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EXECUTIVE SUMMARY 
 
This Study documents the results of an investigation of transportation impacts and parking requirements for the 

Hollywood Casino proposed on the site of the existing Turf Club (700 Packer Avenue) in the Stadium District of 

Philadelphia, Pennsylvania. The study has been prepared for Penn National Gaming, Inc. in support of an 

application to the Pennsylvania Gaming Control Board for a license to operate a casino in Philadelphia.   

 

The casino license would permit operation of a 2,250 slot casino facility with 66 table games and 15 poker tables. 

The Phase 1 Development Program for the site consists of the following: 

 

• Multi–level, 102,000 SF gaming area with 2,250 slot machines and 81 table games  

• 3380 vehicle parking garage (2700 customer spaces, 230 valet spaces, 450 employee spaces) 

• 76 vehicle surface lot (70 valet spaces, 6 bus spaces) 

• 935 seat restaurant and bar facilities 

• 500 SF of retail 

• 12,500 SF of multi-purpose space 

 

It is anticipated that the Pennsylvania Gaming Control Board will award the Philadelphia gaming license by the 

end of 2013 and if awarded a license, Penn National Gaming, Inc. will complete design and construction of the 

casino within 24 to 36 months following the license award. According to this anticipated timeline, the Hollywood 

Casino would open in mid-2016.  

 

A master plan has been developed for the site to allow for future expansion of the casino and the addition of a 

hotel with banquet and conference facilities. It is anticipated that the master plan concepts will be further refined 

prior to development beyond Phase 1 and therefore, only the planned Phase 1 development has been included in 

this analysis.  

 

Access 
 

The site is well situated near the Packer Avenue (Exit 350) and Broad Street (Exit 349) Interchanges on Interstate 

76 (I-76) and the Broad Street Interchange (17) on Interstate 95 (I-95). These interchanges and the surrounding 

roadway network have been designed to accommodate peak traffic flows associated with fully attended events at 

the three major sporting venues, the largest of which houses the Philadelphia Eagles.  

 

The proximity of the Hollywood Casino to major public transit facilities is another attribute of this site. The AT&T 

Station of SEPTA’s Broad Street Line is located approximately ¾ mile from the site. In addition, Bus Route G 

services Packer Avenue with stops adjacent to the site and several additional bus routes (including Routes 68 

and 23) pass in close proximity to the site. The proximity of these transit facilities is expected to be particularly 

attractive for local employees and also patrons of the casino.  

 

The site will be accessed from South Darien Street and Seventh (7
th
) Street. Access to the porte cochere is 

proposed via a one-way entrance driveway on 7
th
 Street and a one-way exit driveway proposed on Darien Street 

Street. Valet staff will utilize subsurface parking spaces accessed by driveways connected to the porte cochere.  

The eight-level customer parking garage will be accessed by a one-way entrance driveway located on 7
th
 Street 

and a one-way exit driveway on Darien Street.  

 

Employees will access their parking facilities via a two-way driveway on South Darien Street. Loading facilities will 

be located on 7
th
 Street. Bus parking will be located off of South Darien Street. Buses will enter the bus parking 

utilizing the employee driveway. The bus exiting maneuver will utilize the parking garage exit driveway to access 

South Darien Street. 

 

Parking 
 

The Hollywood Casino will provide 3,000 patron/guest parking spaces for 2,736 gaming positions which satisfies 

the requirement of the Philadelphia Code requiring 4 patron/guest parking spaces for every 5 slot machines or 

gaming positions. The ITE Parking Generation manual establishes an average peak parking demand for a 
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Casino/Video Lottery Establishment (Land Use 473) to be 0.34 vehicles per gaming position. The Hollywood 

Casino will provide parking spaces for patrons and guests at a rate of 1.09 spaces per gaming position.  The rate 

is consistent with the industry wide parking ratios which range from .75 to 1.59 spaces per gaming position with 

the median being 1.07 spaces per gaming position.  

