp Street and Harrison Avenue, it does display the characteristics that are 

associated with the peak hour warrant. Therefore for the purposes of this analysis, WarraWarraWarraWarrant 3 was not evaluated.nt 3 was not evaluated.nt 3 was not evaluated.nt 3 was not evaluated.    

    

Warrant 4 – Pedestrian Volume 

 

Warrant 4 is intended for use at a location where vehicular traffic on the major street is so heavy that pedestrians 

experience excessive delays in crossing the street. Pedestrian volumes were collected at the intersection of Sharp Street 

and Harrison Avenue during the December 6, 2016 manual traffic counts. There were a total of 11 pedestrians that 

occurred at this intersection which is well below the minimum threshold. Therefore, Warrant 4 is not satWarrant 4 is not satWarrant 4 is not satWarrant 4 is not satisfiedisfiedisfiedisfied. 

 

Warrant 5 – School Crossing 

 

Warrant 5 is intended for use at a location where school children crossing the major street is the principal reason for 

considering a traffic signal. There are no signed school crossings in the area or any pedestrian activity at the intersection. 

Therefore, Warrant 5 was not evaluatedWarrant 5 was not evaluatedWarrant 5 was not evaluatedWarrant 5 was not evaluated. 

 

Warrant 6 – Coordinated Signal System 

 

Warrant 6 is met if on a two-way street, adjacent traffic control signals do not provide the necessary degree of 

platooning and the proposed and adjacent traffic control signals will collectively provide a progressive operation. The 

Coordinated Signal System signal warrant should not be applied where the resultant spacing of traffic control signals 

would be less than 300 m (1,000 ft.). There are no signals along Sharp Street within 1,000 feet of one another to 

coordinate signals. Therefore, Warrant 6 was not evaluatedWarrant 6 was not evaluatedWarrant 6 was not evaluatedWarrant 6 was not evaluated. 

 

Warrant 7 – Crash Experience 

 

Warrant 7 is intended for application where the severity and frequency of crashes are the principal reason to consider 

installing a traffic signal. Five or more reportable crashes, of the type susceptible to correction by a traffic control signal, 

occurring in a 12-month period are required to meet the requirements of the warrant. Crash reports from 2013-2016 

were obtained for Sharp Street and Harrison Avenue. There were a total of 7 crashes that occurred at this intersection. 

Of the 7 crashes, 3 crashes occurred during 2013 and only one was a right angle crash. Therefore, Warrant 7 isWarrant 7 isWarrant 7 isWarrant 7 is    notnotnotnot    

satisfsatisfsatisfsatisfiediediedied.  
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Warrant 8 – Roadway Network 

 

Warrant 8 states that in certain situations, “Installing a traffic signal at some intersections might be justified to 

encourage concentration and organization of traffic flow on a roadway network.” Warrant 8 is met if one of the 

following criteria is satisfied: 

 

• The intersection has a total existing, or immediately projected entering volume of at least 1,000 vehicles per 

hour during the peak hour of a typical weekday and has 5-year projected traffic volumes based on an 

engineering study, that meet one or more of Warrant 1, 2, and 3 during an average weekday; or 

• The intersection has a total existing or immediately projected entering volume of at least 1,000 vehicles per 

hour for each of any 5 hours of a non-normal business day (Saturday or Sunday). 

 

Since the weekend volumes do not exceed 1,000 vehicles per hour for at least 5 hours, and Warrants 1, 2, and 3 are not 

satisfied; Warrant 8 is not satisfiedWarrant 8 is not satisfiedWarrant 8 is not satisfiedWarrant 8 is not satisfied. 

    

Improvement AnalysisImprovement AnalysisImprovement AnalysisImprovement Analysis    

 

The results of the 2016 improved condition Level of Service and queue analysis with the intersection signalized are 

summarized in TABLE TABLE TABLE TABLE 20202020. 

       

During both the AM and PM peak hours, the intersection of Sharp Street (CR 667) and Harrison Avenue operate at an 

overall LOS A. All movements operate at a LOS C or better with none of the 95th percentile exceeding the existing storage 

lengths. Table 20 below shows the LOS of the AM and PM peak hour at this intersection. 

 

TABLE TABLE TABLE TABLE 20202020    

LEVEL OF SERVICE SUMMARY WITH LEVEL OF SERVICE SUMMARY WITH LEVEL OF SERVICE SUMMARY WITH LEVEL OF SERVICE SUMMARY WITH SIGNALIZATIONSIGNALIZATIONSIGNALIZATIONSIGNALIZATION    

SHARP STREETSHARP STREETSHARP STREETSHARP STREET    (CR 667)(CR 667)(CR 667)(CR 667)    & HARRISON AVENUE& HARRISON AVENUE& HARRISON AVENUE& HARRISON AVENUE    

 

MOVEMENT 

2016 CONDITIONS W/ IMPROVEMENTS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

SHARP STREET NB  A 4.4 8.3 A 4.1 3.0 

SHARP STREET SB A 3.4 4.4 A 7.4 8.6 

HARRISON AVENUE EB C 24.7 0.6 C 23.8 0.0 

HARRISON AVENUE WB C 28.3 4.2 C 27.4 2.2 

OVERALL INTERSECTION A 7.1 - A 8.2 - 
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Roundabout EvaluationRoundabout EvaluationRoundabout EvaluationRoundabout Evaluation    

 

The intersection of Sharp Street (CR 667) and Harrison Avenue was evaluated for the feasibility of a roundabout. The 

implementation of a roundabout will require significant right-of-way acquisition utility and drainage relocation, roadway 

realignment due to the offset alignment of Harrison Avenue, and possibly require the taking of adjacent homes.  Comparing 

roundabouts to a multi--way stop control intersection, roundabouts have been shown to offer superior operational 

performance with little variance in safety performance. Considering the site related impacts, a roundabout is not considered 

an economically feasible improvement option at this time.  

    

Improvement OptionsImprovement OptionsImprovement OptionsImprovement Options    

 

Based on the intersection evaluation, Pennoni has identified the following improvement options for the County’s 

consideration: 

 

• Install a traffic signal at the intersection of Sharp Street (CR 667) and Harrison Avenue. 

 

The improvement options are illustrated in FIGURE FIGURE FIGURE FIGURE 11113333. The estimated cost of the improvements is approximately 

$200,000. The Conceptual Intersection Improvement Plan is included in APPENDIX FAPPENDIX FAPPENDIX FAPPENDIX F and the engineer’s estimate is 

included in APPENDIX GAPPENDIX GAPPENDIX GAPPENDIX G. 
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BBBBREWSTREWSTREWSTREWSTER ROAD (CR 672ER ROAD (CR 672ER ROAD (CR 672ER ROAD (CR 672) AND ) AND ) AND ) AND MAPLE AVENUEMAPLE AVENUEMAPLE AVENUEMAPLE AVENUE    
 

Existing Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway Facilities    

 

The intersection of Brewster Road and Maple Avenue is a four-leg intersection in the City of Vineland with stop control on 

Maple Avenue.  Each approach contains one left/thru/right lane and one receiving lane.   

 

            
 

 

 

            
 

 

 

The following roadways make up the intersection: 

 

• Brewster Road (CR 672)Brewster Road (CR 672)Brewster Road (CR 672)Brewster Road (CR 672) is a north-south oriented urban major collector. Within the study area, Brewster Road is 24’ 

wide and designated two-way with one travel lane in each direction. The posted speed limit on Brewster Road is 40 

mph and the 85th percentile speed is 51 mph. There is sidewalk on the east side of Brewster Road south of Maple 

Avenue. 

• Maple AvenueMaple AvenueMaple AvenueMaple Avenue is an east-west oriented urban local roadway.  Within the study area, Maple Avenue is 32’ wide and 

designated two-way with one travel lane in each direction. The posted speed limit on Maple Avenue is 40 mph.    

    

FIGUREFIGUREFIGUREFIGURE    11114 4 4 4 is    a 2015 aerial of the individual intersection from the New Jersey Office of Information Technology (NJOIT), 

Office of Geographic Information Systems (OGIS).  The existing traffic volumes and pedestrian volumes are shown on 

FIGUREFIGUREFIGUREFIGURE    15151515. 

    

     

Photo 17: Maple Avenue looking west from the 
intersection 

Photo 18: Maple Avenue looking east from the 
intersection 

Photo 19: Brewster Road looking south from the 
intersection 

Photo 20: Brewster Road looking north from the 
intersection 
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FIGURE 14

2015 AERIAL ORTHOGRAPHY

BREWSTER ROAD (CR 672) AND MAPLE AVENUE
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FIGURE 15

EXISTING WEEKDAY PEAK HOUR

TRAFFIC VOLUMES

BREWSTER ROAD (CR 672) AND MAPLE AVENUE
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Existing Levels of ServiceExisting Levels of ServiceExisting Levels of ServiceExisting Levels of Service    and Queue Analysisand Queue Analysisand Queue Analysisand Queue Analysis    

    

Under the existing conditions, all movements operate at LOS B or better, and none of the queues exceed the available 

storage. Results of the 2016 existing condition Level of Service and queue analysis are summarized in TABLE TABLE TABLE TABLE 22221111.   

    

    

    

    

TABLE TABLE TABLE TABLE 22221111    

EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY     

BREWSTER ROADBREWSTER ROADBREWSTER ROADBREWSTER ROAD    (CR 672)(CR 672)(CR 672)(CR 672)    & MAPLE AVENUE& MAPLE AVENUE& MAPLE AVENUE& MAPLE AVENUE    

 

MOVEMENT 

EXISTING 2016 CONDITIONS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

MAPLE AVENUE EB  B 13.5 0.7 C 16.8 1.0 

MAPLE AVENUE WB  B 13.7 0.3 C 15.5 0.3 

BREWSTER ROAD NB  A 0.9 0.1 A 1.2 0.1 

BREWSTER ROAD SB A 0.1 0.0 A 0.3 0.0 

OVERALL INTERSECTION A 3.0 - A 3.6 - 

    

Crash AnalysisCrash AnalysisCrash AnalysisCrash Analysis    

 

Between January 2013 and July 2016 there were 21 crashes at the intersection of Brewster Road and Maple Avenue 

including 13 (68%) right angle crashes, 4 (21%) crashes involving a fixed object, and 2(5%) same direction crashes.  Of the 

21 recorded crashes, there were 6 crashes in 2013, 4 crashes in 2014, 7 crashes in 2015, and 4 crashes in the first half of 

2016.  At the time of the data query the database did not include a right angle crash that included a fatality that 

occurred on June 3, 2016. Of the 22 crashes (including the June 3, 2016 Crash), 20(90%) of the crashes occurred in dry 

conditions, 1 (5%) occurred in icy conditions, and 1 (5%) occurred in wet conditions.  There was 1 fatality and 9 (41%) 

crashes that resulted in minor injuries, and 11 (50%) crashes that resulted in property damage only. 

 

A summary of the crashes provided in TABLE TABLE TABLE TABLE 22222222....    
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TABLE 2TABLE 2TABLE 2TABLE 22222    

CRASH SUMMARYCRASH SUMMARYCRASH SUMMARYCRASH SUMMARY    

BREWSTER ROADBREWSTER ROADBREWSTER ROADBREWSTER ROAD    (CR 672)(CR 672)(CR 672)(CR 672)    & MAPLE AVENUE& MAPLE AVENUE& MAPLE AVENUE& MAPLE AVENUE    

    

 
    

MultiMultiMultiMulti----way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD ––––    SectionSectionSectionSection    2B.07 2B.07 2B.07 2B.07 ––––    MultiMultiMultiMulti----way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)    

 

Condition A: Where traffic signal control is justified, the multi-way stop is an interim measure to quickly control traffic 

while arrangements are being made. 

 

Result: Not ApplicableResult: Not ApplicableResult: Not ApplicableResult: Not Applicable    

 

Condition B: Satisfied when 5 or more reported crash in a 12-month period that is susceptible to correction by a multi-

way stop installation. Of the 20 crashes over the last 3 years, 16 were considered susceptible to 

correction by a multi-way stop (right turn, left turn, and angle) and 5 were reported in 2015.  

 

Result: Result: Result: Result: Condition B is Condition B is Condition B is Condition B is satisfiedsatisfiedsatisfiedsatisfied. . . .     

    

        

Condition C:  In order to meet minimum volume criteria for a multi-way stop, vehicular volume entering the 

intersection from the major street approaches must average at least 300 vehicles per hour for any 8 

hours of an average day; and the combined vehicular, pedestrian, and bicycle volume entering the 

intersection from the minor street approaches must average at least 200 units per hour for the same 8 

hours, with an average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 

the highest hour.  Where the 85th percentile approach speed of the major street exceeds 40 mph, the 

minimum volume warrants are reduced by 30%. The posted speed on the major street Brewster Road 

(CR 672) is 40 mph and the measured 85th percentile speed is 51 mph thus meeting the requirement 

for reduced minimum volumes. A summary of the volume evaluation is shown in TABLE TABLE TABLE TABLE 22223333.... 

 

  

    

        

CRASH LOCATION CRASH DATE CRASH TYPE CROSS STREET NAME SEVERITY

672 1/23/2013 Fixed Object MAPLE AVE Property Damage

672 3/12/2013 Same Direction - Rear End MAPLE AVE Property Damage

MAPLE AVE 5/13/2013 Fixed Object CR 672 Injury

672 7/19/2013 Right Angle MAPLE AVE Injury

672 9/26/2013 Right Angle MAPLE AVE Injury

672 11/14/2013 Opposite Direction - Side Swipe MAPLE AVE Property Damage

672 3/8/2014 Right Angle MAPLE AVE Injury

MAPLE AVE 5/13/2014 Right Angle CR 672 Injury

672 8/9/2014 Same Direction - Rear End MAPLE AVE Property Damage

672 10/7/2014 Right Angle MAPLE AVE Property Damage

672 1/6/2015 Right Angle MAPLE AVE Injury

672 3/4/2015 Right Angle MAPLE AVE Property Damage

672 6/1/2015 Fixed Object MAPLE AVE Injury

672 6/4/2015 Right Angle MAPLE AVE Property Damage

672 11/16/2015 Animal MAPLE AVE Property Damage

672 11/30/2015 Right Angle MAPLE AVE Property Damage

672 12/21/2015 Right Angle MAPLE AVE Injury

672 3/9/2016 Right Angle MAPLE AVE Injury

672 4/14/2016 Right Angle MAPLE AVE Injury

672 6/25/2016 Right Angle MAPLE AVE Property Damage

672 7/15/2016 Fixed Object MAPLE AVE Property Damage
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TABLE TABLE TABLE TABLE 22223333    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

MINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTS    

BREWSTER ROAD (CR 672) &BREWSTER ROAD (CR 672) &BREWSTER ROAD (CR 672) &BREWSTER ROAD (CR 672) &    MAPLE AVENUEMAPLE AVENUEMAPLE AVENUEMAPLE AVENUE    

 

Count Date:  12/6/2016 

Qualifiers:    

40 mph speed exceeded criteria applicable:  Yes 

85th Percentile speed on Major Street above 40 mph:  Yes  

(Posted Speed Limit: 45 mph, 85th Percentile Speed: 51 mph) 

 

 Required Hourly 

Volume 

Average 8 Hour Volume 

Brewster Road (CR 672) 210* 455*  

Maple Avenue 140** 76** 

 

*Vehicular volume entering the intersection from the major street (total of both approaches) 

**The combined vehicular, pedestrian & bicycle volume entering the intersection from the minor street (total of 

both approaches) 

 

Result:  ConResult:  ConResult:  ConResult:  Condition C is not met for the minor streetdition C is not met for the minor streetdition C is not met for the minor streetdition C is not met for the minor street    approaches.approaches.approaches.approaches.    

 

Sight Distance:  A multi-way stop control can be installed at a two-way stop controlled intersection where a road user, 

after stopping, cannot see conflicting traffic and is not able to reasonably safely negotiate the 

intersection unless the conflicting cross street is required to stop. 

 

A sight distance evaluation was conducted at the study intersection in accordance with the guidelines 

contained in the NJDOT Roadway Design Manual. Table Table Table Table 22224444 details the findings of the evaluation.   

 

TABLE TABLE TABLE TABLE 22224444    

MULTIMULTIMULTIMULTI----WAY STWAY STWAY STWAY STOP EVALUATIONOP EVALUATIONOP EVALUATIONOP EVALUATION    

SIGHT DISTANCE SIGHT DISTANCE SIGHT DISTANCE SIGHT DISTANCE     

BREWSTER ROAD (CR 672) &BREWSTER ROAD (CR 672) &BREWSTER ROAD (CR 672) &BREWSTER ROAD (CR 672) &    MAPLE AVENUEMAPLE AVENUEMAPLE AVENUEMAPLE AVENUE    

 

Approach 

Speed 

Limit 

(mph) 

 

50* 

 Sight Distance (ft.) 

Minimum Actual 

P SU WB To Left To Right 

Maple Avenue eastbound 555’/480’ 700’/625’ 845’/775’ 545’ 567’ 

Maple Avenue westbound 555’/480’ 700’/625’ 845’/775’ 440’ 380’ 

P- Passenger Car 

SU – Single Unit Truck 

WB – Tractor-trailer 

##/## = Left-Turn/Right-Turn or Cross 

*85th % speed of 50 mph used to calculate minimum sight distance 

 

Result: As shown on Table 1Result: As shown on Table 1Result: As shown on Table 1Result: As shown on Table 18888, the minimum sight distance requirements are , the minimum sight distance requirements are , the minimum sight distance requirements are , the minimum sight distance requirements are notnotnotnot    metmetmetmet    for for for for the 85the 85the 85the 85thththth    

percentile speed percentile speed percentile speed percentile speed of of of of 50505050    mphmphmphmph....        
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Roadway EvaluationRoadway EvaluationRoadway EvaluationRoadway Evaluation    

 
The roadway surface is in good condition. 

 

Improvement AnalysisImprovement AnalysisImprovement AnalysisImprovement Analysis    

 

Modifying the intersection from a two-way stop to a four-way stop does result in some increase in delay along both legs 

of Brewster Road (CR 672). During the AM peak period, the overall intersection delay increase from 6.1 seconds of delay 

to 9.4 seconds of delay. However, the overall intersection delay decreases from 10.4 seconds of delay (LOS B) to 8.9 

seconds of delay (LOS A) during the PM peak period. 

 

Results of the 2016 Level of Service and queue analysis with a multiway stop are summarized in TABLE 2TABLE 2TABLE 2TABLE 25555.       

 

TABLE 2TABLE 2TABLE 2TABLE 25555    

LEVEL OF SLEVEL OF SLEVEL OF SLEVEL OF SERVICE SUMMARY WITH MULTIERVICE SUMMARY WITH MULTIERVICE SUMMARY WITH MULTIERVICE SUMMARY WITH MULTI----WAY STOP CONTROLWAY STOP CONTROLWAY STOP CONTROLWAY STOP CONTROL    

BREWSTER ROADBREWSTER ROADBREWSTER ROADBREWSTER ROAD    (CR 672)(CR 672)(CR 672)(CR 672)    & MAPLE AVENUE& MAPLE AVENUE& MAPLE AVENUE& MAPLE AVENUE    

 

MOVEMENT 

2015 CONDITIONS W/ IMPROVEMENTS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

MAPLE AVENUE EB  A 8.8 0.4 A 9.3 0.5 

MAPLE AVENUE WB  A 8.6 0.2 A 8.9 0.2 

BREWSTER ROAD NB  B 10.2 1.6 B 10.7 1.8 

BREWSTER ROAD SB B 10.5 1.9 B 11 2.1 

OVERALL INTERSECTION A 10.0 - A 8.9 - 

    

Roundabout EvaluationRoundabout EvaluationRoundabout EvaluationRoundabout Evaluation    

 

The intersection of Brewster Road (CR 672) and Maple Avenue was evaluated for the feasibility of a roundabout. The 

implementation of a roundabout will require significant right-of-way acquisition, utility relocation, and significantly impact the 

homes on all four corners of the intersection. Comparing roundabouts to a multi--way stop control intersection, roundabouts 

have been shown to offer superior operational performance with little variance in safety performance. The intersection will 

operate with LOS A during peak periods, with the warranted multi-way stop control.  Therefore, considering the site related 

impacts and the minimal operation and safety improvements offered by a roundabout over a multi-way stop, a roundabout is 

not considered an economically feasible improvement option at this time.  

    

Improvement OptionsImprovement OptionsImprovement OptionsImprovement Options    

 

Based on the intersection evaluation, Pennoni has identified the following improvement options for the County’s 

consideration: 

 

• Install a multi-way stop at Brewster Road (CR 672) and Maple Avenue (CR 670/744). The implementation of the 

multi-way stop will address the sight distance issues and thus reduce the amount of correctable crashes at the 

intersection while providing the additional effect of reducing the speed on Brewster Road (CR 672). This 

improvement can be implemented quickly and will include rumble strips and improved signage along all 

approaches.  
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• Trim vegetation within the right-of-way to improve sight distance. This will provide additional improvement to 

the sight distance along Brewster Road.  

• Evaluate the feasibility of reducing the curb radiuses on the northeast and southwest corners and moving the 

stop lines on Maple Avenue closer to Brewster Road. 

 

The improvement options are illustrated in FIGURE 1FIGURE 1FIGURE 1FIGURE 16666.  The estimated cost of these improvements is approximately 

$7,950. The Conceptual Intersection Improvement Plan is included in APPENDIX FAPPENDIX FAPPENDIX FAPPENDIX F and the engineer’s estimate is included 

in APPENDIX APPENDIX APPENDIX APPENDIX GGGG. 
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GARDEN ROAD (CR 674) AND EAST AVENUEGARDEN ROAD (CR 674) AND EAST AVENUEGARDEN ROAD (CR 674) AND EAST AVENUEGARDEN ROAD (CR 674) AND EAST AVENUE    
 

Existing Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway FacilitiesExisting Roadway Facilities    

    

The intersection of Garden Road (CR 674) and East Avenue is a four-legged intersection in the City of Vineland with stop 

control on East Avenue.  Each approach contains one left/thru/right lane and one receiving lane.   

  

                           
 

 

    

                           
 

 

 

  

The following roadways make up the intersection: 

 

• Garden Garden Garden Garden Road (Road (Road (Road (CR 674CR 674CR 674CR 674)))) is an east-west oriented urban local road.  Within the study area, Garden Road is 22’ wide and 

designated two-way with one travel lane in each direction. The speed limit is not posted on Garden Road. New 

Jersey law sets a top speed of 50 mph and the 85th percentile speed is 50 mph.  