 

Land Uses 
 

The existing site at 700 Packer Avenue is comprised of a mixed-use building with associated surface parking. The 

first floor is occupied and contains office, industrial, and retail uses including the Pennsylvania Lottery 

Commission, Packer Avenue Foods, and Verifone Transportation Systems. The second floor houses the Turf 

Club, an off-track betting facility and restaurant. 

 

The site is currently zoned I-2, Medium Industrial and is surrounded by a CMX-3 (Neighborhood Commercial 

Mixed-Use-3) zoned parcel to the west, I-2 (Medium Industrial) zoned parcels to the east/southeast, and Sports 

Stadium District (SPA-STA) zoned parcels to the south and west. All of these zoning areas include the Airport 

Hazard Control Overlay District. There are some residential communities to the north and west of the site, all of 

which are buffered by I-76 or the Hotel and Stadium parking facilities. 

 

Accident History 
 

The five-year accident summary report provided by the City indicates that accident rates are low for the seven (7) 

study intersections with less than 2 accidents reported per year at all locations. A number of angle accidents 

occurred on Packer Avenue mostly during daytime hours. Two pedestrian accidents occurred at the intersection 

of Packer Avenue and 7
th
 Street with one being fatal. There are no discernible patterns for the accidents at the 

study intersections on Front Street with most occurring during daylight hours.  

 

Casino Trip Estimates and Characteristics 
 

Phase 1 of the Hollywood Casino program includes 2,250 slots, 66 table games, and 15 poker tables for a total of 

2,736 gaming positions. The Hollywood Casino will include other auxiliary uses such as food and beverage areas, 

entertainment, amenity retail, employee facilities, public circulation and support space.  These auxiliary uses are 

not considered to function independently, and as such will not generate any traffic.  

 

The weekday afternoon commuting peak hour (rush hour) of the adjacent road network is established as a key 

analysis period. The weekday pm peak hour conditions represent the traffic peak on the adjacent roadway network 

combined with the weekday afternoon peak hour for the casino. According to compiled data on casino time-of-day 

patterns, Weekday afternoon (4:00 pm – 6:00 pm) hourly volumes on Monday through Thursday represent the peak 

volumes for the casino. On Fridays, the late evening peak volumes (7:00 pm to 10:00 pm) are slightly higher (1% - 

2%) higher than the rush hour volumes (4:00 pm – 6:00 pm).  

 

As noted, the study area is located within Philadelphia’s Stadium District which includes three (3) major sporting 

venues: Lincoln Financial Field, Citizens Bank Park, and the Wells Fargo Center. Because of the attendance numbers 

and frequency of the Philadelphia Phillies Baseball games at Citizens Bank Park, pre-event conditions for this venue 

are considered in the analysis. The weekday peak trips generated by the casino were added to the pre-Phillies 

event traffic volumes in order to evaluate the effects of the casino traffic on roadway operations prior to a large 

event. 

 

The Saturday peak hour volumes may be on average 25%-50% higher than Weekday rush hour volumes. Actual 

count data collected at the Sugarhouse Casino in November of 2010 shows peak Saturday evening (9:15 pm to 10:15 

pm) volumes to be 50% higher than peak weekday pm hour volumes. For the Hollywood Casino this equates to an 

estimated additional 500 casino trips that may be added to the adjacent roadway network over Weekday afternoon 

rush hour conditions. During the Saturday late evening hours, the decrease in background traffic on the adjacent 

roadway network is greater than the anticipated increase in casino volumes. 

 

The trip estimates for the Hollywood Casino were computed using trip generation rates of .36 trips per gaming 

position for the weekday pm peak hour and.54 trips per gaming position for the Saturday peak hour. These rates were 
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developed from a comprehensive review of pertinent published studies and an examination of actual traffic data from 

the Sugarhouse Casino, a facility with similar demographic and geographic environments.   

 

The Philadelphia Gaming Advisory Task Force prepared a report in 2007 which estimated that approximately 16% of 

gamers visiting a South Delaware Avenue site will arrive and depart utilizing alternative modes of transportation with 

2% to 6% utilizing public transit. The anticipated travel modes were noted as follows: 
 

Drive  = 84% 

Pedestrian  = <1% 

Taxi   = 6% 

Casino Bus  = 8% 

Public Transit  = 2% 

 

The pedestrian rate of <1% applies when there are no events at the adjacent sports complex venues. It is anticipated 

that when events are held at the sports complex venues some patrons will park in the sports complex lots and walk to 

the casino prior to attending the event and the utilization may increase. We also anticipate that employees would 

utilize a higher percentage of alternate modes of transportation that the figures noted above. For the purpose of this 

evaluation, additional modal split reductions were not taken for the Sporting event pedestrian traffic or employees.  To 

be conservative, the peak trips anticipated to be generated from the Hollywood Casino were reduced by 2% to 

account for the utilization of public transit 
 

The trips generated by the Hollywood Casino were computed using the trip generation rates noted above with 

adjustments made for alternate modes of travel. The trip generation for the Pre-Phillies peak period will include an 

additional adjustment made to account for linked trips and a stay-away factor as identified in the Philadelphia Sports 
Complex Management Parking and Traffic Management Plan.  The trips expected to be generated from the 

Hollywood Casino development are as follows: 

 

Weekday Casino Trips     12,979                                                                                 
Weekday PM Peak Hour Trips    958 
 

Saturday Trips      19,924 
Saturday Peak Hour Trips    1451 
 

Weekday Pre-Phillies Event Peak Hour Trips  670 
 
The parcel is currently occupied by office, industrial and commercial uses as noted above. The proposed casino 

will replace the existing uses and therefore, a trip credit equivalent to the observed site activity has been taken in 

calculating the proposed NEW site trips utilized in the capacity analysis of the adjacent roadway network. 

 

The new vehicle trips generated by the proposed Casino will be distributed and assigned to the roadway network 

based on a combined evaluation of existing traffic patterns, the anticipated characteristics and behavior of the 

development-generated traffic, and the proposed site access. It is expected that the majority of site traffic 

generated during the peak periods will use I-95 and I-76. The percentages of site traffic assigned to these 

roadways are summarized as follows: 

 

Casino Trip Distribution Summary 
 

ENTERING PM EXITING PM 

From I-95 NB 13% To  I-95 NB 42% 

From I-95 SB 42% To I-95 SB 13% 

From I-76 EB 32% To I-76 EB 9% 

From I-76 WB 9% To I-76 WB 32% 

From Local Streets 4% To Local Streets 4% 
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Existing and Future Traffic Operations 
 

The operational analyses of the study intersections under the weekday pm peak and weekday Pre-Phillies event 

conditions were performed using the Synchro Version 8.0 software developed by Trafficware® and the Highway 
Capacity Software 2010 developed by McTrans. The levels of service and delays are based on the 2010 Highway 
Capacity Manual (HCM2010) published by the Transportation Research Board, Washington D.C. The HCM sets 

forth nationally accepted standards regarding traffic operations and capacity analysis. A description of the Level of 

Service Criteria for signalized and unsignalized intersections is provided in the body of the report. 

  

The roadway network in the vicinity of the site has been designed to accommodate traffic for the major sporting 

venues and, as such, provides sufficient capacity during normal Weekday pm peak conditions. Under existing and 

future no-build conditions for 2016 (opening day) and 2021 (5 years after opening day), all study intersections are 

expected to operate at overall LOS “D” or better with all traffic movements also operating at LOS “D” or better. 

FIGURE 25 illustrates the weekday PM and weekday Pre-Phillies event peak hour level of service results for the 

2021 No Build conditions. 

 

Weekday PM Peak Hour Conditions 

 

With the addition of casino traffic, all study intersections are expected to maintain their overall levels of service 

under Weekday pm peak build conditions with the exception of the signalized intersection of the following: 

 

• The signalized intersection of Packer Avenue and Darien Street which drops from an overall LOS “C” with 

25.2 seconds of delay to an overall LOS “D” with 52.7 seconds of delay due to the increased delay (134.6) 

on the southbound left turning movement. Minor signal timing adjustments are required to mitigate this level 

of service drop. The estimated 95
th
 percentile queues at the study intersections for all of the existing and 

future Weekday pm peak hour conditions are within acceptable limits as none of the queues extend into 

adjacent intersections. 