• East AvenueEast AvenueEast AvenueEast Avenue is a north-south oriented urban local road.  The pavement surface and markings are in average 

condition.  Within the study area, East Avenue is 22’ wide and designated two-way with one travel lane in each 

direction. The posted speed limit on Garden Road is 45 mph.    

Photo 21:  East Avenue looking south from the 
intersection 

Photo 22: East Avenue looking north from the 
intersection 

Photo 23:  Garden Road looking west from the 
intersection 

Photo 24: Garden Road looking east from the 
intersection 
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FIGURE FIGURE FIGURE FIGURE 17171717    is    a 2015 aerial of the individual intersection from the New Jersey Office of Information Technology (NJOIT), 

Office of Geographic Information Systems (OGIS).  The existing traffic volumes and pedestrian volumes are shown on 

FIGURE FIGURE FIGURE FIGURE 18181818. 

    

Existing Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue AnalysisExisting Levels of Service and Queue Analysis    

    

Under the existing conditions, all movements operate at LOS B or better, and none of the queues exceed the available 

storage. Results of the 2015 existing condition Level of Service and queue analysis are summarized in TABLE 2TABLE 2TABLE 2TABLE 26666.   

    

TABLE TABLE TABLE TABLE 26262626    

EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY EXISTING LEVEL OF SERVICE SUMMARY     

GARDEN ROADGARDEN ROADGARDEN ROADGARDEN ROAD    (CR 674)(CR 674)(CR 674)(CR 674)    & EAST AVENUE& EAST AVENUE& EAST AVENUE& EAST AVENUE    

 

MOVEMENT 

EXISTING 2015 CONDITIONS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

GARDEN ROAD EB  A 1.4 0.1 A 1.0 0.0 

GARDEN ROAD WB A 0.2 0.0 A 0.0 0.0 

EAST AVENUE NB B 10.5 0.1 B 11.1 0.1 

EAST AVENUE SB B 10.6 0.2 B 10.8 0.3 

OVERALL INTERSECTION A 3.5 - A 2.9 - 

    

Crash AnalysisCrash AnalysisCrash AnalysisCrash Analysis    

 

Between 2013 and 2016, there were 5 crashes at the intersection of Garden Road and East Avenue. There were 2 

crashes in 2014, 1 crash in 2015, and 2 crashes in 2016. The types of crashes include 1 crash involving an animals (20%), 

3right angle crashes (60%) and 1 fixed object crash (30%). There were 4 crashes (80%) that resulted in injury and 1 crash 

(60%) resulting in property damage only. Of the 5 crashes, 3 (60%) occurred during daylight hours and 2(40%) of the 

crashes occurred during the night/dusk hours. 

 

A summary of the crashes provided in TABLE TABLE TABLE TABLE 27272727....    

    

TABLE 27TABLE 27TABLE 27TABLE 27    

CRASH SUMMARYCRASH SUMMARYCRASH SUMMARYCRASH SUMMARY    

GARDEN ROADGARDEN ROADGARDEN ROADGARDEN ROAD    (CR 674)(CR 674)(CR 674)(CR 674)    & EAST AVENUE& EAST AVENUE& EAST AVENUE& EAST AVENUE    

 

    
        

CRASH LOCATION CRASH DATE CRASH TYPE CROSS STREET NAME SEVERITY

N EAST AVE 2/1/2014 Fixed Object CR 674 Property Damage

674 9/4/2014 Animal EAST AVE Injury

674 5/26/2015 Right Angle N EAST AVE Injury

674 1/29/2016 Right Angle N EAST AVE Injury

674 4/5/2016 Right Angle N EAST AVE Injury

52



G
A

R
D

E
N

 R
O

A
D

 (C
R

 6
74)

E
A

S
T

 
A

V
E

N
U

E

FIGURE 17

2015 AERIAL ORTHOGRAPHY

GARDEN ROAD (CR 674) AND EAST AVENUE
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FIGURE 18

EXISTING WEEKDAY PEAK HOUR

TRAFFIC VOLUMES

GARDEN ROAD (CR 674) AND EAST AVENUE
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MultiMultiMultiMulti----way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD way Stop Warrant Analysis (MUTCD ––––    SectionSectionSectionSection    2B.07 2B.07 2B.07 2B.07 ––––    MultiMultiMultiMulti----way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)way Stop Evaluation)    

 

Condition A:  Where traffic signal control is justified, the multi-way stop is an interim measure to quickly control traffic 

while arrangements are being made. 

 

Result: Not ApplicableResult: Not ApplicableResult: Not ApplicableResult: Not Applicable    

 

Condition B:  5 or more reported crash in a 12-month period that is susceptible to correction by a multi-way stop 

installation. 

 

As stated above, there were 2 reported crashes in 2014, 1 reported crash in 2015, and 2 reported crashes in 2016.  

at the study intersection. Of the 5 reported crashes, only 3 were considered susceptible to correction by 

a multi-way stop (right turn, left turn, and angle).  

 

Result: Result: Result: Result: Condition B is not Condition B is not Condition B is not Condition B is not satisfiedsatisfiedsatisfiedsatisfied. 

    

Condition C:  In order to meet minimum volume criteria for a multi-way stop, vehicular volume entering the 

intersection from the major street approaches must average at least 300 vehicles per hour for any 8 

hours of an average day; and the combined vehicular, pedestrian, and bicycle volume entering the 

intersection from the minor street approaches must average at least 200 units per hour for the same 8 

hours, with an average delay to minor street vehicular traffic of at least 30 seconds per vehicle during 

the highest hour. Where the 85th percentile approach speed of the major street exceeds 40 mph, the 

minimum volume warrants are reduced by 30%. The posted speed on the major street Garden Road is 

25 mph, but the measured 85th percentile speed is 55 mph thus meeting the requirement for reduced 

minimum volumes.  A summary of the volume evaluation is shown in TABLE 28TABLE 28TABLE 28TABLE 28.... 

 

TABLE TABLE TABLE TABLE 28282828    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

MINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTSMINIMUM VOLUME REQUIREMENTS    

GARDEN ROAD (CR 674) &GARDEN ROAD (CR 674) &GARDEN ROAD (CR 674) &GARDEN ROAD (CR 674) &    EAST AVENUEEAST AVENUEEAST AVENUEEAST AVENUE    

    

Count Date:  12/6/2016 

Qualifiers:    

85th Percentile speed on Major Street above 40 mph:  Yes   

40 mph speed exceeded criteria applicable:  Yes 

(Posted Speed Limit EB: N/A, 85th Percentile Speed: 50 mph)  

 

 Required Hourly 

Volume 

Average 8 Hour Volume 

Garden Road (CR 674) 210* 172*  

East Avenue 140** 118** 

 

*Vehicular volume entering the intersection from the major street (total of both approaches) 

**The combined vehicular, pedestrian & bicycle volume entering the intersection from the minor street (total of 

both approaches) 

  

Result:  Condition C is not met for the mResult:  Condition C is not met for the mResult:  Condition C is not met for the mResult:  Condition C is not met for the major streetajor streetajor streetajor street    approaches.approaches.approaches.approaches.    
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Sight Distance:  A multi-way stop control can be installed at a two-way stop controlled intersection where a road user, 

after stopping, cannot see conflicting traffic and is not able to reasonably safely negotiate the 

intersection unless the conflicting cross street is required to stop. 

 

A sight distance evaluation was conducted at the study intersection in accordance with the guidelines 

contained in the NJDOT Roadway Design Manual. TablTablTablTable 23e 23e 23e 23 details the findings of the evaluation.   

 

TABLE TABLE TABLE TABLE 29292929    

MULTIMULTIMULTIMULTI----WAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATIONWAY STOP EVALUATION    

SIGHT DISTANCESIGHT DISTANCESIGHT DISTANCESIGHT DISTANCE    

GARDEN ROAD (CR 674) & EAST AVENUEGARDEN ROAD (CR 674) & EAST AVENUEGARDEN ROAD (CR 674) & EAST AVENUEGARDEN ROAD (CR 674) & EAST AVENUE        

 

Approach 

Speed 

Limit 

(mph) 

 

50* 

 Sight Distance (ft.) 

Minimum Actual 

P SU WB To Left To Right 

East Avenue northbound 555’/480’ 700’/625’ 845’/775’ 720’ 495’ 

East Avenue southbound 555’/480’ 700’/625’ 845’/775’ 220’ 650’ 

P- Passenger Car 

SU – Single Unit Truck 

WB – Tractor-trailer 

##/## = Left-Turn/Right-Turn or Cross 

*Speed Limit on Garden Road (CR 674) used to calculate minimum sight distance 

 

Result: As shown on Table 23, the minimum sight distance requirements are Result: As shown on Table 23, the minimum sight distance requirements are Result: As shown on Table 23, the minimum sight distance requirements are Result: As shown on Table 23, the minimum sight distance requirements are not not not not met met met met for 50 mphfor 50 mphfor 50 mphfor 50 mph    on the on the on the on the 

southbound approachsouthbound approachsouthbound approachsouthbound approach....        

 

Roadway EvaluationRoadway EvaluationRoadway EvaluationRoadway Evaluation    

 
The roadway surface at the intersection of Garden Road (CR 674) and East Avenue is in fair condition. Garden Road (CR 

674) is scheduled for resurfacing in the near future. 

  

    

Improvement AnalysisImprovement AnalysisImprovement AnalysisImprovement Analysis    

 

Changing the intersection from a two-way stop to a four-way stop does result in some increase in delay along both legs 

of Garden Road (CR 674). During the AM peak period, the overall intersection delay increase from 3.5 seconds of delay 

to 7.8 seconds of delay. During the PM peak period, the overall intersection delay increase from 2.9 seconds of delay to 

8.0 seconds of delay. The delays along Garden Road (CR 674) decrease slightly during both the AM and PM peak periods. 

 

Results of the 2016 improved condition Level of Service and queue analysis are summarized in TABLE 30TABLE 30TABLE 30TABLE 30.       
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TABLE TABLE TABLE TABLE 30303030    

LEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTSLEVEL OF SERVICE SUMMARY WITH IMPROVEMENTS    

GARDEN ROAD & EAST AVENUEGARDEN ROAD & EAST AVENUEGARDEN ROAD & EAST AVENUEGARDEN ROAD & EAST AVENUE    

 

MOVEMENT 

2015 CONDITIONS W/ PHASE 1 IMPROVEMENTS 

AM PEAK HOUR PM PEAK HOUR 

LOS 
DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 
LOS 

DELAY 

(SEC.) 

95% QUEUE 

(VEH.) 

GARDEN RD EB  A 8.0 0.6 A 8.0 0.5 

GARDEN RD WB A 7.6 0.3 A 8.1 0.7 

EAST AVE NB B 7.5 0.1 B 7.8 0.1 

EAST AVE SB B 7.8 0.2 B 7.9 0.3 

OVERALL INTERSECTION A 7.8 - A 8.0 - 

    

Roundabout EvaluationRoundabout EvaluationRoundabout EvaluationRoundabout Evaluation    

 

The intersection of Garden Road (CR 674) and East Avenue was evaluated for the feasibility of a roundabout. The 

implementation of a roundabout will require significant right-of-way acquisition, utility relocation, and significantly impact the 

homes on all four corners of the intersection. Comparing roundabouts to a multi--way stop control intersection, roundabouts 

have been shown to offer superior operational performance with little variance in safety performance. The intersection will 

operate with LOS A during peak periods, with the warranted multi-way stop control.  Therefore, considering the site related 

impacts and the minimal operation and safety improvements offered by a roundabout over a multi-way stop, a roundabout is 

not considered an economically feasible improvement option at this time.  

    

ImprovementImprovementImprovementImprovement    OptionsOptionsOptionsOptions    

    

Based on the intersection evaluation, Pennoni has identified the following improvement options for the County’s 

consideration: 

 

• Install a multi-way stop at of Garden Road (CR 674) and East Avenue The implementation of the multi-way stop 

will reduce the amount of correctable crashes at the intersection and provide the additional effect of reducing 

the speed on Garden Road (CR 674).  

• Trim vegetation in the southeast corner of the intersection. This will help to improve sight distance on the 

southern leg of East Avenue looking right.  

 

The improvement options are illustrated in FIGURE 1FIGURE 1FIGURE 1FIGURE 19999.  The estimated cost of the improvement options is approximately 

$7,950. The Conceptual Intersection Improvement Plan is included in APPENDIX APPENDIX APPENDIX APPENDIX FFFF and the engineer’s estimate is included 

in APPENDIX GAPPENDIX GAPPENDIX GAPPENDIX G. 
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CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS        
 

After analysis of the existing conditions at each of the intersection the following improvement options were developed for 

the County’s consideration: 

 

South Woodruff Road (CR 553) and Lebanon Road (CR 654)South Woodruff Road (CR 553) and Lebanon Road (CR 654)South Woodruff Road (CR 553) and Lebanon Road (CR 654)South Woodruff Road (CR 553) and Lebanon Road (CR 654)    

• Install a multi-way stop at South Woodruff Road (CR 553) and Lebanon Road (CR 654). (Approx. $1,350) 

• Refresh the rumble strips on Lebanon Road (Approx. $4,000) 

• Install rumble strips and advance signing on South Woodruff Road (Approx. $4,000) 

• Replace flashing yellow signal heads with flashing red signal heads on the South Woodruff Road (CR 553) 

approaches. (Approx. $1000) 

 

Hogbin Road (CR 625) and Fairton Road (Hogbin Road (CR 625) and Fairton Road (Hogbin Road (CR 625) and Fairton Road (Hogbin Road (CR 625) and Fairton Road (CR 698)CR 698)CR 698)CR 698)    

• Installing a multi-way stop at Hogbin Road (CR 625) and Fairton Road (CR 638) (Approx. $1,330). 

• Replace flashing yellow signal heads with flashing red signal heads on the Hogbin Road (CR 625) approaches. 

(Approx. $1000) 

• Install rumble strips and advanced signing on Hogbin Road (Approx. $4,000). 

 

Lebanon Road (CR 654) and Kenyon Avenue (CR 717)Lebanon Road (CR 654) and Kenyon Avenue (CR 717)Lebanon Road (CR 654) and Kenyon Avenue (CR 717)Lebanon Road (CR 654) and Kenyon Avenue (CR 717)    

• Install a multi-way stop at the intersection of Lebanon Road (CR 654) and Kenyon Avenue (CR 717) (Approx. 

$2,450). 

• Install rumble strips and advance signing on Kenyon Avenue (Approx. $4,000). 

 

Sharp Street (CR 667) and Harrison AvenueSharp Street (CR 667) and Harrison AvenueSharp Street (CR 667) and Harrison AvenueSharp Street (CR 667) and Harrison Avenue    

• Install a traffic signal at Sharp Street (CR 667) and Harrison Avenue. (Approx. $200,000) 

 

Brewster Road (CR 672) and Maple AvenueBrewster Road (CR 672) and Maple AvenueBrewster Road (CR 672) and Maple AvenueBrewster Road (CR 672) and Maple Avenue    

• Install a multi-way stop at Brewster Road (CR 672) and Maple Avenue. (Approx. $5,950) 

• Trim the vegetation within the right-of-way to improve sight distance. (Approx. $2,000) 

• Evaluate the feasibility of reducing the curb radiuses on the northeast and southwest corners and moving the 

stop lines on Maple Avenue closer to Brewster Road. 

 

Garden Road (CR 674) and East AvenueGarden Road (CR 674) and East AvenueGarden Road (CR 674) and East AvenueGarden Road (CR 674) and East Avenue    

• Install a multi-way stop at Garden Road (CR 674) and East Avenue. (Approx. $5,950) 

• Trim the vegetation within the right-of-way to improve sight distance. (Approx. $2,000) 

 

It is ultimately up to the County to weight the costs and benefits and determine whether to implement any or all of the 

identified improvement options.   
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 SIX INTERSECTION IMPROVEMENTS 

    

    
 

 

 

APPENDIX AAPPENDIX AAPPENDIX AAPPENDIX A    
 

TRAFFIC COUNT DATA  

  



 

Cumberland County, NJ
S Woodruff Rd/Lebanon Rd
Tuesday, December 6, 2016
Location: 39.443101, -
75.177606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: S Woodruff
Rd/Lebanon Rd
Site Code:
Start Date: 12/06/2016
Page No: 1

Turning Movement Data

Start Time

South Woodruff Road Lebanon Road South Woodruff Road Lebanon Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 3 20 0 0 0 23 0 15 3 0 0 18 1 33 0 0 0 34 0 13 2 0 0 15 90

7:15 AM 2 21 0 0 0 23 0 19 6 0 0 25 2 14 0 0 0 16 0 32 3 0 0 35 99

7:30 AM 4 27 1 0 0 32 0 31 3 0 0 34 6 20 0 0 0 26 0 26 2 0 0 28 120

7:45 AM 6 34 1 0 0 41 0 32 6 0 0 38 8 30 0 0 0 38 0 19 5 0 0 24 141

Hourly Total 15 102 2 0 0 119 0 97 18 0 0 115 17 97 0 0 0 114 0 90 12 0 0 102 450

8:00 AM 2 23 0 0 0 25 0 21 4 0 0 25 2 18 0 0 0 20 0 12 1 0 0 13 83

8:15 AM 7 34 1 0 0 42 0 19 5 0 0 24 4 13 0 0 0 17 0 22 0 0 0 22 105

8:30 AM 1 26 0 0 0 27 1 20 3 0 0 24 3 16 0 0 0 19 0 18 3 0 0 21 91

8:45 AM 5 17 0 0 1 22 1 23 2 0 0 26 5 14 0 0 0 19 1 18 7 0 0 26 93

Hourly Total 15 100 1 0 1 116 2 83 14 0 0 99 14 61 0 0 0 75 1 70 11 0 0 82 372

9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 9 21 3 0 0 33 1 17 2 0 0 20 5 36 2 0 0 43 1 25 5 0 0 31 127

4:15 PM 6 19 1 0 0 26 3 20 3 0 0 26 5 21 0 0 0 26 2 24 6 0 0 32 110

4:30 PM 10 20 1 0 1 31 0 19 2 0 0 21 5 19 1 0 0 25 1 40 5 0 0 46 123

4:45 PM 6 26 0 0 0 32 0 37 7 0 0 44 6 12 0 0 0 18 0 38 10 0 0 48 142

Hourly Total 31 86 5 0 1 122 4 93 14 0 0 111 21 88 3 0 0 112 4 127 26 0 0 157 502

5:00 PM 7 15 1 0 0 23 0 24 4 0 0 28 9 21 0 0 0 30 1 21 9 0 0 31 112

5:15 PM 6 20 2 0 0 28 0 26 6 0 0 32 4 21 1 0 0 26 0 18 6 0 0 24 110

5:30 PM 9 10 1 0 0 20 1 23 6 0 0 30 3 15 0 0 0 18 1 22 5 0 0 28 96

5:45 PM 3 16 0 0 0 19 0 42 7 0 0 49 2 18 1 0 0 21 1 11 2 0 0 14 103

Hourly Total 25 61 4 0 0 90 1 115 23 0 0 139 18 75 2 0 0 95 3 72 22 0 0 97 421

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 86 349 12 0 2 447 7 388 69 0 0 464 70 321 5 0 0 396 8 359 71 0 0 438 1745

Approach % 19.2 78.1 2.7 0.0 - - 1.5 83.6 14.9 0.0 - - 17.7 81.1 1.3 0.0 - - 1.8 82.0 16.2 0.0 - - -

Total % 4.9 20.0 0.7 0.0 - 25.6 0.4 22.2 4.0 0.0 - 26.6 4.0 18.4 0.3 0.0 - 22.7 0.5 20.6 4.1 0.0 - 25.1 -

Lights 83 320 12 0 - 415 7 386 66 0 - 459 68 279 5 0 - 352 7 355 67 0 - 429 1655

% Lights 96.5 91.7 100.0 - - 92.8 100.0 99.5 95.7 - - 98.9 97.1 86.9 100.0 - - 88.9 87.5 98.9 94.4 - - 97.9 94.8

Buses 2 9 0 0 - 11 0 1 0 0 - 1 1 13 0 0 - 14 0 2 2 0 - 4 30

% Buses 2.3 2.6 0.0 - - 2.5 0.0 0.3 0.0 - - 0.2 1.4 4.0 0.0 - - 3.5 0.0 0.6 2.8 - - 0.9 1.7

Single-Unit
Trucks 1 15 0 0 - 16 0 0 3 0 - 3 1 21 0 0 - 22 1 2 2 0 - 5 46

% Single-
Unit Trucks 1.2 4.3 0.0 - - 3.6 0.0 0.0 4.3 - - 0.6 1.4 6.5 0.0 - - 5.6 12.5 0.6 2.8 - - 1.1 2.6

Articulated
Trucks 0 5 0 0 - 5 0 1 0 0 - 1 0 8 0 0 - 8 0 0 0 0 - 0 14

%
Articulated

Trucks
0.0 1.4 0.0 - - 1.1 0.0 0.3 0.0 - - 0.2 0.0 2.5 0.0 - - 2.0 0.0 0.0 0.0 - - 0.0 0.8

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - 0.0 - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 2 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - 100.0 - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
S Woodruff Rd/Lebanon Rd
Tuesday, December 6, 2016
Location: 39.443101, -
75.177606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: S Woodruff
Rd/Lebanon Rd
Site Code:
Start Date: 12/06/2016
Page No: 2

12/06/2016 7:00 AM
Ending At
12/06/2016 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

South Woodruff Road [SB]

Out In Total

353 415 768

15 11 26

23 16 39

8 5 13

0 0 0

399 447 846

83 320 12 0 0

2 9 0 0 0

1 15 0 0 0

0 5 0 0 0

0 0 0 0 2

86 349 12 0 2
R T L U P

441 0 0 3 3 435

O
ut

464 0 1 3 1 459

In

905 0 1 6 4 894

Total

Lebanon R
oad [W

B
]

R 7 0 0 0 0 7

T 388 0 1 0 1 386

L 69 0 0 3 0 66

U 0 0 0 0 0 0

P 0 0 0 0 0 0

393 352 745

9 14 23

19 22 41

5 8 13

0 0 0

426 396 822
Out In Total

South Woodruff Road [NB]

U L T R P

0 5 279 68 0

0 0 13 1 0

0 0 21 1 0

0 0 8 0 0

0 0 0 0 0

0 5 321 70 0

Le
ba

no
n 

R
oa

d 
[E

B
]