 

• The signalized intersection of Front Street and the I-95 Ramps which drops from an overall LOS “C” with 

28.7 seconds of delay to an overall LOS “D” with 49.4 seconds of delay due to the increased delay (161.2) 

on the northbound left turning movement. Minor signal timing adjustments are required to mitigate this level 

of service drop. The estimated 95
th
 percentile queues at the study intersections for all of the existing and 

future Weekday pm peak hour conditions are within acceptable limits as none of the queues extend into 

adjacent intersections. 

 

Weekday Pre-Phillies Event Peak Hour Conditions 

 

Capacity analyses at the study intersections prior to a Phillies game indicate that all intersections operate at 

overall LOS “D” or better under existing and no-build weekday event conditions with the exception of the 

following: 

 

• The signalized intersection of Packer Avenue and 10th Street operates at an overall LOS “E” with 61.3 

seconds of intersection delay.  The westbound approach is operating at a LOS “F” with 105.0 seconds of 

delay as a result of 524 left turns destined for several event parking lots located south on 10
th
 Street. The 

approach service level is improved to a LOS “D” with the implementation of revised signal phasing providing 

additional green time to westbound Packer Avenue. 

 

• The signalized intersection of Packer Avenue and Darien Street operates at an overall LOS “F” with 105.8 

seconds of intersection delay.  The westbound approach is operating at a LOS “F” with 183.3 seconds of 

delay as a result of 664 left turns destined for several event parking lots located south on Darien Street. 

Revised signal phasing providing a protected left turn for westbound Packer Avenue reduces the approach 

delay to a LOS “D”. 

 

• The signalized intersection of Packer Avenue and 7th Street operates at an overall LOS “C” with 25.2 

seconds of intersection delay.  The westbound left turn lane operates at a LOS “E” as a result of 444 left turns 

destined for several event parking lots located south on 7th Street.  
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With the addition of casino traffic, all study intersections are expected to maintain their overall levels of 
service under build conditions with the exception of the signalized intersection of Packer Avenue and 7th 
Street which drops from an overall LOS “C” with 25.2 seconds of delay to an overall LOS “D” with 51.0 
seconds of delay. Minor signal timing adjustments are required to mitigate this level of service drop. 
 

FIGURE 26 illustrates the weekday PM and weekday Pre-Phillies event peak hour level of service results for the 

2021 Build with Improvements conditions. 

 

During the Pre-Phillies Event conditions, the estimated 95
th
 percentile queues on the westbound left-turning 

movements on Packer Avenue do exceed available storage lengths as a result of heavy left turns destined for 

several event parking lots.  

 

Recommended Improvements 
 

The following are recommendations to mitigate the impacts of the proposed development on the surrounding 

roadway network and to enhance pedestrian accommodations: 

 

• Traffic signal timing modifications are recommended for the Packer Avenue/7
th
 Street intersection, the Front 

Street/I-95 Ramps intersection, and the Packer Avenue/Darien Street intersection to reduce the overall 

intersection delay. The modifications include adjustments to the traffic signal cycle lengths, splits and offsets. 

 

• New traffic signal controllers are recommended to be installed at the signalized intersections along Packer 

Avenue (Packer Avenue/10
th
 Street, Packer Avenue/Darien Street and Packer Avenue/7

th
 Street) to allow 

time based coordination of the signals for improved progression. 

 

• A new sidewalk is recommended to be installed on the east side of Darien Street adjacent to the site to 

improve pedestrian connectivity to the Stadium District. The sidewalk will extend south from Packer Avenue to 

the newly constructed sidewalk adjacent to Citizens Bank Park. 