To
ta

l

90
3 7 6 1 0 91
7

In 42
9 4 5 0 0 43
8
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Cumberland County, NJ
S Woodruff Rd/Lebanon Rd
Tuesday, December 6, 2016
Location: 39.443101, -
75.177606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: S Woodruff
Rd/Lebanon Rd
Site Code:
Start Date: 12/06/2016
Page No: 3

Turning Movement Peak Hour Data (7:00 AM)

Start Time

South Woodruff Road Lebanon Road South Woodruff Road Lebanon Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 3 20 0 0 0 23 0 15 3 0 0 18 1 33 0 0 0 34 0 13 2 0 0 15 90

7:15 AM 2 21 0 0 0 23 0 19 6 0 0 25 2 14 0 0 0 16 0 32 3 0 0 35 99

7:30 AM 4 27 1 0 0 32 0 31 3 0 0 34 6 20 0 0 0 26 0 26 2 0 0 28 120

7:45 AM 6 34 1 0 0 41 0 32 6 0 0 38 8 30 0 0 0 38 0 19 5 0 0 24 141

Total 15 102 2 0 0 119 0 97 18 0 0 115 17 97 0 0 0 114 0 90 12 0 0 102 450

Approach % 12.6 85.7 1.7 0.0 - - 0.0 84.3 15.7 0.0 - - 14.9 85.1 0.0 0.0 - - 0.0 88.2 11.8 0.0 - - -

Total % 3.3 22.7 0.4 0.0 - 26.4 0.0 21.6 4.0 0.0 - 25.6 3.8 21.6 0.0 0.0 - 25.3 0.0 20.0 2.7 0.0 - 22.7 -

PHF 0.625 0.750 0.500 0.000 - 0.726 0.000 0.758 0.750 0.000 - 0.757 0.531 0.735 0.000 0.000 - 0.750 0.000 0.703 0.600 0.000 - 0.729 0.798

Lights 14 93 2 0 - 109 0 95 17 0 - 112 17 83 0 0 - 100 0 88 10 0 - 98 419

% Lights 93.3 91.2 100.0 - - 91.6 - 97.9 94.4 - - 97.4 100.0 85.6 - - - 87.7 - 97.8 83.3 - - 96.1 93.1

Buses 1 4 0 0 - 5 0 1 0 0 - 1 0 5 0 0 - 5 0 1 1 0 - 2 13

% Buses 6.7 3.9 0.0 - - 4.2 - 1.0 0.0 - - 0.9 0.0 5.2 - - - 4.4 - 1.1 8.3 - - 2.0 2.9

Single-Unit
Trucks 0 5 0 0 - 5 0 0 1 0 - 1 0 9 0 0 - 9 0 1 1 0 - 2 17

% Single-
Unit Trucks 0.0 4.9 0.0 - - 4.2 - 0.0 5.6 - - 0.9 0.0 9.3 - - - 7.9 - 1.1 8.3 - - 2.0 3.8

Articulated
Trucks 0 0 0 0 - 0 0 1 0 0 - 1 0 0 0 0 - 0 0 0 0 0 - 0 1

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 - 1.0 0.0 - - 0.9 0.0 0.0 - - - 0.0 - 0.0 0.0 - - 0.0 0.2

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
S Woodruff Rd/Lebanon Rd
Tuesday, December 6, 2016
Location: 39.443101, -
75.177606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: S Woodruff
Rd/Lebanon Rd
Site Code:
Start Date: 12/06/2016
Page No: 4

Peak Hour Data

12/06/2016 7:00 AM
Ending At
12/06/2016 8:00 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

South Woodruff Road [SB]

Out In Total

93 109 202

6 5 11

10 5 15

0 0 0

0 0 0

109 119 228

14 93 2 0 0

1 4 0 0 0

0 5 0 0 0

0 0 0 0 0

0 0 0 0 0

15 102 2 0 0
R T L U P

109 0 0 1 1 107

O
ut

115 0 1 1 1 112

In

224 0 1 2 2 219

Total

Lebanon R
oad [W

B
]

R 0 0 0 0 0 0

T 97 0 1 0 1 95

L 18 0 0 1 0 17

U 0 0 0 0 0 0

P 0 0 0 0 0 0

110 100 210

4 5 9

6 9 15

0 0 0

0 0 0

120 114 234
Out In Total

South Woodruff Road [NB]

U L T R P

0 0 83 17 0

0 0 5 0 0

0 0 9 0 0

0 0 0 0 0

0 0 0 0 0

0 0 97 17 0

Le
ba

no
n 

R
oa

d 
[E

B
]

To
ta

l

20
7 4 2 1 0 21
4

In 98 2 2 0 0 10
2

O
ut

10
9 2 0 1 0 11
2

0 0 0 0 0 0 U

10 1 1 0 0 12 L

88 1 1 0 0 90 T

0 0 0 0 0 0 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:00 AM)



 

Cumberland County, NJ
S Woodruff Rd/Lebanon Rd
Tuesday, December 6, 2016
Location: 39.443101, -
75.177606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: S Woodruff
Rd/Lebanon Rd
Site Code:
Start Date: 12/06/2016
Page No: 5

Turning Movement Peak Hour Data (4:00 PM)

Start Time

South Woodruff Road Lebanon Road South Woodruff Road Lebanon Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

4:00 PM 9 21 3 0 0 33 1 17 2 0 0 20 5 36 2 0 0 43 1 25 5 0 0 31 127

4:15 PM 6 19 1 0 0 26 3 20 3 0 0 26 5 21 0 0 0 26 2 24 6 0 0 32 110

4:30 PM 10 20 1 0 1 31 0 19 2 0 0 21 5 19 1 0 0 25 1 40 5 0 0 46 123

4:45 PM 6 26 0 0 0 32 0 37 7 0 0 44 6 12 0 0 0 18 0 38 10 0 0 48 142

Total 31 86 5 0 1 122 4 93 14 0 0 111 21 88 3 0 0 112 4 127 26 0 0 157 502

Approach % 25.4 70.5 4.1 0.0 - - 3.6 83.8 12.6 0.0 - - 18.8 78.6 2.7 0.0 - - 2.5 80.9 16.6 0.0 - - -

Total % 6.2 17.1 1.0 0.0 - 24.3 0.8 18.5 2.8 0.0 - 22.1 4.2 17.5 0.6 0.0 - 22.3 0.8 25.3 5.2 0.0 - 31.3 -

PHF 0.775 0.827 0.417 0.000 - 0.924 0.333 0.628 0.500 0.000 - 0.631 0.875 0.611 0.375 0.000 - 0.651 0.500 0.794 0.650 0.000 - 0.818 0.884

Lights 30 84 5 0 - 119 4 93 13 0 - 110 19 81 3 0 - 103 4 126 24 0 - 154 486

% Lights 96.8 97.7 100.0 - - 97.5 100.0 100.0 92.9 - - 99.1 90.5 92.0 100.0 - - 92.0 100.0 99.2 92.3 - - 98.1 96.8

Buses 1 0 0 0 - 1 0 0 0 0 - 0 1 2 0 0 - 3 0 1 1 0 - 2 6

% Buses 3.2 0.0 0.0 - - 0.8 0.0 0.0 0.0 - - 0.0 4.8 2.3 0.0 - - 2.7 0.0 0.8 3.8 - - 1.3 1.2

Single-Unit
Trucks 0 0 0 0 - 0 0 0 1 0 - 1 1 3 0 0 - 4 0 0 1 0 - 1 6

% Single-
Unit Trucks 0.0 0.0 0.0 - - 0.0 0.0 0.0 7.1 - - 0.9 4.8 3.4 0.0 - - 3.6 0.0 0.0 3.8 - - 0.6 1.2

Articulated
Trucks 0 2 0 0 - 2 0 0 0 0 - 0 0 2 0 0 - 2 0 0 0 0 - 0 4

%
Articulated

Trucks
0.0 2.3 0.0 - - 1.6 0.0 0.0 0.0 - - 0.0 0.0 2.3 0.0 - - 1.8 0.0 0.0 0.0 - - 0.0 0.8

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - 0.0 - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 1 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - 100.0 - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
S Woodruff Rd/Lebanon Rd
Tuesday, December 6, 2016
Location: 39.443101, -
75.177606

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: S Woodruff
Rd/Lebanon Rd
Site Code:
Start Date: 12/06/2016
Page No: 6

Peak Hour Data

12/06/2016 4:00 PM
Ending At
12/06/2016 5:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

South Woodruff Road [SB]

Out In Total

109 119 228

3 1 4

4 0 4

2 2 4

0 0 0

118 122 240

30 84 5 0 0

1 0 0 0 0

0 0 0 0 0

0 2 0 0 0

0 0 0 0 1

31 86 5 0 1
R T L U P

153 0 0 1 2 150

O
ut

111 0 0 1 0 110

In

264 0 0 2 2 260

Total

Lebanon R
oad [W

B
]

R 4 0 0 0 0 4

T 93 0 0 0 0 93

L 14 0 0 1 0 13

U 0 0 0 0 0 0

P 0 0 0 0 0 0

101 103 204

0 3 3

1 4 5

2 2 4

0 0 0

104 112 216
Out In Total

South Woodruff Road [NB]

U L T R P

0 3 81 19 0

0 0 2 1 0

0 0 3 1 0

0 0 2 0 0

0 0 0 0 0

0 3 88 21 0

Le
ba

no
n 

R
oa

d 
[E

B
]

To
ta

l

28
0 3 1 0 0 28
4

In 15
4 2 1 0 0 15
7

O
ut

12
6 1 0 0 0 12
7

0 0 0 0 0 0 U

24 1 1 0 0 26 L

12
6 1 0 0 0 12
7 T

4 0 0 0 0 4 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (4:00 PM)



 

Cumberland County, NJ
Hogbin Rd/Fairton Rd
Tuesday, December 6, 2016
Location: 39.39425, -75.100964

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Hogbin Rd/Fairton
Rd
Site Code:
Start Date: 12/06/2016
Page No: 1

Turning Movement Data

Start Time

Hogbin Road Fairton Road Hogbin Road Fairton Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 3 13 0 0 0 16 1 13 3 0 0 17 3 23 0 0 0 26 0 14 1 0 0 15 74

7:15 AM 13 14 1 0 0 28 1 13 5 0 0 19 4 21 0 0 0 25 0 9 1 0 0 10 82

7:30 AM 8 8 1 0 0 17 2 15 4 0 0 21 1 44 1 0 0 46 0 13 2 0 0 15 99

7:45 AM 3 9 3 0 0 15 1 12 5 0 0 18 9 29 0 0 0 38 1 7 1 0 0 9 80

Hourly Total 27 44 5 0 0 76 5 53 17 0 0 75 17 117 1 0 0 135 1 43 5 0 0 49 335

8:00 AM 3 6 2 0 0 11 0 13 5 0 0 18 5 26 0 0 0 31 0 14 6 0 0 20 80

8:15 AM 1 8 0 0 0 9 3 8 1 0 0 12 4 25 1 0 0 30 0 10 2 0 0 12 63

8:30 AM 2 13 1 0 0 16 2 7 3 0 0 12 8 17 0 0 0 25 0 5 2 0 0 7 60

8:45 AM 1 9 3 0 0 13 1 7 2 0 0 10 9 19 0 0 1 28 0 9 3 0 0 12 63

Hourly Total 7 36 6 0 0 49 6 35 11 0 0 52 26 87 1 0 1 114 0 38 13 0 0 51 266

9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 2 11 4 0 0 17 6 14 6 0 0 26 7 17 0 0 0 24 1 18 12 0 0 31 98

4:15 PM 2 21 2 0 0 25 4 15 9 0 0 28 5 15 0 0 0 20 0 21 8 0 0 29 102

4:30 PM 4 33 2 0 0 39 3 12 10 0 0 25 5 12 0 0 0 17 2 14 5 0 0 21 102

4:45 PM 4 19 2 0 0 25 3 11 5 0 0 19 3 16 0 0 0 19 0 14 1 0 0 15 78

Hourly Total 12 84 10 0 0 106 16 52 30 0 0 98 20 60 0 0 0 80 3 67 26 0 0 96 380

5:00 PM 5 23 0 0 0 28 0 10 6 0 0 16 3 12 1 0 0 16 0 12 3 0 0 15 75

5:15 PM 3 24 3 0 0 30 1 15 8 0 0 24 3 9 0 0 0 12 0 13 1 0 0 14 80

5:30 PM 3 22 3 0 0 28 2 11 14 0 0 27 7 14 0 0 0 21 0 13 3 0 0 16 92

5:45 PM 3 17 1 0 0 21 0 6 7 0 0 13 3 10 0 0 0 13 0 5 0 0 0 5 52

Hourly Total 14 86 7 0 0 107 3 42 35 0 0 80 16 45 1 0 0 62 0 43 7 0 0 50 299

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1

Grand Total 60 250 28 0 0 338 30 182 93 0 0 305 79 309 3 0 1 391 4 191 52 0 0 247 1281

Approach % 17.8 74.0 8.3 0.0 - - 9.8 59.7 30.5 0.0 - - 20.2 79.0 0.8 0.0 - - 1.6 77.3 21.1 0.0 - - -

Total % 4.7 19.5 2.2 0.0 - 26.4 2.3 14.2 7.3 0.0 - 23.8 6.2 24.1 0.2 0.0 - 30.5 0.3 14.9 4.1 0.0 - 19.3 -

Lights 58 229 22 0 - 309 28 179 89 0 - 296 78 285 1 0 - 364 3 186 52 0 - 241 1210

% Lights 96.7 91.6 78.6 - - 91.4 93.3 98.4 95.7 - - 97.0 98.7 92.2 33.3 - - 93.1 75.0 97.4 100.0 - - 97.6 94.5

Buses 1 3 4 0 - 8 1 3 3 0 - 7 1 4 1 0 - 6 0 3 0 0 - 3 24

% Buses 1.7 1.2 14.3 - - 2.4 3.3 1.6 3.2 - - 2.3 1.3 1.3 33.3 - - 1.5 0.0 1.6 0.0 - - 1.2 1.9

Single-Unit
Trucks 0 17 1 0 - 18 1 0 1 0 - 2 0 20 1 0 - 21 1 2 0 0 - 3 44

% Single-
Unit Trucks 0.0 6.8 3.6 - - 5.3 3.3 0.0 1.1 - - 0.7 0.0 6.5 33.3 - - 5.4 25.0 1.0 0.0 - - 1.2 3.4

Articulated
Trucks 1 1 1 0 - 3 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 3

%
Articulated

Trucks
1.7 0.4 3.6 - - 0.9 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.2

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 1 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - 100.0 - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - 0.0 - - - - - - - -



 

Cumberland County, NJ
Hogbin Rd/Fairton Rd
Tuesday, December 6, 2016
Location: 39.39425, -75.100964

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Hogbin Rd/Fairton
Rd
Site Code:
Start Date: 12/06/2016
Page No: 2

12/06/2016 7:00 AM
Ending At
12/06/2016 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Hogbin Road [SB]

Out In Total

365 309 674

5 8 13

21 18 39

0 3 3

0 0 0

391 338 729

58 229 22 0 0

1 3 4 0 0

0 17 1 0 0

1 1 1 0 0

0 0 0 0 0

60 250 28 0 0
R T L U P

298 0 1 3 8 286

O
ut

305 0 0 2 7 296

In

603 0 1 5 15

582

Total

Fairton R
oad [W

B
]

R 30 0 0 1 1 28

T 182 0 0 0 3 179

L 93 0 0 1 3 89

U 0 0 0 0 0 0

P 0 0 0 0 0 0

321 364 685

6 6 12

19 21 40

1 0 1

0 0 0

347 391 738
Out In Total

Hogbin Road [NB]

U L T R P

0 1 285 78 0

0 1 4 1 0

0 1 20 0 0

0 0 0 0 0

0 0 0 0 1

0 3 309 79 1

Fa
irt

on
 R

oa
d 
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B

] To
ta

l

47
9 8 4 1 0 49
2

In 24
1 3 3 0 0 24
7

O
ut

23
8 5 1 1 0 24
5

0 0 0 0 0 0 U

52 0 0 0 0 52 L

18
6 3 2 0 0 19
1 T

3 0 1 0 0 4 R

0 0 0 0 0 0 P

Turning Movement Data Plot



 

Cumberland County, NJ
Hogbin Rd/Fairton Rd
Tuesday, December 6, 2016
Location: 39.39425, -75.100964

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Hogbin Rd/Fairton
Rd
Site Code:
Start Date: 12/06/2016
Page No: 3

Turning Movement Peak Hour Data (7:15 AM)

Start Time

Hogbin Road Fairton Road Hogbin Road Fairton Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:15 AM 13 14 1 0 0 28 1 13 5 0 0 19 4 21 0 0 0 25 0 9 1 0 0 10 82

7:30 AM 8 8 1 0 0 17 2 15 4 0 0 21 1 44 1 0 0 46 0 13 2 0 0 15 99

7:45 AM 3 9 3 0 0 15 1 12 5 0 0 18 9 29 0 0 0 38 1 7 1 0 0 9 80

8:00 AM 3 6 2 0 0 11 0 13 5 0 0 18 5 26 0 0 0 31 0 14 6 0 0 20 80

Total 27 37 7 0 0 71 4 53 19 0 0 76 19 120 1 0 0 140 1 43 10 0 0 54 341

Approach % 38.0 52.1 9.9 0.0 - - 5.3 69.7 25.0 0.0 - - 13.6 85.7 0.7 0.0 - - 1.9 79.6 18.5 0.0 - - -

Total % 7.9 10.9 2.1 0.0 - 20.8 1.2 15.5 5.6 0.0 - 22.3 5.6 35.2 0.3 0.0 - 41.1 0.3 12.6 2.9 0.0 - 15.8 -

PHF 0.519 0.661 0.583 0.000 - 0.634 0.500 0.883 0.950 0.000 - 0.905 0.528 0.682 0.250 0.000 - 0.761 0.250 0.768 0.417 0.000 - 0.675 0.861

Lights 26 29 5 0 - 60 3 52 18 0 - 73 18 114 1 0 - 133 1 42 10 0 - 53 319

% Lights 96.3 78.4 71.4 - - 84.5 75.0 98.1 94.7 - - 96.1 94.7 95.0 100.0 - - 95.0 100.0 97.7 100.0 - - 98.1 93.5

Buses 1 1 2 0 - 4 0 1 1 0 - 2 1 0 0 0 - 1 0 0 0 0 - 0 7

% Buses 3.7 2.7 28.6 - - 5.6 0.0 1.9 5.3 - - 2.6 5.3 0.0 0.0 - - 0.7 0.0 0.0 0.0 - - 0.0 2.1

Single-Unit
Trucks 0 7 0 0 - 7 1 0 0 0 - 1 0 6 0 0 - 6 0 1 0 0 - 1 15

% Single-
Unit Trucks 0.0 18.9 0.0 - - 9.9 25.0 0.0 0.0 - - 1.3 0.0 5.0 0.0 - - 4.3 0.0 2.3 0.0 - - 1.9 4.4

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
Hogbin Rd/Fairton Rd
Tuesday, December 6, 2016
Location: 39.39425, -75.100964

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Hogbin Rd/Fairton
Rd
Site Code:
Start Date: 12/06/2016
Page No: 4

Peak Hour Data

12/06/2016 7:15 AM
Ending At
12/06/2016 8:15 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Hogbin Road [SB]

Out In Total

127 60 187

0 4 4

7 7 14

0 0 0

0 0 0

134 71 205

26 29 5 0 0

1 1 2 0 0

0 7 0 0 0

0 0 0 0 0

0 0 0 0 0

27 37 7 0 0
R T L U P

69 0 0 1 3 65

O
ut

76 0 0 1 2 73 In

145 0 0 2 5 138

Total

Fairton R
oad [W

B
]

R 4 0 0 1 0 3

T 53 0 0 0 1 52

L 19 0 0 0 1 18

U 0 0 0 0 0 0

P 0 0 0 0 0 0

48 133 181

2 1 3

7 6 13

0 0 0

0 0 0

57 140 197
Out In Total

Hogbin Road [NB]

U L T R P

0 1 114 18 0

0 0 0 1 0

0 0 6 0 0

0 0 0 0 0

0 0 0 0 0

0 1 120 19 0

Fa
irt

on
 R

oa
d 

[E
B

] To
ta

l

13
2 2 1 0 0 13
5

In 53 0 1 0 0 54

O
ut 79 2 0 0 0 81

0 0 0 0 0 0 U

10 0 0 0 0 10 L

42 0 1 0 0 43 T

1 0 0 0 0 1 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:15 AM)



 

Cumberland County, NJ
Hogbin Rd/Fairton Rd
Tuesday, December 6, 2016
Location: 39.39425, -75.100964

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Hogbin Rd/Fairton
Rd
Site Code:
Start Date: 12/06/2016
Page No: 5

Turning Movement Peak Hour Data (4:00 PM)

Start Time

Hogbin Road Fairton Road Hogbin Road Fairton Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

4:00 PM 2 11 4 0 0 17 6 14 6 0 0 26 7 17 0 0 0 24 1 18 12 0 0 31 98

4:15 PM 2 21 2 0 0 25 4 15 9 0 0 28 5 15 0 0 0 20 0 21 8 0 0 29 102

4:30 PM 4 33 2 0 0 39 3 12 10 0 0 25 5 12 0 0 0 17 2 14 5 0 0 21 102

4:45 PM 4 19 2 0 0 25 3 11 5 0 0 19 3 16 0 0 0 19 0 14 1 0 0 15 78

Total 12 84 10 0 0 106 16 52 30 0 0 98 20 60 0 0 0 80 3 67 26 0 0 96 380

Approach % 11.3 79.2 9.4 0.0 - - 16.3 53.1 30.6 0.0 - - 25.0 75.0 0.0 0.0 - - 3.1 69.8 27.1 0.0 - - -

Total % 3.2 22.1 2.6 0.0 - 27.9 4.2 13.7 7.9 0.0 - 25.8 5.3 15.8 0.0 0.0 - 21.1 0.8 17.6 6.8 0.0 - 25.3 -

PHF 0.750 0.636 0.625 0.000 - 0.679 0.667 0.867 0.750 0.000 - 0.875 0.714 0.882 0.000 0.000 - 0.833 0.375 0.798 0.542 0.000 - 0.774 0.931

Lights 12 81 8 0 - 101 16 51 30 0 - 97 20 56 0 0 - 76 2 67 26 0 - 95 369

% Lights 100.0 96.4 80.0 - - 95.3 100.0 98.1 100.0 - - 99.0 100.0 93.3 - - - 95.0 66.7 100.0 100.0 - - 99.0 97.1