 

• Pedestrian accommodations are recommended to be enhanced at the intersections of Packer Avenue/7
th
 

Street and Packer Avenue/Darien Street as follows: 

 

o Installation of hand/man countdown indications for existing crosswalks at both intersections 

o Implementation of MUTCD compliant pedestrian clearances 

o Installation of ADA compliant handicap ramps at the southeast and southwest corners of the Packer 

Avenue/Darien Street Intersection 

 
Previously Recommended Improvements to reduce traffic congestion during events 
 
The Philadelphia Sports Complex Management Parking and Traffic Management Plan recommends several 

operational improvements for the area in and around the sports complex intended to reduce traffic congestion 

related to event traffic.  These improvements would also benefit the project intersections during non-event 

periods. The recommended improvements for the study intersections include:     

 

• Modification of traffic controllers to allow multiple “time of day” programs for Packer Avenue signals 

• Development and implementation of pre-event and post-event signal timings for Packer Avenue 

• Provide  interconnect and coordination of the traffic signals along Packer Avenue 

• Develop and implement signal timing changes at signals on Front Street to improve traffic flow 

 
These improvements are not required to mitigate the impacts of the proposed development. However, 
implementation of the improvements will reduce the traffic congestion experienced during event traffic 
conditions and will mutually benefit traffic from the proposed development. 
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INTRODUCTION 
 
Project Description 
 

This report documents the results of an investigation of transportation impacts associated with the Hollywood 

Casino proposed on the Turf Club site situated on the south side of Packer Avenue between South Darien Street 

and South Seventh Street. The site is located in the Philadelphia Stadium District with convenient access to 

Interstate 76 (I-76) and Interstate 95 (I-95). The existing site is comprised of a mixed-use building with associated 

surface parking. The first floor is occupied and contains office, industrial, and retail uses including the 

Pennsylvania Lottery Commission, Packer Avenue Foods, and Verifone Transportation Systems. The second 

floor houses the Turf Club, an off-track betting facility and restaurant. The project area is shown in FIGURE 1. 

 

The initial development program (Phase 1) for this site includes construction of a 2,250 slot casino with table 

games, a small gift shop, and associated food/entertainment facilities. The master plan being developed for the 

site will allow for future expansion of the casino and the addition of a hotel with banquet and conference facilities.  

It is anticipated that the master plan concepts will be refined prior to development beyond Phase 1 and therefore, 

only the planned Phase 1 development has been included in this analysis.  

 

The Phase 1 development program for the Hollywood Casino Project consists of the following: 

 

• Multi–level, 102,000 square foot gaming area with 2,250 slot machines and 81 table games  

• 3380 vehicle parking garage (450 employee, 2700 patron, 230 valet) 

• 76 vehicle surface lot (70 valet, 6 bus) 

• 935 seat restaurant and bar facilities 

• 500 square foot of retail 

• 12,500 square foot of multi-purpose space 

 

The conceptual site plan for the Hollywood Casino Project is shown in FIGURE 2. 

 

The site will be accessed from South Darien Street and Seventh (7
th
) Street. Access to the porte cochere is 

proposed via a one-way entrance driveway on 7
th
 Street approximately 200 feet south of Packer Avenue and a 

one-way exit driveway proposed on South Darien Street approximately 180 feet south of Packer Avenue. Valet 

staff will utilize subsurface parking spaces accessed by driveways connected to the porte cochere.   

 

The eight-level customer parking garage will be accessed by a one-way entrance driveway located on 7
th
 Street 

approximately 740 feet south of Packer Avenue and a one-way exit driveway located on South Darien Street 

approximately 960 feet south of Packer Avenue. Customers exiting the parking garage and the porte cochere will 

have the option of turning right onto northbound South Darien Street to access I-76 and other northbound 

destinations. Customers destined for I-95 will be able to turn left from the garage and the porte cochere to travel 

southbound on South Darien Street to connect to westbound Pattison Avenue to South Broad Street. 

 

Employees will access their parking facilities via a two-way driveway on South Darien Street 400 feet north of 

Phillies Drive. Loading facilities will be located on 7
th
 Street and will utilize an entrance driveway approximately 

390 feet south of Packer Avenue and an exit driveway approximately 140 feet south of the entrance driveway. Six 

bus parking spots will be located off of South Darien Street. Buses will enter the bus parking utilizing the 

employee driveway. The bus exiting maneuver will utilize the garage exit driveway to access South Darien Street. 