Buses 0 1 1 0 - 2 0 1 0 0 - 1 0 3 0 0 - 3 0 0 0 0 - 0 6

% Buses 0.0 1.2 10.0 - - 1.9 0.0 1.9 0.0 - - 1.0 0.0 5.0 - - - 3.8 0.0 0.0 0.0 - - 0.0 1.6

Single-Unit
Trucks 0 2 1 0 - 3 0 0 0 0 - 0 0 1 0 0 - 1 1 0 0 0 - 1 5

% Single-
Unit Trucks 0.0 2.4 10.0 - - 2.8 0.0 0.0 0.0 - - 0.0 0.0 1.7 - - - 1.3 33.3 0.0 0.0 - - 1.0 1.3

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 - - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
Hogbin Rd/Fairton Rd
Tuesday, December 6, 2016
Location: 39.39425, -75.100964

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Hogbin Rd/Fairton
Rd
Site Code:
Start Date: 12/06/2016
Page No: 6

Peak Hour Data

12/06/2016 4:00 PM
Ending At
12/06/2016 5:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Hogbin Road [SB]

Out In Total

98 101 199

3 2 5

1 3 4

0 0 0

0 0 0

102 106 208

12 81 8 0 0

0 1 1 0 0

0 2 1 0 0

0 0 0 0 0

0 0 0 0 0

12 84 10 0 0
R T L U P

97 0 0 1 1 95

O
ut

98 0 0 0 1 97 In

195 0 0 1 2 192

Total

Fairton R
oad [W

B
]

R 16 0 0 0 0 16

T 52 0 0 0 1 51

L 30 0 0 0 0 30

U 0 0 0 0 0 0

P 0 0 0 0 0 0

113 76 189

1 3 4

3 1 4

0 0 0

0 0 0

117 80 197
Out In Total

Hogbin Road [NB]

U L T R P

0 0 56 20 0

0 0 3 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 60 20 0

Fa
irt

on
 R

oa
d 

[E
B

] To
ta

l

15
8 1 1 0 0 16
0

In 95 0 1 0 0 96

O
ut 63 1 0 0 0 64

0 0 0 0 0 0 U

26 0 0 0 0 26 L

67 0 0 0 0 67 T

2 0 1 0 0 3 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (4:00 PM)



 

Cumberland County, NJ
Lebanon Rd/Kenyon Ave
Tuesday, December 6, 2016
Location: 39.458559, -
75.112993

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Lebanon
Rd/Kenyon Ave
Site Code:
Start Date: 12/06/2016
Page No: 1

Turning Movement Data

Start Time

Kenyon Avenue Lebanon Road Kenyon Avenue Lebanon Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 0 9 6 0 0 15 3 19 0 0 0 22 0 7 2 0 0 9 2 20 0 0 0 22 68

7:15 AM 0 2 3 0 0 5 1 26 3 0 0 30 2 3 1 0 0 6 0 36 3 0 0 39 80

7:30 AM 6 10 4 0 0 20 3 39 1 0 0 43 1 8 2 0 0 11 7 36 0 0 0 43 117

7:45 AM 2 9 5 0 0 16 3 27 1 0 0 31 1 8 5 0 0 14 4 49 2 0 0 55 116

Hourly Total 8 30 18 0 0 56 10 111 5 0 0 126 4 26 10 0 0 40 13 141 5 0 0 159 381

8:00 AM 2 7 3 0 0 12 2 24 0 0 0 26 1 5 0 0 0 6 0 22 0 0 0 22 66

8:15 AM 4 10 5 0 0 19 0 20 0 0 0 20 0 3 1 0 0 4 0 19 0 0 0 19 62

8:30 AM 1 4 4 0 0 9 0 21 4 0 0 25 1 6 0 0 0 7 3 26 2 0 0 31 72

8:45 AM 1 12 5 0 0 18 4 23 0 0 0 27 2 4 1 0 0 7 0 24 0 0 0 24 76

Hourly Total 8 33 17 0 0 58 6 88 4 0 0 98 4 18 2 0 0 24 3 91 2 0 0 96 276

9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1

4:00 PM 1 10 1 0 0 12 5 29 1 0 0 35 2 9 2 0 0 13 3 23 3 0 0 29 89

4:15 PM 2 5 2 0 0 9 2 28 3 0 0 33 1 15 0 0 0 16 1 24 1 0 0 26 84

4:30 PM 0 10 5 0 0 15 3 32 0 0 0 35 0 5 2 0 0 7 2 30 2 0 0 34 91

4:45 PM 0 6 1 0 0 7 3 43 1 0 0 47 1 12 0 0 0 13 0 47 1 0 0 48 115

Hourly Total 3 31 9 0 0 43 13 132 5 0 0 150 4 41 4 0 0 49 6 124 7 0 0 137 379

5:00 PM 1 3 1 0 0 5 4 44 0 0 0 48 1 7 2 0 0 10 3 41 1 0 0 45 108

5:15 PM 1 16 0 0 0 17 3 39 1 0 0 43 0 14 1 0 0 15 2 27 0 0 0 29 104

5:30 PM 1 8 0 0 0 9 3 39 2 0 0 44 0 11 2 0 0 13 1 23 2 0 0 26 92

5:45 PM 2 6 2 0 0 10 1 47 0 0 0 48 0 8 0 0 0 8 0 24 0 0 0 24 90

Hourly Total 5 33 3 0 0 41 11 169 3 0 0 183 1 40 5 0 0 46 6 115 3 0 0 124 394

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 24 127 47 0 0 198 40 500 17 0 0 557 13 125 21 0 0 159 28 472 17 0 0 517 1431

Approach % 12.1 64.1 23.7 0.0 - - 7.2 89.8 3.1 0.0 - - 8.2 78.6 13.2 0.0 - - 5.4 91.3 3.3 0.0 - - -

Total % 1.7 8.9 3.3 0.0 - 13.8 2.8 34.9 1.2 0.0 - 38.9 0.9 8.7 1.5 0.0 - 11.1 2.0 33.0 1.2 0.0 - 36.1 -

Lights 23 123 42 0 - 188 31 496 14 0 - 541 12 120 20 0 - 152 26 461 16 0 - 503 1384

% Lights 95.8 96.9 89.4 - - 94.9 77.5 99.2 82.4 - - 97.1 92.3 96.0 95.2 - - 95.6 92.9 97.7 94.1 - - 97.3 96.7

Buses 0 1 0 0 - 1 1 1 0 0 - 2 0 1 0 0 - 1 1 5 0 0 - 6 10

% Buses 0.0 0.8 0.0 - - 0.5 2.5 0.2 0.0 - - 0.4 0.0 0.8 0.0 - - 0.6 3.6 1.1 0.0 - - 1.2 0.7

Single-Unit
Trucks 1 3 4 0 - 8 4 2 2 0 - 8 1 4 1 0 - 6 1 5 1 0 - 7 29

% Single-
Unit Trucks 4.2 2.4 8.5 - - 4.0 10.0 0.4 11.8 - - 1.4 7.7 3.2 4.8 - - 3.8 3.6 1.1 5.9 - - 1.4 2.0

Articulated
Trucks 0 0 1 0 - 1 4 1 1 0 - 6 0 0 0 0 - 0 0 1 0 0 - 1 8

%
Articulated

Trucks
0.0 0.0 2.1 - - 0.5 10.0 0.2 5.9 - - 1.1 0.0 0.0 0.0 - - 0.0 0.0 0.2 0.0 - - 0.2 0.6

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
Lebanon Rd/Kenyon Ave
Tuesday, December 6, 2016
Location: 39.458559, -
75.112993

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Lebanon
Rd/Kenyon Ave
Site Code:
Start Date: 12/06/2016
Page No: 2

12/06/2016 7:00 AM
Ending At
12/06/2016 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Kenyon Avenue [SB]

Out In Total

167 188 355

2 1 3

9 8 17

4 1 5

0 0 0

182 198 380

23 123 42 0 0

0 1 0 0 0

1 3 4 0 0

0 0 1 0 0

0 0 0 0 0

24 127 47 0 0
R T L U P

532 0 2 10 5 515

O
ut

557 0 6 8 2 541

In

1089
0 8 18 7

1056

Total

Lebanon R
oad [W

B
]

R 40 0 4 4 1 31

T 500 0 1 2 1 496

L 17 0 1 2 0 14

U 0 0 0 0 0 0

P 0 0 0 0 0 0

163 152 315

2 1 3

6 6 12

1 0 1

0 0 0

172 159 331
Out In Total

Kenyon Avenue [NB]

U L T R P

0 20 120 12 0

0 0 1 0 0

0 1 4 1 0

0 0 0 0 0

0 0 0 0 0

0 21 125 13 0

Le
ba

no
n 

R
oa

d 
[E

B
]

To
ta

l

10
42 7 11 2 0

10
62

In 50
3 6 7 1 0 51
7

O
ut

53
9 1 4 1 0 54
5

0 0 0 0 0 0 U

16 0 1 0 0 17 L

46
1 5 5 1 0 47
2 T

26 1 1 0 0 28 R

0 0 0 0 0 0 P

Turning Movement Data Plot



 

Cumberland County, NJ
Lebanon Rd/Kenyon Ave
Tuesday, December 6, 2016
Location: 39.458559, -
75.112993

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Lebanon
Rd/Kenyon Ave
Site Code:
Start Date: 12/06/2016
Page No: 3

Turning Movement Peak Hour Data (7:00 AM)

Start Time

Kenyon Avenue Lebanon Road Kenyon Avenue Lebanon Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 0 9 6 0 0 15 3 19 0 0 0 22 0 7 2 0 0 9 2 20 0 0 0 22 68

7:15 AM 0 2 3 0 0 5 1 26 3 0 0 30 2 3 1 0 0 6 0 36 3 0 0 39 80

7:30 AM 6 10 4 0 0 20 3 39 1 0 0 43 1 8 2 0 0 11 7 36 0 0 0 43 117

7:45 AM 2 9 5 0 0 16 3 27 1 0 0 31 1 8 5 0 0 14 4 49 2 0 0 55 116

Total 8 30 18 0 0 56 10 111 5 0 0 126 4 26 10 0 0 40 13 141 5 0 0 159 381

Approach % 14.3 53.6 32.1 0.0 - - 7.9 88.1 4.0 0.0 - - 10.0 65.0 25.0 0.0 - - 8.2 88.7 3.1 0.0 - - -

Total % 2.1 7.9 4.7 0.0 - 14.7 2.6 29.1 1.3 0.0 - 33.1 1.0 6.8 2.6 0.0 - 10.5 3.4 37.0 1.3 0.0 - 41.7 -

PHF 0.333 0.750 0.750 0.000 - 0.700 0.833 0.712 0.417 0.000 - 0.733 0.500 0.813 0.500 0.000 - 0.714 0.464 0.719 0.417 0.000 - 0.723 0.814

Lights 8 29 15 0 - 52 7 109 3 0 - 119 4 24 9 0 - 37 12 135 4 0 - 151 359

% Lights 100.0 96.7 83.3 - - 92.9 70.0 98.2 60.0 - - 94.4 100.0 92.3 90.0 - - 92.5 92.3 95.7 80.0 - - 95.0 94.2

Buses 0 0 0 0 - 0 1 1 0 0 - 2 0 1 0 0 - 1 1 4 0 0 - 5 8

% Buses 0.0 0.0 0.0 - - 0.0 10.0 0.9 0.0 - - 1.6 0.0 3.8 0.0 - - 2.5 7.7 2.8 0.0 - - 3.1 2.1

Single-Unit
Trucks 0 1 2 0 - 3 1 1 1 0 - 3 0 1 1 0 - 2 0 1 1 0 - 2 10

% Single-
Unit Trucks 0.0 3.3 11.1 - - 5.4 10.0 0.9 20.0 - - 2.4 0.0 3.8 10.0 - - 5.0 0.0 0.7 20.0 - - 1.3 2.6

Articulated
Trucks 0 0 1 0 - 1 1 0 1 0 - 2 0 0 0 0 - 0 0 1 0 0 - 1 4

%
Articulated

Trucks
0.0 0.0 5.6 - - 1.8 10.0 0.0 20.0 - - 1.6 0.0 0.0 0.0 - - 0.0 0.0 0.7 0.0 - - 0.6 1.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
Lebanon Rd/Kenyon Ave
Tuesday, December 6, 2016
Location: 39.458559, -
75.112993

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Lebanon
Rd/Kenyon Ave
Site Code:
Start Date: 12/06/2016
Page No: 4

Peak Hour Data

12/06/2016 7:00 AM
Ending At
12/06/2016 8:00 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Kenyon Avenue [SB]

Out In Total

35 52 87

2 0 2

3 3 6

1 1 2

0 0 0

41 56 97

8 29 15 0 0

0 0 0 0 0

0 1 2 0 0

0 0 1 0 0

0 0 0 0 0

8 30 18 0 0
R T L U P

163 0 2 3 4 154

O
ut

126 0 2 3 2 119

In

289 0 4 6 6 273

Total

Lebanon R
oad [W

B
]

R 10 0 1 1 1 7

T 111 0 0 1 1 109

L 5 0 1 1 0 3

U 0 0 0 0 0 0

P 0 0 0 0 0 0

44 37 81

1 1 2

2 2 4

1 0 1

0 0 0

48 40 88
Out In Total

Kenyon Avenue [NB]

U L T R P

0 9 24 4 0

0 0 1 0 0

0 1 1 0 0

0 0 0 0 0

0 0 0 0 0

0 10 26 4 0

Le
ba

no
n 

R
oa

d 
[E

B
]

To
ta

l

27
7 6 4 1 0 28
8

In 15
1 5 2 1 0 15
9

O
ut

12
6 1 2 0 0 12
9

0 0 0 0 0 0 U

4 0 1 0 0 5 L

13
5 4 1 1 0 14
1 T

12 1 0 0 0 13 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:00 AM)



 

Cumberland County, NJ
Lebanon Rd/Kenyon Ave
Tuesday, December 6, 2016
Location: 39.458559, -
75.112993

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Lebanon
Rd/Kenyon Ave
Site Code:
Start Date: 12/06/2016
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Kenyon Avenue Lebanon Road Kenyon Avenue Lebanon Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

4:45 PM 0 6 1 0 0 7 3 43 1 0 0 47 1 12 0 0 0 13 0 47 1 0 0 48 115

5:00 PM 1 3 1 0 0 5 4 44 0 0 0 48 1 7 2 0 0 10 3 41 1 0 0 45 108

5:15 PM 1 16 0 0 0 17 3 39 1 0 0 43 0 14 1 0 0 15 2 27 0 0 0 29 104

5:30 PM 1 8 0 0 0 9 3 39 2 0 0 44 0 11 2 0 0 13 1 23 2 0 0 26 92

Total 3 33 2 0 0 38 13 165 4 0 0 182 2 44 5 0 0 51 6 138 4 0 0 148 419

Approach % 7.9 86.8 5.3 0.0 - - 7.1 90.7 2.2 0.0 - - 3.9 86.3 9.8 0.0 - - 4.1 93.2 2.7 0.0 - - -

Total % 0.7 7.9 0.5 0.0 - 9.1 3.1 39.4 1.0 0.0 - 43.4 0.5 10.5 1.2 0.0 - 12.2 1.4 32.9 1.0 0.0 - 35.3 -

PHF 0.750 0.516 0.500 0.000 - 0.559 0.813 0.938 0.500 0.000 - 0.948 0.500 0.786 0.625 0.000 - 0.850 0.500 0.734 0.500 0.000 - 0.771 0.911

Lights 3 31 2 0 - 36 13 165 4 0 - 182 2 43 5 0 - 50 5 137 4 0 - 146 414

% Lights 100.0 93.9 100.0 - - 94.7 100.0 100.0 100.0 - - 100.0 100.0 97.7 100.0 - - 98.0 83.3 99.3 100.0 - - 98.6 98.8

Buses 0 1 0 0 - 1 0 0 0 0 - 0 0 0 0 0 - 0 0 1 0 0 - 1 2

% Buses 0.0 3.0 0.0 - - 2.6 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.7 0.0 - - 0.7 0.5

Single-Unit
Trucks 0 1 0 0 - 1 0 0 0 0 - 0 0 1 0 0 - 1 1 0 0 0 - 1 3

% Single-
Unit Trucks 0.0 3.0 0.0 - - 2.6 0.0 0.0 0.0 - - 0.0 0.0 2.3 0.0 - - 2.0 16.7 0.0 0.0 - - 0.7 0.7

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
Lebanon Rd/Kenyon Ave
Tuesday, December 6, 2016
Location: 39.458559, -
75.112993

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Lebanon
Rd/Kenyon Ave
Site Code:
Start Date: 12/06/2016
Page No: 6

Peak Hour Data

12/06/2016 4:45 PM
Ending At
12/06/2016 5:45 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Kenyon Avenue [SB]

Out In Total

60 36 96

0 1 1

1 1 2

0 0 0

0 0 0

61 38 99

3 31 2 0 0

0 1 0 0 0

0 1 0 0 0

0 0 0 0 0

0 0 0 0 0

3 33 2 0 0
R T L U P

142 0 0 0 1 141

O
ut

182 0 0 0 0 182

In

324 0 0 0 1 323

Total

Lebanon R
oad [W

B
]

R 13 0 0 0 0 13

T 165 0 0 0 0 165

L 4 0 0 0 0 4

U 0 0 0 0 0 0

P 0 0 0 0 0 0

40 50 90

1 0 1

2 1 3

0 0 0

0 0 0

43 51 94
Out In Total

Kenyon Avenue [NB]

U L T R P

0 5 43 2 0

0 0 0 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 5 44 2 0

Le
ba

no
n 

R
oa

d 
[E

B
]

To
ta

l

31
9 1 1 0 0 32
1

In 14
6 1 1 0 0 14
8

O
ut

17
3 0 0 0 0 17
3

0 0 0 0 0 0 U

4 0 0 0 0 4 L

13
7 1 0 0 0 13
8 T

5 0 1 0 0 6 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (4:45 PM)



 

Cumberland County, NJ
Sharp St/Harrision Ave
Tuesday, December 6, 2016
Location: 39.409339, -
75.045023

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Sharp St./Harrison
Ave
Site Code:
Start Date: 12/06/2016
Page No: 1

Turning Movement Data

Start Time

Sharp Street Harrison Avenue Sharp Street Harrison Avenue

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 0 55 12 0 0 67 7 0 6 0 0 13 13 68 3 0 0 84 1 0 0 0 0 1 165

7:15 AM 0 55 17 0 0 72 6 0 3 0 0 9 30 71 0 0 0 101 0 1 0 0 0 1 183

7:30 AM 1 50 14 0 0 65 6 2 5 0 0 13 36 115 3 0 0 154 2 5 2 0 0 9 241

7:45 AM 0 72 16 0 0 88 23 1 4 0 0 28 41 106 2 0 2 149 1 2 1 0 0 4 269

Hourly Total 1 232 59 0 0 292 42 3 18 0 0 63 120 360 8 0 2 488 4 8 3 0 0 15 858

8:00 AM 0 57 11 0 0 68 41 0 3 0 0 44 23 122 0 0 0 145 2 1 0 0 7 3 260

8:15 AM 2 116 27 0 0 145 31 0 7 0 0 38 37 107 0 0 0 144 2 1 0 0 1 3 330

8:30 AM 0 64 16 0 5 80 19 0 4 0 1 23 20 83 2 0 0 105 1 0 0 0 0 1 209

8:45 AM 0 64 13 0 0 77 13 1 9 0 0 23 25 73 2 0 0 100 3 0 0 0 0 3 203

Hourly Total 2 301 67 0 5 370 104 1 23 0 1 128 105 385 4 0 0 494 8 2 0 0 8 10 1002

9:00 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

4:00 PM 1 151 11 0 0 163 17 0 15 0 0 32 21 93 2 0 0 116 1 0 1 0 0 2 313

4:15 PM 0 160 21 0 0 181 23 0 10 0 0 33 21 103 0 0 0 124 1 0 0 0 0 1 339

4:30 PM 2 207 27 0 0 236 19 1 18 0 0 38 15 80 0 0 0 95 1 0 0 0 1 1 370

4:45 PM 2 161 15 0 0 178 4 1 14 0 0 19 21 66 2 0 0 89 1 0 0 0 0 1 287

Hourly Total 5 679 74 0 0 758 63 2 57 0 0 122 78 342 4 0 0 424 4 0 1 0 1 5 1309

5:00 PM 2 178 12 0 0 192 12 1 17 0 0 30 23 71 1 0 0 95 0 0 0 0 0 0 317

5:15 PM 0 162 8 0 0 170 10 1 15 0 0 26 18 81 2 0 0 101 0 1 0 0 0 1 298

5:30 PM 0 151 6 0 0 157 12 0 13 0 0 25 17 72 0 0 0 89 1 1 1 0 0 3 274

5:45 PM 0 129 13 0 0 142 12 0 8 0 0 20 10 52 0 0 0 62 0 0 0 0 0 0 224

Hourly Total 2 620 39 0 0 661 46 2 53 0 0 101 68 276 3 0 0 347 1 2 1 0 0 4 1113

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 1

Grand Total 10 1833 239 0 5 2082 255 8 151 0 1 414 371 1364 19 0 2 1754 17 12 5 0 9 34 4284

Approach % 0.5 88.0 11.5 0.0 - - 61.6 1.9 36.5 0.0 - - 21.2 77.8 1.1 0.0 - - 50.0 35.3 14.7 0.0 - - -

Total % 0.2 42.8 5.6 0.0 - 48.6 6.0 0.2 3.5 0.0 - 9.7 8.7 31.8 0.4 0.0 - 40.9 0.4 0.3 0.1 0.0 - 0.8 -

Lights 10 1790 228 0 - 2028 233 8 144 0 - 385 364 1333 17 0 - 1714 16 12 5 0 - 33 4160

% Lights 100.0 97.7 95.4 - - 97.4 91.4 100.0 95.4 - - 93.0 98.1 97.7 89.5 - - 97.7 94.1 100.0 100.0 - - 97.1 97.1

Buses 0 22 10 0 - 32 20 0 3 0 - 23 1 21 1 0 - 23 1 0 0 0 - 1 79

% Buses 0.0 1.2 4.2 - - 1.5 7.8 0.0 2.0 - - 5.6 0.3 1.5 5.3 - - 1.3 5.9 0.0 0.0 - - 2.9 1.8

Single-Unit
Trucks 0 19 1 0 - 20 2 0 4 0 - 6 6 10 1 0 - 17 0 0 0 0 - 0 43

% Single-
Unit Trucks 0.0 1.0 0.4 - - 1.0 0.8 0.0 2.6 - - 1.4 1.6 0.7 5.3 - - 1.0 0.0 0.0 0.0 - - 0.0 1.0

Articulated
Trucks 0 2 0 0 - 2 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 2

%
Articulated

Trucks
0.0 0.1 0.0 - - 0.1 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 5 - - - - - 1 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - 100.0 - - - - - 100.0 - - - - - 0.0 - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 2 - - - - - 9 - -

%
Pedestrians - - - - 0.0 - - - - - 0.0 - - - - - 100.0 - - - - - 100.0 - -



 

Cumberland County, NJ
Sharp St/Harrision Ave
Tuesday, December 6, 2016
Location: 39.409339, -
75.045023

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Sharp St./Harrison
Ave
Site Code:
Start Date: 12/06/2016
Page No: 2

12/06/2016 7:00 AM
Ending At
12/06/2016 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Sharp Street [SB]

Out In Total

1571 2028 3599

41 32 73

12 20 32

0 2 2

0 0 0

1624 2082 3706

10 1790 228 0 0

0 22 10 0 0

0 19 1 0 0

0 2 0 0 0

0 0 0 0 5

10 1833 239 0 5
R T L U P

622 0 0 7 11

604

O
ut

414 0 0 6 23

385

In

1036
0 0 13 34

989

Total

H
arrison A

venue [W
B

]

R 255 0 0 2 20
233

T 8 0 0 0 0 8

L 151 0 0 4 3 144

U 0 0 0 0 0 0

P 1 1 0 0 0 0

1950 1714 3664

26 23 49

23 17 40

2 0 2

0 0 0

2001 1754 3755
Out In Total

Sharp Street [NB]

U L T R P

0 17 1333 364 0

0 1 21 1 0

0 1 10 6 0

0 0 0 0 0

0 0 0 0 2

0 19 1364 371 2

H
ar
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on

 A
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nu
e 

[E
B

]
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l

68 2 1 0 0 71

In 33 1 0 0 0 34

O
ut 35 1 1 0 0 37

0 0 0 0 0 0 U

5 0 0 0 0 5 L

12 0 0 0 0 12 T

16 1 0 0 0 17 R

0 0 0 0 9 9 P

Turning Movement Data Plot



 

Cumberland County, NJ
Sharp St/Harrision Ave
Tuesday, December 6, 2016
Location: 39.409339, -
75.045023

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Sharp St./Harrison
Ave
Site Code:
Start Date: 12/06/2016
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Sharp Street Harrison Avenue Sharp Street Harrison Avenue

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:30 AM 1 50 14 0 0 65 6 2 5 0 0 13 36 115 3 0 0 154 2 5 2 0 0 9 241

7:45 AM 0 72 16 0 0 88 23 1 4 0 0 28 41 106 2 0 2 149 1 2 1 0 0 4 269

8:00 AM 0 57 11 0 0 68 41 0 3 0 0 44 23 122 0 0 0 145 2 1 0 0 7 3 260

8:15 AM 2 116 27 0 0 145 31 0 7 0 0 38 37 107 0 0 0 144 2 1 0 0 1 3 330

Total 3 295 68 0 0 366 101 3 19 0 0 123 137 450 5 0 2 592 7 9 3 0 8 19 1100

Approach % 0.8 80.6 18.6 0.0 - - 82.1 2.4 15.4 0.0 - - 23.1 76.0 0.8 0.0 - - 36.8 47.4 15.8 0.0 - - -

Total % 0.3 26.8 6.2 0.0 - 33.3 9.2 0.3 1.7 0.0 - 11.2 12.5 40.9 0.5 0.0 - 53.8 0.6 0.8 0.3 0.0 - 1.7 -

PHF 0.375 0.636 0.630 0.000 - 0.631 0.616 0.375 0.679 0.000 - 0.699 0.835 0.922 0.417 0.000 - 0.961 0.875 0.450 0.375 0.000 - 0.528 0.833

Lights 3 273 60 0 - 336 86 3 17 0 - 106 135 433 4 0 - 572 7 9 3 0 - 19 1033

% Lights 100.0 92.5 88.2 - - 91.8 85.1 100.0 89.5 - - 86.2 98.5 96.2 80.0 - - 96.6 100.0 100.0 100.0 - - 100.0 93.9

Buses 0 15 7 0 - 22 14 0 2 0 - 16 0 15 0 0 - 15 0 0 0 0 - 0 53

% Buses 0.0 5.1 10.3 - - 6.0 13.9 0.0 10.5 - - 13.0 0.0 3.3 0.0 - - 2.5 0.0 0.0 0.0 - - 0.0 4.8

Single-Unit
Trucks 0 7 1 0 - 8 1 0 0 0 - 1 2 2 1 0 - 5 0 0 0 0 - 0 14

% Single-
Unit Trucks 0.0 2.4 1.5 - - 2.2 1.0 0.0 0.0 - - 0.8 1.5 0.4 20.0 - - 0.8 0.0 0.0 0.0 - - 0.0 1.3

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - 0.0 - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 2 - - - - - 8 - -

%
Pedestrians - - - - - - - - - - - - - - - - 100.0 - - - - - 100.0 - -



 

Cumberland County, NJ
Sharp St/Harrision Ave
Tuesday, December 6, 2016
Location: 39.409339, -
75.045023

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Sharp St./Harrison
Ave
Site Code:
Start Date: 12/06/2016
Page No: 4

Peak Hour Data

12/06/2016 7:30 AM
Ending At
12/06/2016 8:30 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Sharp Street [SB]

Out In Total

522 336 858

29 22 51

3 8 11

0 0 0

0 0 0

554 366 920

3 273 60 0 0

0 15 7 0 0

0 7 1 0 0

0 0 0 0 0

0 0 0 0 0

3 295 68 0 0
R T L U P

214 0 0 3 7 204

O
ut

123 0 0 1 16

106

In

337 0 0 4 23

310

Total

H
arrison A

venue [W
B

]

R 101 0 0 1 14 86

T 3 0 0 0 0 3

L 19 0 0 0 2 17

U 0 0 0 0 0 0

P 0 0 0 0 0 0

297 572 869

17 15 32

7 5 12

0 0 0

0 0 0

321 592 913
Out In Total

Sharp Street [NB]

U L T R P

0 4 433 135 0

0 0 15 0 0

0 1 2 2 0

0 0 0 0 0

0 0 0 0 2

0 5 450 137 2

H
ar

ris
on

 A
ve

nu
e 

[E
B

]

To
ta

l

29 0 1 0 0 30

In 19 0 0 0 0 19

O
ut 10 0 1 0 0 11

0 0 0 0 0 0 U

3 0 0 0 0 3 L

9 0 0 0 0 9 T

7 0 0 0 0 7 R

0 0 0 0 8 8 P

Turning Movement Peak Hour Data Plot (7:30 AM)



 

Cumberland County, NJ
Sharp St/Harrision Ave
Tuesday, December 6, 2016
Location: 39.409339, -
75.045023

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Sharp St./Harrison
Ave
Site Code:
Start Date: 12/06/2016
Page No: 5

Turning Movement Peak Hour Data (4:15 PM)

Start Time

Sharp Street Harrison Avenue Sharp Street Harrison Avenue

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

4:15 PM 0 160 21 0 0 181 23 0 10 0 0 33 21 103 0 0 0 124 1 0 0 0 0 1 339

4:30 PM 2 207 27 0 0 236 19 1 18 0 0 38 15 80 0 0 0 95 1 0 0 0 1 1 370

4:45 PM 2 161 15 0 0 178 4 1 14 0 0 19 21 66 2 0 0 89 1 0 0 0 0 1 287

5:00 PM 2 178 12 0 0 192 12 1 17 0 0 30 23 71 1 0 0 95 0 0 0 0 0 0 317

Total 6 706 75 0 0 787 58 3 59 0 0 120 80 320 3 0 0 403 3 0 0 0 1 3 1313

Approach % 0.8 89.7 9.5 0.0 - - 48.3 2.5 49.2 0.0 - - 19.9 79.4 0.7 0.0 - - 100.0 0.0 0.0 0.0 - - -

Total % 0.5 53.8 5.7 0.0 - 59.9 4.4 0.2 4.5 0.0 - 9.1 6.1 24.4 0.2 0.0 - 30.7 0.2 0.0 0.0 0.0 - 0.2 -

PHF 0.750 0.853 0.694 0.000 - 0.834 0.630 0.750 0.819 0.000 - 0.789 0.870 0.777 0.375 0.000 - 0.813 0.750 0.000 0.000 0.000 - 0.750 0.887

Lights 6 700 75 0 - 781 57 3 59 0 - 119 80 317 3 0 - 400 3 0 0 0 - 3 1303

% Lights 100.0 99.2 100.0 - - 99.2 98.3 100.0 100.0 - - 99.2 100.0 99.1 100.0 - - 99.3 100.0 - - - - 100.0 99.2

Buses 0 1 0 0 - 1 1 0 0 0 - 1 0 0 0 0 - 0 0 0 0 0 - 0 2

% Buses 0.0 0.1 0.0 - - 0.1 1.7 0.0 0.0 - - 0.8 0.0 0.0 0.0 - - 0.0 0.0 - - - - 0.0 0.2

Single-Unit
Trucks 0 5 0 0 - 5 0 0 0 0 - 0 0 3 0 0 - 3 0 0 0 0 - 0 8

% Single-
Unit Trucks 0.0 0.7 0.0 - - 0.6 0.0 0.0 0.0 - - 0.0 0.0 0.9 0.0 - - 0.7 0.0 - - - - 0.0 0.6

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 - - - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - 100.0 - -



 

Cumberland County, NJ
Sharp St/Harrision Ave
Tuesday, December 6, 2016
Location: 39.409339, -
75.045023

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Sharp St./Harrison
Ave
Site Code:
Start Date: 12/06/2016
Page No: 6

Peak Hour Data

12/06/2016 4:15 PM
Ending At
12/06/2016 5:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Sharp Street [SB]

Out In Total

374 781 1155

1 1 2

3 5 8

0 0 0

0 0 0

378 787 1165

6 700 75 0 0

0 1 0 0 0

0 5 0 0 0

0 0 0 0 0

0 0 0 0 0

6 706 75 0 0
R T L U P

155 0 0 0 0 155

O
ut

120 0 0 0 1 119

In

275 0 0 0 1 274

Total

H
arrison A

venue [W
B

]

R 58 0 0 0 1 57

T 3 0 0 0 0 3

L 59 0 0 0 0 59

U 0 0 0 0 0 0

P 0 0 0 0 0 0

762 400 1162

1 0 1

5 3 8

0 0 0

0 0 0

768 403 1171
Out In Total

Sharp Street [NB]

U L T R P

0 3 317 80 0

0 0 0 0 0

0 0 3 0 0

0 0 0 0 0

0 0 0 0 0

0 3 320 80 0

H
ar

ris
on

 A
ve

nu
e 

[E
B

]

To
ta

l

15 0 0 0 0 15

In 3 0 0 0 0 3

O
ut 12 0 0 0 0 12

0 0 0 0 0 0 U

0 0 0 0 0 0 L

0 0 0 0 0 0 T

3 0 0 0 0 3 R

0 0 0 0 1 1 P

Turning Movement Peak Hour Data Plot (4:15 PM)



 

Cumberland County, NJ
Brewster Rd/Maple Ave
Tuesday, December 6, 2016
Location: 39.491149, -
74.975619

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Brewster
Rd/Maple Ave
Site Code:
Start Date: 12/06/2016
Page No: 1

Turning Movement Data

Start Time

Brewster Road Maple Avenue Brewster Road Maple Avenue

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 4 63 0 0 0 67 6 7 1 0 0 14 2 52 4 0 0 58 15 9 3 0 0 27 166

7:15 AM 2 68 1 0 0 71 1 6 1 0 0 8 0 47 13 0 0 60 19 3 1 0 0 23 162

7:30 AM 4 61 1 0 0 66 3 2 2 0 0 7 1 57 8 0 0 66 3 6 6 0 0 15 154

7:45 AM 8 71 1 0 0 80 3 7 1 0 0 11 1 61 4 0 0 66 8 12 1 0 0 21 178

Hourly Total 18 263 3 0 0 284 13 22 5 0 0 40 4 217 29 0 0 250 45 30 11 0 0 86 660

8:00 AM 14 48 0 0 0 62 2 3 1 0 0 6 1 53 5 0 0 59 13 4 5 0 0 22 149

8:15 AM 4 64 1 0 0 69 1 3 2 0 0 6 1 44 5 0 0 50 5 2 6 0 0 13 138

8:30 AM 3 56 1 0 0 60 3 1 1 0 0 5 0 42 6 0 0 48 6 4 1 0 2 11 124

8:45 AM 6 55 3 0 0 64 3 5 0 0 0 8 1 46 10 0 0 57 2 7 3 0 0 12 141

Hourly Total 27 223 5 0 0 255 9 12 4 0 0 25 3 185 26 0 0 214 26 17 15 0 2 58 552

9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 6 76 2 0 0 84 1 8 1 0 0 10 1 76 11 0 0 88 8 10 7 0 0 25 207

4:15 PM 3 69 3 0 0 75 2 8 1 0 0 11 2 62 12 0 0 76 5 5 10 0 0 20 182

4:30 PM 3 69 1 0 0 73 1 5 0 0 2 6 2 40 12 0 0 54 9 10 9 0 0 28 161

4:45 PM 2 62 4 0 0 68 1 8 0 0 0 9 4 42 7 0 0 53 6 10 5 0 0 21 151

Hourly Total 14 276 10 0 0 300 5 29 2 0 2 36 9 220 42 0 0 271 28 35 31 0 0 94 701

5:00 PM 4 77 1 0 0 82 1 4 0 0 0 5 0 63 9 0 0 72 5 11 3 0 0 19 178

5:15 PM 1 67 2 0 0 70 3 3 1 0 0 7 2 53 9 0 0 64 6 4 6 0 0 16 157

5:30 PM 4 57 3 0 0 64 3 6 2 0 0 11 1 58 7 0 0 66 6 9 1 0 0 16 157

5:45 PM 1 68 0 0 0 69 1 5 0 0 0 6 1 51 5 0 0 57 5 0 3 0 0 8 140

Hourly Total 10 269 6 0 0 285 8 18 3 0 0 29 4 225 30 0 0 259 22 24 13 0 0 59 632

6:00 PM 0 1 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2

Grand Total 69 1032 24 0 0 1125 36 81 14 0 2 131 20 847 127 0 0 994 121 106 70 0 2 297 2547

Approach % 6.1 91.7 2.1 0.0 - - 27.5 61.8 10.7 0.0 - - 2.0 85.2 12.8 0.0 - - 40.7 35.7 23.6 0.0 - - -

Total % 2.7 40.5 0.9 0.0 - 44.2 1.4 3.2 0.5 0.0 - 5.1 0.8 33.3 5.0 0.0 - 39.0 4.8 4.2 2.7 0.0 - 11.7 -

Lights 66 1000 23 0 - 1089 36 81 11 0 - 128 17 825 115 0 - 957 115 105 66 0 - 286 2460

% Lights 95.7 96.9 95.8 - - 96.8 100.0 100.0 78.6 - - 97.7 85.0 97.4 90.6 - - 96.3 95.0 99.1 94.3 - - 96.3 96.6

Buses 2 18 1 0 - 21 0 0 3 0 - 3 3 11 10 0 - 24 6 0 1 0 - 7 55

% Buses 2.9 1.7 4.2 - - 1.9 0.0 0.0 21.4 - - 2.3 15.0 1.3 7.9 - - 2.4 5.0 0.0 1.4 - - 2.4 2.2

Single-Unit
Trucks 1 14 0 0 - 15 0 0 0 0 - 0 0 11 2 0 - 13 0 1 3 0 - 4 32

% Single-
Unit Trucks 1.4 1.4 0.0 - - 1.3 0.0 0.0 0.0 - - 0.0 0.0 1.3 1.6 - - 1.3 0.0 0.9 4.3 - - 1.3 1.3

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - 0.0 - - - - - - - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 2 - - - - - 0 - - - - - 2 - -

%
Pedestrians - - - - - - - - - - 100.0 - - - - - - - - - - - 100.0 - -



 

Cumberland County, NJ
Brewster Rd/Maple Ave
Tuesday, December 6, 2016
Location: 39.491149, -
74.975619

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Brewster
Rd/Maple Ave
Site Code:
Start Date: 12/06/2016
Page No: 2

12/06/2016 7:00 AM
Ending At
12/06/2016 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Brewster Road [SB]

Out In Total

927 1089 2016

12 21 33

14 15 29

0 0 0

0 0 0

953 1125 2078

66 1000 23 0 0

2 18 1 0 0

1 14 0 0 0

0 0 0 0 0

0 0 0 0 0

69 1032 24 0 0
R T L U P

150 0 0 1 4 145

O
ut

131 0 0 0 3 128

In

281 0 0 1 7 273

Total

M
aple A

venue [W
B

]

R 36 0 0 0 0 36

T 81 0 0 0 0 81

L 14 0 0 0 3 11

U 0 0 0 0 0 0

P 2 2 0 0 0 0

1126 957 2083

27 24 51

14 13 27

0 0 0

0 0 0

1167 994 2161
Out In Total

Brewster Road [NB]

U L T R P

0 115 825 17 0

0 10 11 3 0

0 2 11 0 0

0 0 0 0 0

0 0 0 0 0

0 127 847 20 0

M
ap

le
 A

ve
nu

e 
[E

B
]

To
ta

l

54
8

19 7 0 0 57
4

In 28
6 7 4 0 0 29
7

O
ut

26
2

12 3 0 0 27
7

0 0 0 0 0 0 U

66 1 3 0 0 70 L

10
5 0 1 0 0 10
6 T

11
5 6 0 0 0 12
1 R

0 0 0 0 2 2 P

Turning Movement Data Plot



 

Cumberland County, NJ
Brewster Rd/Maple Ave
Tuesday, December 6, 2016
Location: 39.491149, -
74.975619

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Brewster
Rd/Maple Ave
Site Code:
Start Date: 12/06/2016
Page No: 3

Turning Movement Peak Hour Data (7:00 AM)

Start Time

Brewster Road Maple Avenue Brewster Road Maple Avenue

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 4 63 0 0 0 67 6 7 1 0 0 14 2 52 4 0 0 58 15 9 3 0 0 27 166

7:15 AM 2 68 1 0 0 71 1 6 1 0 0 8 0 47 13 0 0 60 19 3 1 0 0 23 162

7:30 AM 4 61 1 0 0 66 3 2 2 0 0 7 1 57 8 0 0 66 3 6 6 0 0 15 154

7:45 AM 8 71 1 0 0 80 3 7 1 0 0 11 1 61 4 0 0 66 8 12 1 0 0 21 178

Total 18 263 3 0 0 284 13 22 5 0 0 40 4 217 29 0 0 250 45 30 11 0 0 86 660

Approach % 6.3 92.6 1.1 0.0 - - 32.5 55.0 12.5 0.0 - - 1.6 86.8 11.6 0.0 - - 52.3 34.9 12.8 0.0 - - -

Total % 2.7 39.8 0.5 0.0 - 43.0 2.0 3.3 0.8 0.0 - 6.1 0.6 32.9 4.4 0.0 - 37.9 6.8 4.5 1.7 0.0 - 13.0 -

PHF 0.563 0.926 0.750 0.000 - 0.888 0.542 0.786 0.625 0.000 - 0.714 0.500 0.889 0.558 0.000 - 0.947 0.592 0.625 0.458 0.000 - 0.796 0.927

Lights 17 246 3 0 - 266 13 22 4 0 - 39 4 208 23 0 - 235 42 30 11 0 - 83 623

% Lights 94.4 93.5 100.0 - - 93.7 100.0 100.0 80.0 - - 97.5 100.0 95.9 79.3 - - 94.0 93.3 100.0 100.0 - - 96.5 94.4

Buses 1 12 0 0 - 13 0 0 1 0 - 1 0 9 6 0 - 15 3 0 0 0 - 3 32

% Buses 5.6 4.6 0.0 - - 4.6 0.0 0.0 20.0 - - 2.5 0.0 4.1 20.7 - - 6.0 6.7 0.0 0.0 - - 3.5 4.8

Single-Unit
Trucks 0 5 0 0 - 5 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 5

% Single-
Unit Trucks 0.0 1.9 0.0 - - 1.8 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.8

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
Brewster Rd/Maple Ave
Tuesday, December 6, 2016
Location: 39.491149, -
74.975619

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Brewster
Rd/Maple Ave
Site Code:
Start Date: 12/06/2016
Page No: 4

Peak Hour Data

12/06/2016 7:00 AM
Ending At
12/06/2016 8:00 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Brewster Road [SB]

Out In Total

232 266 498

9 13 22

0 5 5

0 0 0

0 0 0

241 284 525

17 246 3 0 0

1 12 0 0 0

0 5 0 0 0

0 0 0 0 0

0 0 0 0 0

18 263 3 0 0
R T L U P

37 0 0 0 0 37

O
ut

40 0 0 0 1 39 In

77 0 0 0 1 76

Total

M
aple A

venue [W
B

]

R 13 0 0 0 0 13

T 22 0 0 0 0 22

L 5 0 0 0 1 4

U 0 0 0 0 0 0

P 0 0 0 0 0 0

292 235 527

16 15 31

5 0 5

0 0 0

0 0 0

313 250 563
Out In Total

Brewster Road [NB]

U L T R P

0 23 208 4 0

0 6 9 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 29 217 4 0

M
ap
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 A

ve
nu

e 
[E

B
]

To
ta

l

14
5

10 0 0 0 15
5

In 83 3 0 0 0 86

O
ut 62 7 0 0 0 69

0 0 0 0 0 0 U

11 0 0 0 0 11 L

30 0 0 0 0 30 T

42 3 0 0 0 45 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:00 AM)



 

Cumberland County, NJ
Brewster Rd/Maple Ave
Tuesday, December 6, 2016
Location: 39.491149, -
74.975619

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Brewster
Rd/Maple Ave
Site Code:
Start Date: 12/06/2016
Page No: 5

Turning Movement Peak Hour Data (4:00 PM)

Start Time

Brewster Road Maple Avenue Brewster Road Maple Avenue

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

4:00 PM 6 76 2 0 0 84 1 8 1 0 0 10 1 76 11 0 0 88 8 10 7 0 0 25 207

4:15 PM 3 69 3 0 0 75 2 8 1 0 0 11 2 62 12 0 0 76 5 5 10 0 0 20 182

4:30 PM 3 69 1 0 0 73 1 5 0 0 2 6 2 40 12 0 0 54 9 10 9 0 0 28 161

4:45 PM 2 62 4 0 0 68 1 8 0 0 0 9 4 42 7 0 0 53 6 10 5 0 0 21 151

Total 14 276 10 0 0 300 5 29 2 0 2 36 9 220 42 0 0 271 28 35 31 0 0 94 701

Approach % 4.7 92.0 3.3 0.0 - - 13.9 80.6 5.6 0.0 - - 3.3 81.2 15.5 0.0 - - 29.8 37.2 33.0 0.0 - - -

Total % 2.0 39.4 1.4 0.0 - 42.8 0.7 4.1 0.3 0.0 - 5.1 1.3 31.4 6.0 0.0 - 38.7 4.0 5.0 4.4 0.0 - 13.4 -

PHF 0.583 0.908 0.625 0.000 - 0.893 0.625 0.906 0.500 0.000 - 0.818 0.563 0.724 0.875 0.000 - 0.770 0.778 0.875 0.775 0.000 - 0.839 0.847

Lights 13 267 9 0 - 289 5 29 2 0 - 36 7 219 41 0 - 267 28 34 30 0 - 92 684

% Lights 92.9 96.7 90.0 - - 96.3 100.0 100.0 100.0 - - 100.0 77.8 99.5 97.6 - - 98.5 100.0 97.1 96.8 - - 97.9 97.6

Buses 0 3 1 0 - 4 0 0 0 0 - 0 2 0 1 0 - 3 0 0 1 0 - 1 8

% Buses 0.0 1.1 10.0 - - 1.3 0.0 0.0 0.0 - - 0.0 22.2 0.0 2.4 - - 1.1 0.0 0.0 3.2 - - 1.1 1.1

Single-Unit
Trucks 1 6 0 0 - 7 0 0 0 0 - 0 0 1 0 0 - 1 0 1 0 0 - 1 9

% Single-
Unit Trucks 7.1 2.2 0.0 - - 2.3 0.0 0.0 0.0 - - 0.0 0.0 0.5 0.0 - - 0.4 0.0 2.9 0.0 - - 1.1 1.3

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - 0.0 - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 2 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - 100.0 - - - - - - - - - - - - - -



 

Cumberland County, NJ
Brewster Rd/Maple Ave
Tuesday, December 6, 2016
Location: 39.491149, -
74.975619

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Brewster
Rd/Maple Ave
Site Code:
Start Date: 12/06/2016
Page No: 6

Peak Hour Data

12/06/2016 4:00 PM
Ending At
12/06/2016 5:00 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

Brewster Road [SB]

Out In Total

254 289 543

1 4 5

1 7 8

0 0 0

0 0 0

256 300 556

13 267 9 0 0

0 3 1 0 0

1 6 0 0 0

0 0 0 0 0

0 0 0 0 0

14 276 10 0 0
R T L U P

54 0 0 1 3 50

O
ut

36 0 0 0 0 36 In

90 0 0 1 3 86

Total

M
aple A

venue [W
B

]

R 5 0 0 0 0 5

T 29 0 0 0 0 29

L 2 0 0 0 0 2

U 0 0 0 0 0 0

P 2 2 0 0 0 0

297 267 564

3 3 6

6 1 7

0 0 0

0 0 0

306 271 577
Out In Total

Brewster Road [NB]

U L T R P

0 41 219 7 0

0 1 0 2 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 42 220 9 0

M
ap

le
 A

ve
nu

e 
[E

B
]

To
ta

l

17
5 2 2 0 0 17
9

In 92 1 1 0 0 94

O
ut 83 1 1 0 0 85

0 0 0 0 0 0 U

30 1 0 0 0 31 L

34 0 1 0 0 35 T

28 0 0 0 0 28 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (4:00 PM)



 

Cumberland County, NJ
Garden Rd/East Ave
Tuesday, December 6, 2016
Location: 39.520161, -
75.013858

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Garden Rd/East
Ave
Site Code:
Start Date: 12/06/2016
Page No: 1

Turning Movement Data

Start Time

East Avenue Garden Road East Avenue Garden Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:00 AM 3 4 2 0 0 9 4 14 0 0 0 18 1 6 0 0 0 7 1 15 2 0 0 18 52

7:15 AM 6 4 8 0 0 18 5 14 1 0 0 20 2 2 0 0 0 4 0 23 3 0 0 26 68

7:30 AM 6 6 9 0 0 21 6 14 0 0 0 20 1 4 0 0 0 5 0 19 3 0 0 22 68

7:45 AM 0 6 7 0 0 13 4 8 1 0 0 13 1 3 0 0 0 4 0 33 11 0 0 44 74

Hourly Total 15 20 26 0 0 61 19 50 2 0 0 71 5 15 0 0 0 20 1 90 19 0 0 110 262

8:00 AM 3 3 5 0 0 11 2 20 1 0 0 23 0 4 0 0 0 4 0 23 2 0 0 25 63

8:15 AM 0 4 2 0 0 6 2 19 0 0 0 21 2 4 0 0 0 6 0 19 4 0 0 23 56

8:30 AM 4 3 12 0 0 19 6 14 0 0 0 20 1 9 1 0 0 11 1 27 6 0 0 34 84

8:45 AM 4 9 12 0 0 25 3 13 1 0 0 17 0 7 0 0 0 7 0 19 3 0 0 22 71

Hourly Total 11 19 31 0 0 61 13 66 2 0 0 81 3 24 1 0 0 28 1 88 15 0 0 104 274

9:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
*** BREAK *** - - - - - - - - - - - - - - - - - - - - - - - - -

Hourly Total 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4:00 PM 2 4 4 0 0 10 12 20 3 0 1 35 0 5 1 0 0 6 1 17 4 0 0 22 73

4:15 PM 4 5 6 0 0 15 15 24 0 0 0 39 0 3 0 0 0 3 0 29 3 0 0 32 89

4:30 PM 3 9 8 0 0 20 5 20 0 0 0 25 0 5 0 0 0 5 0 24 3 0 0 27 77

4:45 PM 2 4 4 0 0 10 4 32 0 0 0 36 0 5 1 0 0 6 3 13 3 0 1 19 71

Hourly Total 11 22 22 0 0 55 36 96 3 0 1 135 0 18 2 0 0 20 4 83 13 0 1 100 310

5:00 PM 8 6 6 0 0 20 18 40 0 0 0 58 0 3 1 0 0 4 1 19 5 0 0 25 107

5:15 PM 4 4 2 0 0 10 8 29 1 0 0 38 0 4 1 0 0 5 2 18 3 0 0 23 76

5:30 PM 3 6 3 0 0 12 11 19 1 0 0 31 0 4 0 0 0 4 0 10 2 0 0 12 59

5:45 PM 3 5 8 0 0 16 9 20 0 0 0 29 0 2 1 0 0 3 0 21 6 0 0 27 75

Hourly Total 18 21 19 0 0 58 46 108 2 0 0 156 0 13 3 0 0 16 3 68 16 0 0 87 317

6:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Grand Total 55 82 98 0 0 235 114 320 9 0 1 443 8 70 6 0 0 84 9 329 63 0 1 401 1163

Approach % 23.4 34.9 41.7 0.0 - - 25.7 72.2 2.0 0.0 - - 9.5 83.3 7.1 0.0 - - 2.2 82.0 15.7 0.0 - - -

Total % 4.7 7.1 8.4 0.0 - 20.2 9.8 27.5 0.8 0.0 - 38.1 0.7 6.0 0.5 0.0 - 7.2 0.8 28.3 5.4 0.0 - 34.5 -

Lights 48 75 91 0 - 214 110 305 7 0 - 422 8 59 5 0 - 72 8 313 55 0 - 376 1084

% Lights 87.3 91.5 92.9 - - 91.1 96.5 95.3 77.8 - - 95.3 100.0 84.3 83.3 - - 85.7 88.9 95.1 87.3 - - 93.8 93.2

Buses 5 4 7 0 - 16 3 9 2 0 - 14 0 10 1 0 - 11 1 9 6 0 - 16 57

% Buses 9.1 4.9 7.1 - - 6.8 2.6 2.8 22.2 - - 3.2 0.0 14.3 16.7 - - 13.1 11.1 2.7 9.5 - - 4.0 4.9

Single-Unit
Trucks 2 3 0 0 - 5 0 4 0 0 - 4 0 1 0 0 - 1 0 5 2 0 - 7 17

% Single-
Unit Trucks 3.6 3.7 0.0 - - 2.1 0.0 1.3 0.0 - - 0.9 0.0 1.4 0.0 - - 1.2 0.0 1.5 3.2 - - 1.7 1.5

Articulated
Trucks 0 0 0 0 - 0 1 2 0 0 - 3 0 0 0 0 - 0 0 2 0 0 - 2 5

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.9 0.6 0.0 - - 0.7 0.0 0.0 0.0 - - 0.0 0.0 0.6 0.0 - - 0.5 0.4

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - 0.0 - - - - - - - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 1 - - - - - 0 - - - - - 1 - -

%
Pedestrians - - - - - - - - - - 100.0 - - - - - - - - - - - 100.0 - -



 

Cumberland County, NJ
Garden Rd/East Ave
Tuesday, December 6, 2016
Location: 39.520161, -
75.013858

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Garden Rd/East
Ave
Site Code:
Start Date: 12/06/2016
Page No: 2

12/06/2016 7:00 AM
Ending At
12/06/2016 6:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

East Avenue [SB]

Out In Total

224 214 438

19 16 35

3 5 8

1 0 1

0 0 0

247 235 482

48 75 91 0 0

5 4 7 0 0

2 3 0 0 0

0 0 0 0 0

0 0 0 0 0

55 82 98 0 0
R T L U P

435 0 2 5 16

412

O
ut

443 0 3 4 14

422

In

878 0 5 9 30

834

Total

G
arden R

oad [W
B

]

R 114 0 1 0 3 110

T 320 0 2 4 9 305

L 9 0 0 0 2 7

U 0 0 0 0 0 0

P 1 1 0 0 0 0

90 72 162

7 11 18

3 1 4

0 0 0

0 0 0

100 84 184
Out In Total

East Avenue [NB]

U L T R P

0 5 59 8 0

0 1 10 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 6 70 8 0

G
ar

de
n 

R
oa

d 
[E

B
]

To
ta

l

73
4

31 13 4 0 78
2

In 37
6

16 7 2 0 40
1

O
ut

35
8

15 6 2 0 38
1

0 0 0 0 0 0 U

55 6 2 0 0 63 L

31
3 9 5 2 0 32
9 T

8 1 0 0 0 9 R

0 0 0 0 1 1 P

Turning Movement Data Plot



 

Cumberland County, NJ
Garden Rd/East Ave
Tuesday, December 6, 2016
Location: 39.520161, -
75.013858

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Garden Rd/East
Ave
Site Code:
Start Date: 12/06/2016
Page No: 3

Turning Movement Peak Hour Data (7:45 AM)

Start Time

East Avenue Garden Road East Avenue Garden Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

7:45 AM 0 6 7 0 0 13 4 8 1 0 0 13 1 3 0 0 0 4 0 33 11 0 0 44 74

8:00 AM 3 3 5 0 0 11 2 20 1 0 0 23 0 4 0 0 0 4 0 23 2 0 0 25 63

8:15 AM 0 4 2 0 0 6 2 19 0 0 0 21 2 4 0 0 0 6 0 19 4 0 0 23 56

8:30 AM 4 3 12 0 0 19 6 14 0 0 0 20 1 9 1 0 0 11 1 27 6 0 0 34 84

Total 7 16 26 0 0 49 14 61 2 0 0 77 4 20 1 0 0 25 1 102 23 0 0 126 277

Approach % 14.3 32.7 53.1 0.0 - - 18.2 79.2 2.6 0.0 - - 16.0 80.0 4.0 0.0 - - 0.8 81.0 18.3 0.0 - - -

Total % 2.5 5.8 9.4 0.0 - 17.7 5.1 22.0 0.7 0.0 - 27.8 1.4 7.2 0.4 0.0 - 9.0 0.4 36.8 8.3 0.0 - 45.5 -

PHF 0.438 0.667 0.542 0.000 - 0.645 0.583 0.763 0.500 0.000 - 0.837 0.500 0.556 0.250 0.000 - 0.568 0.250 0.773 0.523 0.000 - 0.716 0.824

Lights 5 16 24 0 - 45 13 55 1 0 - 69 4 13 0 0 - 17 1 97 18 0 - 116 247

% Lights 71.4 100.0 92.3 - - 91.8 92.9 90.2 50.0 - - 89.6 100.0 65.0 0.0 - - 68.0 100.0 95.1 78.3 - - 92.1 89.2

Buses 1 0 2 0 - 3 1 5 1 0 - 7 0 7 1 0 - 8 0 4 4 0 - 8 26

% Buses 14.3 0.0 7.7 - - 6.1 7.1 8.2 50.0 - - 9.1 0.0 35.0 100.0 - - 32.0 0.0 3.9 17.4 - - 6.3 9.4

Single-Unit
Trucks 1 0 0 0 - 1 0 1 0 0 - 1 0 0 0 0 - 0 0 1 1 0 - 2 4

% Single-
Unit Trucks 14.3 0.0 0.0 - - 2.0 0.0 1.6 0.0 - - 1.3 0.0 0.0 0.0 - - 0.0 0.0 1.0 4.3 - - 1.6 1.4

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - - - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - - - -



 

Cumberland County, NJ
Garden Rd/East Ave
Tuesday, December 6, 2016
Location: 39.520161, -
75.013858

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Garden Rd/East
Ave
Site Code:
Start Date: 12/06/2016
Page No: 4

Peak Hour Data

12/06/2016 7:45 AM
Ending At
12/06/2016 8:45 AM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

East Avenue [SB]

Out In Total

44 45 89

12 3 15

1 1 2

0 0 0

0 0 0

57 49 106

5 16 24 0 0

1 0 2 0 0

1 0 0 0 0

0 0 0 0 0

0 0 0 0 0

7 16 26 0 0
R T L U P

132 0 0 1 6 125

O
ut

77 0 0 1 7 69 In

209 0 0 2 13

194

Total

G
arden R

oad [W
B

]

R 14 0 0 0 1 13

T 61 0 0 1 5 55

L 2 0 0 0 1 1

U 0 0 0 0 0 0

P 0 0 0 0 0 0

18 17 35

1 8 9

0 0 0

0 0 0

0 0 0

19 25 44
Out In Total

East Avenue [NB]

U L T R P

0 0 13 4 0

0 1 7 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 1 20 4 0

G
ar

de
n 

R
oa

d 
[E

B
]

To
ta

l

17
6

15 4 0 0 19
5

In 11
6 8 2 0 0 12
6

O
ut 60 7 2 0 0 69

0 0 0 0 0 0 U

18 4 1 0 0 23 L

97 4 1 0 0 10
2 T

1 0 0 0 0 1 R

0 0 0 0 0 0 P

Turning Movement Peak Hour Data Plot (7:45 AM)



 

Cumberland County, NJ
Garden Rd/East Ave
Tuesday, December 6, 2016
Location: 39.520161, -
75.013858

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Garden Rd/East
Ave
Site Code:
Start Date: 12/06/2016
Page No: 5

Turning Movement Peak Hour Data (4:15 PM)

Start Time

East Avenue Garden Road East Avenue Garden Road

Southbound Westbound Northbound Eastbound

Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total Right Thru Left U-
Turn Peds App.

Total
Int.

Total

4:15 PM 4 5 6 0 0 15 15 24 0 0 0 39 0 3 0 0 0 3 0 29 3 0 0 32 89

4:30 PM 3 9 8 0 0 20 5 20 0 0 0 25 0 5 0 0 0 5 0 24 3 0 0 27 77

4:45 PM 2 4 4 0 0 10 4 32 0 0 0 36 0 5 1 0 0 6 3 13 3 0 1 19 71

5:00 PM 8 6 6 0 0 20 18 40 0 0 0 58 0 3 1 0 0 4 1 19 5 0 0 25 107

Total 17 24 24 0 0 65 42 116 0 0 0 158 0 16 2 0 0 18 4 85 14 0 1 103 344

Approach % 26.2 36.9 36.9 0.0 - - 26.6 73.4 0.0 0.0 - - 0.0 88.9 11.1 0.0 - - 3.9 82.5 13.6 0.0 - - -

Total % 4.9 7.0 7.0 0.0 - 18.9 12.2 33.7 0.0 0.0 - 45.9 0.0 4.7 0.6 0.0 - 5.2 1.2 24.7 4.1 0.0 - 29.9 -

PHF 0.531 0.667 0.750 0.000 - 0.813 0.583 0.725 0.000 0.000 - 0.681 0.000 0.800 0.500 0.000 - 0.750 0.333 0.733 0.700 0.000 - 0.805 0.804

Lights 15 21 22 0 - 58 41 115 0 0 - 156 0 15 2 0 - 17 4 80 13 0 - 97 328

% Lights 88.2 87.5 91.7 - - 89.2 97.6 99.1 - - - 98.7 - 93.8 100.0 - - 94.4 100.0 94.1 92.9 - - 94.2 95.3

Buses 2 2 2 0 - 6 1 1 0 0 - 2 0 1 0 0 - 1 0 4 0 0 - 4 13

% Buses 11.8 8.3 8.3 - - 9.2 2.4 0.9 - - - 1.3 - 6.3 0.0 - - 5.6 0.0 4.7 0.0 - - 3.9 3.8

Single-Unit
Trucks 0 1 0 0 - 1 0 0 0 0 - 0 0 0 0 0 - 0 0 0 1 0 - 1 2

% Single-
Unit Trucks 0.0 4.2 0.0 - - 1.5 0.0 0.0 - - - 0.0 - 0.0 0.0 - - 0.0 0.0 0.0 7.1 - - 1.0 0.6

Articulated
Trucks 0 0 0 0 - 0 0 0 0 0 - 0 0 0 0 0 - 0 0 1 0 0 - 1 1

%
Articulated

Trucks
0.0 0.0 0.0 - - 0.0 0.0 0.0 - - - 0.0 - 0.0 0.0 - - 0.0 0.0 1.2 0.0 - - 1.0 0.3

Bicycles on
Crosswalk - - - - 0 - - - - - 0 - - - - - 0 - - - - - 0 - -

% Bicycles
on

Crosswalk
- - - - - - - - - - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - - 0 - - - - - 0 - - - - - 0 - - - - - 1 - -

%
Pedestrians - - - - - - - - - - - - - - - - - - - - - - 100.0 - -



 

Cumberland County, NJ
Garden Rd/East Ave
Tuesday, December 6, 2016
Location: 39.520161, -
75.013858

www.TSTData.com
184 Baker Rd

Coatesville, Pennsylvania, United States  19320
610-466-1469

Serving Transportation Professionals Since 1995

Count Name: Garden Rd/East
Ave
Site Code:
Start Date: 12/06/2016
Page No: 6

Peak Hour Data

12/06/2016 4:15 PM
Ending At
12/06/2016 5:15 PM

Lights
Buses
Single-Unit Trucks
Articulated Trucks
Other

East Avenue [SB]

Out In Total

69 58 127

2 6 8

1 1 2

0 0 0

0 0 0

72 65 137

15 21 22 0 0

2 2 2 0 0

0 1 0 0 0

0 0 0 0 0

0 0 0 0 0

17 24 24 0 0
R T L U P

109 0 1 0 6 102

O
ut

158 0 0 0 2 156

In

267 0 1 0 8 258

Total

G
arden R

oad [W
B

]

R 42 0 0 0 1 41

T 116 0 0 0 1 115

L 0 0 0 0 0 0

U 0 0 0 0 0 0

P 0 0 0 0 0 0

25 17 42

2 1 3

1 0 1

0 0 0

0 0 0

28 18 46
Out In Total

East Avenue [NB]

U L T R P

0 2 15 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 2 16 0 0

G
ar

de
n 

R
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d 
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B
]

To
ta

l
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9 7 1 1 0 23
8

In 97 4 1 1 0 10
3

O
ut

13
2 3 0 0 0 13
5

0 0 0 0 0 0 U

13 0 1 0 0 14 L

80 4 0 1 0 85 T

4 0 0 0 0 4 R

0 0 0 0 1 1 P

Turning Movement Peak Hour Data Plot (4:15 PM)
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HCM 2010 TWSC

3: S Woodruff Road & Lebanon Road 02/08/2017

AM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 6.1

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

Lane Configurations

Traffic Vol, veh/h 12 90 0 18 97 0 0 97 17 2 102 15

Future Vol, veh/h 12 90 0 18 97 0 0 97 17 2 102 15

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 80 80 80 80 80 80 80 80 80 80 80 80

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 15 113 0 23 121 0 0 121 21 3 128 19

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 335 285 137 330 283 132 146 0 0 143 0 0

          Stage 1 142 142 - 132 132 - - - - - - -

          Stage 2 193 143 - 198 151 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 619 624 911 623 626 917 1436 - - 1440 - -

          Stage 1 861 779 - 871 787 - - - - - - -

          Stage 2 809 779 - 804 772 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 526 623 911 536 625 917 1436 - - 1440 - -

Mov Cap-2 Maneuver 526 623 - 536 625 - - - - - - -

          Stage 1 861 777 - 871 787 - - - - - - -

          Stage 2 684 779 - 686 770 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 12.5 12.7 0 0.1

HCM LOS B B

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1436 - - 610 609 1440 - -

HCM Lane V/C Ratio - - - 0.209 0.236 0.002 - -

HCM Control Delay (s) 0 - - 12.5 12.7 7.5 0 -

HCM Lane LOS A - - B B A A -

HCM 95th %tile Q(veh) 0 - - 0.8 0.9 0 - -



HCM 2010 TWSC

3: Hogbin Road & Fairton Road 02/08/2017

   Baseline Synchro 9 Report

Page 1

Intersection

Int Delay, s/veh 4.5

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

Lane Configurations

Traffic Vol, veh/h 10 43 1 19 53 4 1 120 19 7 37 27

Future Vol, veh/h 10 43 1 19 53 4 1 120 19 7 37 27

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 86 86 86 86 86 86 86 86 86 86 86 86

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 12 50 1 22 62 5 1 140 22 8 43 31

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 261 239 59 254 244 151 74 0 0 162 0 0

          Stage 1 75 75 - 153 153 - - - - - - -

          Stage 2 186 164 - 101 91 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 692 662 1007 699 658 895 1526 - - 1417 - -

          Stage 1 934 833 - 849 771 - - - - - - -

          Stage 2 816 762 - 905 820 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 635 657 1007 654 653 895 1526 - - 1417 - -

Mov Cap-2 Maneuver 635 657 - 654 653 - - - - - - -

          Stage 1 933 828 - 848 770 - - - - - - -

          Stage 2 746 761 - 844 815 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 11.1 11.3 0.1 0.7

HCM LOS B B

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1526 - - 657 663 1417 - -

HCM Lane V/C Ratio 0.001 - - 0.096 0.133 0.006 - -

HCM Control Delay (s) 7.4 0 - 11.1 11.3 7.6 0 -

HCM Lane LOS A A - B B A A -

HCM 95th %tile Q(veh) 0 - - 0.3 0.5 0 - -



HCM 2010 TWSC

3: Kenyon Avenue & Lebanon Road 02/08/2017

AM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 3.2

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

Lane Configurations

Traffic Vol, veh/h 5 141 13 5 111 10 10 26 4 18 30 8

Future Vol, veh/h 5 141 13 5 111 10 10 26 4 18 30 8

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 82 82 82 82 82 82 82 82 82 82 82 82

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 6 172 16 6 135 12 12 32 5 22 37 10

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 148 0 0 188 0 0 369 352 180 364 354 141

          Stage 1 - - - - - - 192 192 - 154 154 -

          Stage 2 - - - - - - 177 160 - 210 200 -

Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22

Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -

Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -

Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1434 - - 1386 - - 588 573 863 592 571 907

          Stage 1 - - - - - - 810 742 - 848 770 -

          Stage 2 - - - - - - 825 766 - 792 736 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1434 - - 1386 - - 549 567 863 559 565 907

Mov Cap-2 Maneuver - - - - - - 549 567 - 559 565 -

          Stage 1 - - - - - - 806 738 - 844 766 -

          Stage 2 - - - - - - 773 762 - 750 732 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.2 0.3 11.8 11.8

HCM LOS B B

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 582 1434 - - 1386 - - 595

HCM Lane V/C Ratio 0.084 0.004 - - 0.004 - - 0.115

HCM Control Delay (s) 11.8 7.5 0 - 7.6 0 - 11.8

HCM Lane LOS B A A - A A - B

HCM 95th %tile Q(veh) 0.3 0 - - 0 - - 0.4



HCM 2010 TWSC

2: Sharp Street & Harrison Avenue 02/08/2017

AM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 3.1

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

Lane Configurations

Traffic Vol, veh/h 3 9 7 19 3 101 5 450 137 68 295 3

Future Vol, veh/h 3 9 7 19 3 101 5 450 137 68 295 3

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 3 10 8 21 3 110 5 489 149 74 321 3

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1101 1119 322 1053 1046 564 324 0 0 638 0 0

          Stage 1 470 470 - 574 574 - - - - - - -

          Stage 2 631 649 - 479 472 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 189 207 719 204 228 525 1236 - - 946 - -

          Stage 1 574 560 - 504 503 - - - - - - -

          Stage 2 469 466 - 568 559 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 136 186 719 179 205 525 1236 - - 946 - -

Mov Cap-2 Maneuver 136 186 - 179 205 - - - - - - -

          Stage 1 571 507 - 501 500 - - - - - - -

          Stage 2 366 463 - 499 506 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 21.6 18.8 0.1 1.7

HCM LOS C C

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1236 - - 237 393 946 - -

HCM Lane V/C Ratio 0.004 - - 0.087 0.34 0.078 - -

HCM Control Delay (s) 7.9 0 - 21.6 18.8 9.1 0 -

HCM Lane LOS A A - C C A A -

HCM 95th %tile Q(veh) 0 - - 0.3 1.5 0.3 - -



HCM 2010 TWSC

3: Brewster Road & Maple Avenue 02/08/2017

   Baseline Synchro 9 Report

Page 1

Intersection

Int Delay, s/veh 3

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

Lane Configurations

Traffic Vol, veh/h 11 30 45 5 22 13 29 217 4 3 263 18

Future Vol, veh/h 11 30 45 5 22 13 29 217 4 3 263 18

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 12 33 49 5 24 14 32 236 4 3 286 20

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 622 605 296 644 613 238 305 0 0 240 0 0

          Stage 1 302 302 - 301 301 - - - - - - -

          Stage 2 320 303 - 343 312 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 399 412 743 386 408 801 1256 - - 1327 - -

          Stage 1 707 664 - 708 665 - - - - - - -

          Stage 2 692 664 - 672 658 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 365 399 743 330 395 801 1256 - - 1327 - -

Mov Cap-2 Maneuver 365 399 - 330 395 - - - - - - -

          Stage 1 686 662 - 687 646 - - - - - - -

          Stage 2 636 645 - 595 656 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 13.5 13.7 0.9 0.1

HCM LOS B B

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1256 - - 518 459 1327 - -

HCM Lane V/C Ratio 0.025 - - 0.18 0.095 0.002 - -

HCM Control Delay (s) 7.9 0 - 13.5 13.7 7.7 0 -

HCM Lane LOS A A - B B A A -

HCM 95th %tile Q(veh) 0.1 - - 0.7 0.3 0 - -



HCM 2010 TWSC

3: East Avenue & Garden Road 02/08/2017

   Baseline Synchro 9 Report

Page 1

Intersection

Int Delay, s/veh 3.5

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

Lane Configurations

Traffic Vol, veh/h 23 102 1 2 61 14 1 20 4 26 16 7

Future Vol, veh/h 23 102 1 2 61 14 1 20 4 26 16 7

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 25 111 1 2 66 15 1 22 4 28 17 8

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 82 0 0 112 0 0 252 247 111 252 240 74

          Stage 1 - - - - - - 161 161 - 78 78 -

          Stage 2 - - - - - - 91 86 - 174 162 -

Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22

Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -

Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -

Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1515 - - 1478 - - 701 655 942 701 661 988

          Stage 1 - - - - - - 841 765 - 931 830 -

          Stage 2 - - - - - - 916 824 - 828 764 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1515 - - 1478 - - 672 643 942 670 648 988

Mov Cap-2 Maneuver - - - - - - 672 643 - 670 648 -

          Stage 1 - - - - - - 826 751 - 914 829 -

          Stage 2 - - - - - - 889 823 - 786 750 -

 

Approach EB WB NB SB

HCM Control Delay, s 1.4 0.2 10.5 10.6

HCM LOS B B

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 679 1515 - - 1478 - - 694

HCM Lane V/C Ratio 0.04 0.017 - - 0.001 - - 0.077

HCM Control Delay (s) 10.5 7.4 0 - 7.4 0 - 10.6

HCM Lane LOS B A A - A A - B

HCM 95th %tile Q(veh) 0.1 0.1 - - 0 - - 0.2



HCM 2010 TWSC

3: S Woodruff Road & Lebanon Road 02/08/2017

PM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 6.8

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

Lane Configurations

Traffic Vol, veh/h 26 127 4 14 93 4 3 88 21 5 86 31

Future Vol, veh/h 26 127 4 14 93 4 3 88 21 5 86 31

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 89 89 89 89 89 89 89 89 89 89 89 89

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 29 143 4 16 104 4 3 99 24 6 97 35

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 297 254 114 316 260 111 131 0 0 122 0 0

          Stage 1 125 125 - 117 117 - - - - - - -

          Stage 2 172 129 - 199 143 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 655 650 939 637 645 942 1454 - - 1465 - -

          Stage 1 879 792 - 888 799 - - - - - - -

          Stage 2 830 789 - 803 779 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 568 646 939 524 641 942 1454 - - 1465 - -

Mov Cap-2 Maneuver 568 646 - 524 641 - - - - - - -

          Stage 1 877 789 - 886 797 - - - - - - -

          Stage 2 716 787 - 652 776 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 12.8 12.1 0.2 0.3

HCM LOS B B

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1454 - - 637 631 1465 - -

HCM Lane V/C Ratio 0.002 - - 0.277 0.198 0.004 - -

HCM Control Delay (s) 7.5 0 - 12.8 12.1 7.5 0 -

HCM Lane LOS A A - B B A A -

HCM 95th %tile Q(veh) 0 - - 1.1 0.7 0 - -



HCM 2010 TWSC

3: Hogbin Road & Fairton Road 02/08/2017

AM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 5.8

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

Lane Configurations

Traffic Vol, veh/h 26 67 3 30 52 16 0 60 20 10 84 12

Future Vol, veh/h 26 67 3 30 52 16 0 60 20 10 84 12

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 28 72 3 32 56 17 0 65 22 11 90 13

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 230 204 97 231 200 75 103 0 0 86 0 0

          Stage 1 118 118 - 75 75 - - - - - - -

          Stage 2 112 86 - 156 125 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 725 692 959 724 696 986 1489 - - 1510 - -

          Stage 1 887 798 - 934 833 - - - - - - -

          Stage 2 893 824 - 846 792 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 664 686 959 660 690 986 1489 - - 1510 - -

Mov Cap-2 Maneuver 664 686 - 660 690 - - - - - - -

          Stage 1 887 792 - 934 833 - - - - - - -

          Stage 2 819 824 - 760 786 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 11.2 10.9 0 0.7

HCM LOS B B

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1489 - - 686 715 1510 - -

HCM Lane V/C Ratio - - - 0.15 0.147 0.007 - -

HCM Control Delay (s) 0 - - 11.2 10.9 7.4 0 -

HCM Lane LOS A - - B B A A -

HCM 95th %tile Q(veh) 0 - - 0.5 0.5 0 - -



HCM 2010 TWSC

3: Kenyon Avenue & Lebanon Road 02/08/2017

PM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 2.7

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

Lane Configurations

Traffic Vol, veh/h 4 138 6 4 165 13 5 44 2 2 33 3

Future Vol, veh/h 4 138 6 4 165 13 5 44 2 2 33 3

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 4 150 7 4 179 14 5 48 2 2 36 3

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 193 0 0 157 0 0 377 364 153 382 360 186

          Stage 1 - - - - - - 162 162 - 195 195 -

          Stage 2 - - - - - - 215 202 - 187 165 -

Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22

Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -

Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -

Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1380 - - 1423 - - 580 564 893 576 567 856

          Stage 1 - - - - - - 840 764 - 807 739 -

          Stage 2 - - - - - - 787 734 - 815 762 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1380 - - 1423 - - 547 561 893 535 564 856

Mov Cap-2 Maneuver - - - - - - 547 561 - 535 564 -

          Stage 1 - - - - - - 837 762 - 805 737 -

          Stage 2 - - - - - - 744 732 - 760 760 -

 

Approach EB WB NB SB

HCM Control Delay, s 0.2 0.2 12 11.7

HCM LOS B B

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 568 1380 - - 1423 - - 578

HCM Lane V/C Ratio 0.098 0.003 - - 0.003 - - 0.071

HCM Control Delay (s) 12 7.6 0 - 7.5 0 - 11.7

HCM Lane LOS B A A - A A - B

HCM 95th %tile Q(veh) 0.3 0 - - 0 - - 0.2



HCM 2010 TWSC

2: Sharp Street & Harrison Avenue 02/08/2017

PM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 5.5

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

Lane Configurations

Traffic Vol, veh/h 0 0 3 59 3 58 3 320 80 75 706 6

Future Vol, veh/h 0 0 3 59 3 58 3 320 80 75 706 6

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 3 64 3 63 3 348 87 82 767 7

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1365 1375 771 1333 1335 391 774 0 0 435 0 0

          Stage 1 934 934 - 398 398 - - - - - - -

          Stage 2 431 441 - 935 937 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 125 145 400 131 154 658 842 - - 1125 - -

          Stage 1 319 345 - 628 603 - - - - - - -

          Stage 2 603 577 - 318 343 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 100 126 400 117 134 658 842 - - 1125 - -

Mov Cap-2 Maneuver 100 126 - 117 134 - - - - - - -

          Stage 1 317 301 - 625 600 - - - - - - -

          Stage 2 540 574 - 275 299 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 14.1 54.4 0.1 0.8

HCM LOS B F

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 842 - - 400 195 1125 - -

HCM Lane V/C Ratio 0.004 - - 0.008 0.669 0.072 - -

HCM Control Delay (s) 9.3 0 - 14.1 54.4 8.4 0 -

HCM Lane LOS A A - B F A A -

HCM 95th %tile Q(veh) 0 - - 0 4 0.2 - -



HCM 2010 TWSC

3: Brewster Road & Maple Avenue 02/08/2017

PM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 3.6

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

Lane Configurations

Traffic Vol, veh/h 31 35 28 2 29 5 42 220 9 10 276 14

Future Vol, veh/h 31 35 28 2 29 5 42 220 9 10 276 14

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 34 38 30 2 32 5 46 239 10 11 300 15

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 683 669 308 699 672 244 315 0 0 249 0 0

          Stage 1 329 329 - 335 335 - - - - - - -

          Stage 2 354 340 - 364 337 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 363 379 732 354 377 795 1245 - - 1317 - -

          Stage 1 684 646 - 679 643 - - - - - - -

          Stage 2 663 639 - 655 641 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 323 359 732 299 357 795 1245 - - 1317 - -

Mov Cap-2 Maneuver 323 359 - 299 357 - - - - - - -

          Stage 1 655 640 - 650 615 - - - - - - -

          Stage 2 598 612 - 585 635 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 16.8 15.5 1.2 0.3

HCM LOS C C

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1245 - - 406 382 1317 - -

HCM Lane V/C Ratio 0.037 - - 0.252 0.102 0.008 - -

HCM Control Delay (s) 8 0 - 16.8 15.5 7.8 0 -

HCM Lane LOS A A - C C A A -

HCM 95th %tile Q(veh) 0.1 - - 1 0.3 0 - -



HCM 2010 TWSC

3: East Avenue & Garden Road 02/08/2017

PM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Int Delay, s/veh 2.9

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

Lane Configurations

Traffic Vol, veh/h 14 85 4 0 116 42 2 16 0 24 24 17

Future Vol, veh/h 14 85 4 0 116 42 2 16 0 24 24 17

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 15 92 4 0 126 46 2 17 0 26 26 18

 

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 172 0 0 97 0 0 296 297 95 283 276 149

          Stage 1 - - - - - - 125 125 - 149 149 -

          Stage 2 - - - - - - 171 172 - 134 127 -

Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22

Critical Hdwy Stg 1 - - - - - - 6.12 5.52 - 6.12 5.52 -

Critical Hdwy Stg 2 - - - - - - 6.12 5.52 - 6.12 5.52 -

Follow-up Hdwy 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318

Pot Cap-1 Maneuver 1405 - - 1496 - - 656 615 962 669 632 898

          Stage 1 - - - - - - 879 792 - 854 774 -

          Stage 2 - - - - - - 831 756 - 869 791 -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 1405 - - 1496 - - 617 608 962 649 625 898

Mov Cap-2 Maneuver - - - - - - 617 608 - 649 625 -

          Stage 1 - - - - - - 869 783 - 845 774 -

          Stage 2 - - - - - - 786 756 - 840 782 -

 

Approach EB WB NB SB

HCM Control Delay, s 1 0 11.1 10.8

HCM LOS B B

 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 609 1405 - - 1496 - - 689

HCM Lane V/C Ratio 0.032 0.011 - - - - - 0.103

HCM Control Delay (s) 11.1 7.6 0 - 0 - - 10.8

HCM Lane LOS B A A - A - - B

HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0.3
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HCM 2010 AWSC

3: S Woodruff Road & Lebanon Road 02/08/2017

AM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh 8.9

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 12 90 0 0 18 97 0 0 0 97 17

Future Vol, veh/h 0 12 90 0 0 18 97 0 0 0 97 17

Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 15 113 0 0 23 121 0 0 0 121 21

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 8.9 9 8.8

HCM LOS A A A

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 0% 12% 16% 2%

Vol Thru, % 85% 88% 84% 86%

Vol Right, % 15% 0% 0% 13%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 114 102 115 119

LT Vol 0 12 18 2

Through Vol 97 90 97 102

RT Vol 17 0 0 15

Lane Flow Rate 142 128 144 149

Geometry Grp 1 1 1 1

Degree of Util (X) 0.185 0.171 0.192 0.194

Departure Headway (Hd) 4.684 4.825 4.812 4.692

Convergence, Y/N Yes Yes Yes Yes

Cap 762 741 743 762

Service Time 2.731 2.874 2.86 2.739

HCM Lane V/C Ratio 0.186 0.173 0.194 0.196

HCM Control Delay 8.8 8.9 9 8.9

HCM Lane LOS A A A A

HCM 95th-tile Q 0.7 0.6 0.7 0.7



HCM 2010 AWSC

3: S Woodruff Road & Lebanon Road 02/08/2017

AM Improvements  12/14/2016 Baseline Synchro 9 Report

ACB Page 2

Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 2 102 15

Future Vol, veh/h 0 2 102 15

Peak Hour Factor 0.80 0.80 0.80 0.80

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 3 128 19

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 8.9

HCM LOS A

            



HCM 2010 AWSC

3: Hogbin Road & Fairton Road 02/08/2017

AM Improvements  12/16/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Intersection Delay, s/veh 8

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 10 43 1 0 19 53 4 0 1 120 19

Future Vol, veh/h 0 10 43 1 0 19 53 4 0 1 120 19

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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 11 47 1 0 21 58 4 0 1 130 21

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 7.9 8.1 8.2

HCM LOS A A A

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 1% 19% 25% 10%

Vol Thru, % 86% 80% 70% 52%

Vol Right, % 14% 2% 5% 38%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 140 54 76 71

LT Vol 1 10 19 7

Through Vol 120 43 53 37

RT Vol 19 1 4 27

Lane Flow Rate 152 59 83 77

Geometry Grp 1 1 1 1

Degree of Util (X) 0.18 0.074 0.104 0.09

Departure Headway (Hd) 4.268 4.564 4.529 4.22

Convergence, Y/N Yes Yes Yes Yes

Cap 843 787 794 852

Service Time 2.28 2.579 2.542 2.233

HCM Lane V/C Ratio 0.18 0.075 0.105 0.09

HCM Control Delay 8.2 7.9 8.1 7.7

HCM Lane LOS A A A A

HCM 95th-tile Q 0.7 0.2 0.3 0.3



HCM 2010 AWSC

3: Hogbin Road & Fairton Road 02/08/2017

AM Improvements  12/16/2016 Baseline Synchro 9 Report

ACB Page 2

Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 7 37 27

Future Vol, veh/h 0 7 37 27

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 8 40 29

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 7.7

HCM LOS A

            



HCM 2010 Signalized Intersection Summary

2: Sharp Street & Harrison Avenue 02/08/2017

AM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

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

Lane Configurations

Traffic Volume (veh/h) 3 9 7 19 3 101 5 450 137 68 295 3

Future Volume (veh/h) 3 9 7 19 3 101 5 450 137 68 295 3

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900

Adj Flow Rate, veh/h 3 10 8 21 3 110 5 489 149 74 321 3

Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

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

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 78 111 75 85 14 149 61 1014 307 235 979 9

Arrive On Green 0.11 0.11 0.11 0.11 0.11 0.11 0.74 0.74 0.74 0.74 0.74 0.74

Sat Flow, veh/h 99 971 658 157 126 1297 3 1370 414 224 1322 12

Grp Volume(v), veh/h 21 0 0 134 0 0 643 0 0 398 0 0

Grp Sat Flow(s),veh/h/ln 1728 0 0 1580 0 0 1787 0 0 1558 0 0

Q Serve(g_s), s 0.0 0.0 0.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.7 0.0 0.0 5.1 0.0 0.0 9.0 0.0 0.0 4.4 0.0 0.0

Prop In Lane 0.14 0.38 0.16 0.82 0.01 0.23 0.19 0.01

Lane Grp Cap(c), veh/h 264 0 0 248 0 0 1382 0 0 1222 0 0

V/C Ratio(X) 0.08 0.00 0.00 0.54 0.00 0.00 0.47 0.00 0.00 0.33 0.00 0.00

Avail Cap(c_a), veh/h 553 0 0 521 0 0 1382 0 0 1222 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 24.6 0.0 0.0 26.5 0.0 0.0 3.3 0.0 0.0 2.7 0.0 0.0

Incr Delay (d2), s/veh 0.1 0.0 0.0 1.8 0.0 0.0 1.1 0.0 0.0 0.7 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(95%),veh/ln 0.6 0.0 0.0 4.2 0.0 0.0 8.3 0.0 0.0 4.4 0.0 0.0

LnGrp Delay(d),s/veh 24.7 0.0 0.0 28.3 0.0 0.0 4.4 0.0 0.0 3.4 0.0 0.0

LnGrp LOS C C A A

Approach Vol, veh/h 21 134 643 398

Approach Delay, s/veh 24.7 28.3 4.4 3.4

Approach LOS C C A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 50.4 11.6 50.4 11.6

Change Period (Y+Rc), s 4.5 4.5 4.5 4.5

Max Green Setting (Gmax), s 35.5 18.0 35.5 18.0

Max Q Clear Time (g_c+I1), s 11.0 2.7 6.4 7.1

Green Ext Time (p_c), s 8.2 0.7 8.7 0.6

Intersection Summary

HCM 2010 Ctrl Delay 7.1

HCM 2010 LOS A

Notes



HCM 2010 AWSC

3: Brewster Road & Maple Avenue 02/08/2017

AM Improvements  12/16/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh 10

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 11 30 45 0 5 22 13 0 29 217 4

Future Vol, veh/h 0 11 30 45 0 5 22 13 0 29 217 4

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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 12 33 49 0 5 24 14 0 32 236 4

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 8.8 8.6 10.2

HCM LOS A A B

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 12% 13% 12% 1%

Vol Thru, % 87% 35% 55% 93%

Vol Right, % 2% 52% 33% 6%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 250 86 40 284

LT Vol 29 11 5 3

Through Vol 217 30 22 263

RT Vol 4 45 13 18

Lane Flow Rate 272 93 43 309

Geometry Grp 1 1 1 1

Degree of Util (X) 0.35 0.13 0.063 0.39

Departure Headway (Hd) 4.636 5.015 5.214 4.55

Convergence, Y/N Yes Yes Yes Yes

Cap 774 710 682 787

Service Time 2.681 3.079 3.285 2.594

HCM Lane V/C Ratio 0.351 0.131 0.063 0.393

HCM Control Delay 10.2 8.8 8.6 10.5

HCM Lane LOS B A A B

HCM 95th-tile Q 1.6 0.4 0.2 1.9



HCM 2010 AWSC
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AM Improvements  12/16/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 3 263 18

Future Vol, veh/h 0 3 263 18

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 3 286 20

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 10.5

HCM LOS B

            



HCM 2010 AWSC

3: East Avenue & Garden Road 02/08/2017

AM Improvements  12/16/2016 Baseline Synchro 9 Report

ACB Page 1

Intersection

Intersection Delay, s/veh 7.8

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 23 102 1 0 2 61 14 0 1 20 4

Future Vol, veh/h 0 23 102 1 0 2 61 14 0 1 20 4

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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 25 111 1 0 2 66 15 0 1 22 4

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 8 7.6 7.5

HCM LOS A A A

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 4% 18% 3% 53%

Vol Thru, % 80% 81% 79% 33%

Vol Right, % 16% 1% 18% 14%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 25 126 77 49

LT Vol 1 23 2 26

Through Vol 20 102 61 16

RT Vol 4 1 14 7

Lane Flow Rate 27 137 84 53

Geometry Grp 1 1 1 1

Degree of Util (X) 0.033 0.159 0.095 0.066

Departure Headway (Hd) 4.394 4.168 4.074 4.473

Convergence, Y/N Yes Yes Yes Yes

Cap 819 850 866 805

Service Time 2.396 2.242 2.162 2.474

HCM Lane V/C Ratio 0.033 0.161 0.097 0.066

HCM Control Delay 7.5 8 7.6 7.8

HCM Lane LOS A A A A

HCM 95th-tile Q 0.1 0.6 0.3 0.2



HCM 2010 AWSC

3: East Avenue & Garden Road 02/08/2017

AM Improvements  12/16/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 26 16 7

Future Vol, veh/h 0 26 16 7

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 28 17 8

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 7.8

HCM LOS A

            



HCM 2010 AWSC

3: S Woodruff Road & Lebanon Road 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh 8.8

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 26 127 4 0 14 93 4 0 3 88 21

Future Vol, veh/h 0 26 127 4 0 14 93 4 0 3 88 21

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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 28 138 4 0 15 101 4 0 3 96 23

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 9.1 8.7 8.6

HCM LOS A A A

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 3% 17% 13% 4%

Vol Thru, % 79% 81% 84% 70%

Vol Right, % 19% 3% 4% 25%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 112 157 111 122

LT Vol 3 26 14 5

Through Vol 88 127 93 86

RT Vol 21 4 4 31

Lane Flow Rate 122 171 121 133

Geometry Grp 1 1 1 1

Degree of Util (X) 0.158 0.223 0.159 0.171

Departure Headway (Hd) 4.683 4.697 4.744 4.633

Convergence, Y/N Yes Yes Yes Yes

Cap 763 763 754 772

Service Time 2.727 2.738 2.788 2.676

HCM Lane V/C Ratio 0.16 0.224 0.16 0.172

HCM Control Delay 8.6 9.1 8.7 8.6

HCM Lane LOS A A A A

HCM 95th-tile Q 0.6 0.9 0.6 0.6



HCM 2010 AWSC

3: S Woodruff Road & Lebanon Road 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 5 86 31

Future Vol, veh/h 0 5 86 31

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 5 93 34

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 8.6

HCM LOS A

            



HCM 2010 AWSC

3: Hogbin Road & Fairton Road 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh 8.2

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 26 67 3 0 30 52 16 0 0 60 20

Future Vol, veh/h 0 26 67 3 0 30 52 16 0 0 60 20

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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 28 73 3 0 33 57 17 0 0 65 22

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 8.3 8.2 8

HCM LOS A A A

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 0% 27% 31% 9%

Vol Thru, % 75% 70% 53% 79%

Vol Right, % 25% 3% 16% 11%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 80 96 98 106

LT Vol 0 26 30 10

Through Vol 60 67 52 84

RT Vol 20 3 16 12

Lane Flow Rate 87 104 107 115

Geometry Grp 1 1 1 1

Degree of Util (X) 0.106 0.132 0.133 0.143

Departure Headway (Hd) 4.406 4.552 4.48 4.473

Convergence, Y/N Yes Yes Yes Yes

Cap 814 789 801 803

Service Time 2.429 2.574 2.501 2.494

HCM Lane V/C Ratio 0.107 0.132 0.134 0.143

HCM Control Delay 8 8.3 8.2 8.2

HCM Lane LOS A A A A

HCM 95th-tile Q 0.4 0.5 0.5 0.5



HCM 2010 AWSC

3: Hogbin Road & Fairton Road 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 10 84 12

Future Vol, veh/h 0 10 84 12

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 11 91 13

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 8.2

HCM LOS A

            



HCM 2010 AWSC

3: Kenyon Avenue & Lebanon Road 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh 8.4

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 4 138 6 0 4 165 13 0 5 44 2

Future Vol, veh/h 0 4 138 6 0 4 165 13 0 5 44 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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 4 150 7 0 4 179 14 0 5 48 2

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 8.4 8.6 8.2

HCM LOS A A A

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 10% 3% 2% 5%

Vol Thru, % 86% 93% 91% 87%

Vol Right, % 4% 4% 7% 8%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 51 148 182 38

LT Vol 5 4 4 2

Through Vol 44 138 165 33

RT Vol 2 6 13 3

Lane Flow Rate 55 161 198 41

Geometry Grp 1 1 1 1

Degree of Util (X) 0.074 0.195 0.236 0.055

Departure Headway (Hd) 4.776 4.356 4.3 4.762

Convergence, Y/N Yes Yes Yes Yes

Cap 751 825 837 752

Service Time 2.802 2.376 2.32 2.789

HCM Lane V/C Ratio 0.073 0.195 0.237 0.055

HCM Control Delay 8.2 8.4 8.6 8.1

HCM Lane LOS A A A A

HCM 95th-tile Q 0.2 0.7 0.9 0.2
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Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 2 33 3

Future Vol, veh/h 0 2 33 3

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 2 36 3

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 8.1

HCM LOS A

            



HCM 2010 Signalized Intersection Summary

2: Sharp Street & Harrison Avenue 02/08/2017

PM Existing  12/14/2016 Baseline Synchro 9 Report

ACB Page 1

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

Lane Configurations

Traffic Volume (veh/h) 0 0 3 59 3 58 3 320 80 75 706 6

Future Volume (veh/h) 0 0 3 59 3 58 3 320 80 75 706 6

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 1900 1863 1900 1900 1863 1900 1900 1863 1900 1900 1863 1900

Adj Flow Rate, veh/h 0 0 3 64 3 63 3 348 87 82 767 7

Adj No. of Lanes 0 1 0 0 1 0 0 1 0 0 1 0

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

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 0 0 175 162 14 81 62 1015 252 146 1147 10

Arrive On Green 0.00 0.00 0.11 0.11 0.11 0.11 0.71 0.71 0.71 0.71 0.71 0.71

Sat Flow, veh/h 0 0 1583 659 125 737 2 1437 357 114 1623 14

Grp Volume(v), veh/h 0 0 3 130 0 0 438 0 0 856 0 0

Grp Sat Flow(s),veh/h/ln 0 0 1583 1520 0 0 1796 0 0 1751 0 0

Q Serve(g_s), s 0.0 0.0 0.1 4.3 0.0 0.0 0.0 0.0 0.0 2.5 0.0 0.0

Cycle Q Clear(g_c), s 0.0 0.0 0.1 5.0 0.0 0.0 5.7 0.0 0.0 15.4 0.0 0.0

Prop In Lane 0.00 1.00 0.49 0.48 0.01 0.20 0.10 0.01

Lane Grp Cap(c), veh/h 0 0 175 257 0 0 1329 0 0 1303 0 0

V/C Ratio(X) 0.00 0.00 0.02 0.51 0.00 0.00 0.33 0.00 0.00 0.66 0.00 0.00

Avail Cap(c_a), veh/h 0 0 475 541 0 0 1329 0 0 1303 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 0.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 0.0 0.0 23.8 25.9 0.0 0.0 3.4 0.0 0.0 4.8 0.0 0.0

Incr Delay (d2), s/veh 0.0 0.0 0.0 1.5 0.0 0.0 0.7 0.0 0.0 2.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 0.0 0.0 2.2 0.0 0.0 3.0 0.0 0.0 8.6 0.0 0.0

LnGrp Delay(d),s/veh 0.0 0.0 23.8 27.4 0.0 0.0 4.1 0.0 0.0 7.4 0.0 0.0

LnGrp LOS C C A A

Approach Vol, veh/h 3 130 438 856

Approach Delay, s/veh 23.8 27.4 4.1 7.4

Approach LOS C C A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 6 8

Phs Duration (G+Y+Rc), s 48.4 11.6 48.4 11.6

Change Period (Y+Rc), s 6.0 5.0 6.0 5.0

Max Green Setting (Gmax), s 31.0 18.0 31.0 18.0

Max Q Clear Time (g_c+I1), s 7.7 2.1 17.4 7.0

Green Ext Time (p_c), s 10.7 0.6 7.7 0.5

Intersection Summary

HCM 2010 Ctrl Delay 8.2

HCM 2010 LOS A



HCM 2010 AWSC

3: Brewster Road & Maple Avenue 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh 10.5

Intersection LOS B

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 31 35 28 0 2 29 5 0 42 220 9

Future Vol, veh/h 0 31 35 28 0 2 29 5 0 42 220 9

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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 34 38 30 0 2 32 5 0 46 239 10

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 9.3 8.9 10.7

HCM LOS A A B

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 15% 33% 6% 3%

Vol Thru, % 81% 37% 81% 92%

Vol Right, % 3% 30% 14% 5%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 271 94 36 300

LT Vol 42 31 2 10

Through Vol 220 35 29 276

RT Vol 9 28 5 14

Lane Flow Rate 295 102 39 326

Geometry Grp 1 1 1 1

Degree of Util (X) 0.383 0.15 0.059 0.419

Departure Headway (Hd) 4.686 5.284 5.436 4.622

Convergence, Y/N Yes Yes Yes Yes

Cap 763 673 652 776

Service Time 2.74 3.36 3.523 2.673

HCM Lane V/C Ratio 0.387 0.152 0.06 0.42

HCM Control Delay 10.7 9.3 8.9 11

HCM Lane LOS B A A B

HCM 95th-tile Q 1.8 0.5 0.2 2.1



HCM 2010 AWSC

3: Brewster Road & Maple Avenue 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 10 276 14

Future Vol, veh/h 0 10 276 14

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 11 300 15

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 11

HCM LOS B

            



HCM 2010 AWSC

3: East Avenue & Garden Road 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report
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Intersection

Intersection Delay, s/veh 8

Intersection LOS A

Movement EBU EBL EBT EBR WBU WBL WBT WBR NBU NBL NBT NBR

Lane Configurations

Traffic Vol, veh/h 0 14 85 4 0 0 116 42 0 2 16 0

Future Vol, veh/h 0 14 85 4 0 0 116 42 0 2 16 0

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

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 15 92 4 0 0 126 46 0 2 17 0

Number of Lanes 0 0 1 0 0 0 1 0 0 0 1 0

Approach EB WB NB

Opposing Approach WB EB SB

Opposing Lanes 1 1 1

Conflicting Approach Left SB NB EB

Conflicting Lanes Left 1 1 1

Conflicting Approach Right NB SB WB

Conflicting Lanes Right 1 1 1

HCM Control Delay 8 8.1 7.8

HCM LOS A A A

            

Lane NBLn1 EBLn1 WBLn1 SBLn1

Vol Left, % 11% 14% 0% 37%

Vol Thru, % 89% 83% 73% 37%

Vol Right, % 0% 4% 27% 26%

Sign Control Stop Stop Stop Stop

Traffic Vol by Lane 18 103 158 65

LT Vol 2 14 0 24

Through Vol 16 85 116 24

RT Vol 0 4 42 17

Lane Flow Rate 20 112 172 71

Geometry Grp 1 1 1 1

Degree of Util (X) 0.025 0.135 0.192 0.088

Departure Headway (Hd) 4.657 4.328 4.017 4.49

Convergence, Y/N Yes Yes Yes Yes

Cap 771 833 878 801

Service Time 2.668 2.328 2.113 2.499

HCM Lane V/C Ratio 0.026 0.134 0.196 0.089

HCM Control Delay 7.8 8 8.1 7.9

HCM Lane LOS A A A A

HCM 95th-tile Q 0.1 0.5 0.7 0.3



HCM 2010 AWSC

3: East Avenue & Garden Road 02/08/2017

PM Improvements  12/14/2016 Baseline Synchro 9 Report

ACB Page 2

Intersection

Intersection Delay, s/veh

Intersection LOS

Movement SBU SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 24 24 17

Future Vol, veh/h 0 24 24 17

Peak Hour Factor 0.92 0.92 0.92 0.92

Heavy Vehicles, % 2 2 2 2

Mvmt Flow 0 26 26 18

Number of Lanes 0 0 1 0

Approach SB

Opposing Approach NB

Opposing Lanes 1

Conflicting Approach Left WB

Conflicting Lanes Left 1

Conflicting Approach Right EB

Conflicting Lanes Right 1

HCM Control Delay 7.9

HCM LOS A
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Cumberland County 6 Intersections 1/4/2017

South Woodruff Road (CR 553) and Lebanon Road (CR 654)

CUMB1602 A. Celletti-Baron

B. Grasso

ITEM NO QTY UNIT UNIT PRICE TOTAL

1 REGULATORY AND WARNING SIGNS 28 SF $40.00 $1,120.00

2 TRAFFIC MARKINGS, LONG LIFE, THERMOPLASTIC 2056 SF $4.00 $8,224.00

3 MODIFY TRAFFIC SIGNAL 1 LS $1,000.00 $1,000.00

TOTAL COST $10,344.00

SITE LOCATION: REVISED

ENGINEER'S ESTIMATE

PROJECT NAME: DATE:

COUNTY PROJECT NO.: PREPARED BY:

REVIEWED  BY:

DESCRIPTION



Cumberland County 6 Intersections 2/3/2017

Hogbin Road  (CR 625) & Fairton Road (CR 698)

CUMB1602 A. Celletti-Baron

B. Grasso

ITEM NO QTY UNIT UNIT PRICE TOTAL

1 REGULATORY AND WARNING SIGNS 28 SF $40.00 $1,120.00

2 TRAFFIC MARKINGS, LONG LIFE, THERMOPLASTIC 1052 SF $4.00 $4,208.00

3 MODIFY TRAFFIC SIGNAL 1 LS $1,000.00 $1,000.00

TOTAL COST $6,328.00

DESCRIPTION

SITE LOCATION: REVISED

ENGINEER'S ESTIMATE

PROJECT NAME: DATE:

COUNTY PROJECT NO.: PREPARED BY:

REVIEWED  BY:



Cumberland County 6 Intersections 2/3/2017

Lebanon Road  (CR 654) & Kenyon Road (CR 717)

CUMB1502 A. Celletti-Baron

B. Grasso

ITEM NO QTY UNIT UNIT PRICE TOTAL

1 REGULATORY AND WARNING SIGNS 56 SF $40.00 $2,240.00

2 TRAFFIC MARKINGS, LONG LIFE, THERMOPLASTIC 1052 SF $4.00 $4,208.00

3

TOTAL COST $6,448.00

DESCRIPTION

SITE LOCATION: REVISED

ENGINEER'S ESTIMATE

PROJECT NAME: DATE:

COUNTY PROJECT NO.: PREPARED BY:

REVIEWED  BY:



Cumberland County 6 Intersections 2/3/2017

Sharp Street (CR 667) &Harrison Avenue

CUMB1602 A. Celletti-Baron

B. Grasso

ITEM NO QTY UNIT UNIT PRICE TOTAL

1 REGULATORY AND WARNING SIGNS 12.5 SF $40.00 $500.00

2 TRAFFIC MARKINGS, LONG LIFE THERMOPLASTIC 300 SF $4.00 $1,200.00

3 TRAFFIC STRIPES, 4" 850 LF $4.00 $3,400.00

3 TRAFFIC SIGNAL EQUIPMENT 1 LS $195,000.00 $195,000.00

TOTAL COST $200,100.00

SITE LOCATION:

COUNTY PROJECT NO.:

REVISED

ENGINEER'S ESTIMATE

PROJECT NAME: DATE:

PREPARED BY:

REVIEWED  BY:

DESCRIPTION

PHASE 1



Cumberland County 6 Intersections 2/3/2017

Brewster Road (CR 672) & Maple Avenue

CUMB1602 A. Celletti-Baron

B. Grasso

ITEM NO QTY UNIT UNIT PRICE TOTAL

1 REGULATORY AND WARNING SIGNS 43.5 SF $40.00 $1,740.00

2 TRAFFIC MARKINGS, LONG LIFE, THERMOPLASTIC 1052 LF $4.00 $4,208.00

3 SELECTIVE CLEARING 1 LS $2,000.00 $2,000.00

TOTAL COST $7,948.00

ENGINEER'S ESTIMATE

DESCRIPTION

PROJECT NAME:

SITE LOCATION:

PREPARED BY:

REVIEWED  BY:

COUNTY PROJECT NO.:

DATE:

REVISED

PHASE 1



Cumberland County 6 Intersections 2/3/2017

Garden Road (CR 674) & East Avenue

CUMB1602 A. Celletti-Baron

B. Grasso

ITEM NO QTY UNIT UNIT PRICE TOTAL

1 REGULATORY AND WARNING SIGNS 43.5 SF $40.00 $1,740.00

2 TRAFFIC MARKINGS, LONG LIFE, THERMOPLASTIC 1052 LF $4.00 $4,208.00

3 SELECTIVE CLEARING 1 LS $2,000.00 $2,000.00

TOTAL COST $7,948.00

DESCRIPTION

SITE LOCATION: REVISED

ENGINEER'S ESTIMATE

PROJECT NAME: DATE:

COUNTY PROJECT NO.: PREPARED BY:

REVIEWED  BY:
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TRAFFIC SIGNAL WARRANT EVALUATION 

 



Pennoni Associates
3001 Market Street

Philadelphia, PA, 19104
Signal Warrants - Summary

Major Street Approaches Minor Street Approaches

Northbound:   Sharp Street

Number of Lanes: 1

Approach Speed: 41

Total Approach Volume: 5,420

Eastbound:   Harrison Avenue

Number of Lanes: 1

Total Approach Volume: 91

Southbound:   Sharp Street

Number of Lanes: 1

Approach Speed: 43

Total Approach Volume: 4,975

Westbound:   Harrison Avenue

Number of Lanes: 1

Total Approach Volume: 1,158

Warrant Summary (Rural values apply.)

 Warrant 1 - Eight Hour Vehicular Volumes  ............................................................................................. Satisfied

 Warrant 1A - Minimum Vehicular Volume  ......................................................................................... Not Satisfied

Required volumes reached for 6 hours, 8 are needed

 Warrant 1B - Interruption of Continuous Traffic  .............................................................................. Satisfied

Required volumes reached for 11 hours, 8 are needed

 Warrant 1 A&B - Combination of Warrants  ...................................................................................... Satisfied

Required volumes reached for 8 hours, 8 are needed

 Warrant 2 - Four Hour Volumes  ................................................................................................................ Satisfied

Number of hours (9) volumes exceed minimum >= minimum required (4).

 Warrant 3 - Peak Hour  ............................................................................................................................... Satisfied

 Warrant 3A - Peak Hour Delay  ........................................................................................................... Not Satisfied

Total approach volumes and delays on minor street do not exceed minimums for any hour.

 Warrant 3B - Peak Hour Volumes  ...................................................................................................... Satisfied

Volumes exceed minimums for at least one hour.

 Warrant 4 - Pedestrian Volumes  ............................................................................................................... Not Satisfied

Required 4 Hr pedestrian volume reached for 0 hour(s) and the single hour volume for 0 hour(s)

 Warrant 5 - School Crossing  .................................................................................................................... Not Satisfied

Number of gaps > .0 seconds (0) exceeds the number of minutes in the crossing period (0).

 Warrant 6 - Coordinated Signal System  .................................................................................................. Not Satisfied

No adjacent coordinated signals are present

 Warrant 7 - Crash Experience  ................................................................................................................... Not Satisfied

Number of accidents (1) is less than minimum (5). Volume minimums are met.

 Warrant 8 - Roadway Network  .................................................................................................................. Not Satisfied

Major Route conditions not met. One or more volume requirement met.



Pennoni Associates
3001 Market Street

Philadelphia, PA, 19104
Signal Warrants - Summary
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[Rural,  1 major lane and 1 minor lane curves used]
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Analysis of 8-Hour Volume Warrants:

Hour Major Higher Minor War-1A War-1B War-1A&B

Begin Total Vol Dir Major Crit Minor Crit Meets? Major Crit Minor Crit Meets? Major Crit Minor Crit Meets?

00:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

01:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

02:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

03:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

04:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

05:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

06:00 361 16 WB 350-Yes 105-No Major 525-No 53-No --- 420-No 84-No ---

07:00 664 60 WB 350-Yes 105-No Major 525-Yes 53-Yes Both 420-Yes 84-No Major

08:00 812 130 WB 350-Yes 105-Yes Both 525-Yes 53-Yes Both 420-Yes 84-Yes Both

09:00 705 63 WB 350-Yes 105-No Major 525-Yes 53-Yes Both 420-Yes 84-No Major

10:00 752 95 WB 350-Yes 105-No Major 525-Yes 53-Yes Both 420-Yes 84-Yes Both

11:00 845 78 WB 350-Yes 105-No Major 525-Yes 53-Yes Both 420-Yes 84-No Major

12:00 958 109 WB 350-Yes 105-Yes Both 525-Yes 53-Yes Both 420-Yes 84-Yes Both

13:00 947 100 WB 350-Yes 105-No Major 525-Yes 53-Yes Both 420-Yes 84-Yes Both

14:00 958 156 WB 350-Yes 105-Yes Both 525-Yes 53-Yes Both 420-Yes 84-Yes Both

15:00 1,120 118 WB 350-Yes 105-Yes Both 525-Yes 53-Yes Both 420-Yes 84-Yes Both

16:00 1,184 128 WB 350-Yes 105-Yes Both 525-Yes 53-Yes Both 420-Yes 84-Yes Both

17:00 1,089 105 WB 350-Yes 105-Yes Both 525-Yes 53-Yes Both 420-Yes 84-Yes Both

18:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

19:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

20:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

21:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

22:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---

23:00 0 0 EB 350-No 105-No --- 525-No 53-No --- 420-No 84-No ---