The site circulation plans for passenger cars and heavy vehicles are illustrated in FIGURES 3, 4 and 5.        

 

It is anticipated that the Pennsylvania Gaming Control Board will award the Philadelphia gaming license by the 

end of 2013 and if awarded a license, Penn National Gaming, Inc. will complete design and construction of the 

casino within 24 to 36 months following the license award. According to this anticipated timeline, the Hollywood 

Casino would open in mid-2016.  
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Horizon Year and Analysis Periods 
 

The analysis was conducted in accordance with guidelines presented in Pennsylvania Department of Transportation 

(PennDOT) Policies and Procedures for Transportation Impact Studies, dated January 28, 2009.  As required, three 

analysis years are considered: existing baseline traffic conditions, opening year analysis, and design horizon year 

analysis (5 years after the opening year). The existing condition analysis provides a baseline for model calibration 

and a reference point from which future conditions can be assessed. The opening year and horizon year analyses 

include an assessment of the operational conditions of the study intersections under “no build” and “build” scenarios. 

Mitigation is assessed for intersections that experience an overall level of service drop and delay increase of more 

than ten (10) seconds from the “no build” to “build” conditions. Level of service is a measure of operating conditions 

discussed in detail on Pages 11 and 12 of this report. 

 

The weekday afternoon commuting peak hour (rush hour) of the adjacent road network is established as a key 

analysis period. The weekday pm peak hour conditions represent the traffic peak on the adjacent roadway network 

combined with the weekday afternoon peak hour for the casino. According to compiled data on casino time-of-day 

patterns, Weekday afternoon (4:00 pm – 6:00 pm) hourly volumes on Monday through Thursday represent the peak 

volumes for the casino. On Fridays, the late evening peak volumes (7:00 pm to 10:00 pm) are slightly higher (1% - 

2%) higher than the rush hour volumes (4:00 pm – 6:00 pm) as indicated in Chart 1 below.  

 

Chart 1 
Casino Time of Day Travel Patterns 

 

 
Source: Casino Niagara in Niagara Falls, Canada, the Majestic Star Casino, Pittsburgh Transportation and Parking Assessment, IBI 
Group, Final Report October 2006.  
  

The highest expected peak hours for casino entering and exiting volumes are anticipated from 1:00 pm to 4:00 pm 

and from 6:00 pm to 10:00 pm on a typical Saturday based on casino attendance data. The Saturday peak hour 

volumes may be on average 25%-50% higher than Weekday rush hour volumes
1
. Actual count data collected at the 

Sugarhouse Casino in November of 2010 shows peak Saturday evening (9:15 pm to 10:15 pm) volumes to be 50% 

higher than peak weekday pm hour volumes. For the Hollywood Casino this equates to an estimated additional 500 

casino trips that may be added to the adjacent roadway network over Weekday afternoon rush hour conditions. 

During the Saturday late evening hours, the decrease in background traffic on the adjacent roadway network is 

greater than the anticipated increase in casino volumes. 

                                       
1 Bridgeport Casino Traffic Impacts on the Southwestern Region of Connecticut, Buckhurst Fish & 

Jacquemart Inc., July 2001 
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The study area is located within Philadelphia’s Stadium District. There are three (3) major sporting venues within the 

District: Lincoln Financial Field, Citizens Bank Park, and the Wells Fargo Center. The venues host hundreds of 

events with attendances ranging from 16,000 for a basketball or hockey game to 65,000 for an Eagles game
2
. 

The highest attended events are the Philadelphia Eagles Games in Lincoln Financial Field with an attendance of 

close to 60,000. There are 8 regular season home games at Lincoln Financial field. The event that occurs most 

frequently is a Philadelphia Phillies Game at Citibank Park which has an attendance of approximately 43,000 

spectators arriving in approximately 10,000 vehicles. A Phillies game can occur on any day of the week with the 

majority scheduled for Weekdays and most having start times of 7:05 PM. The Wells Fargo Center is home to the 

Philadelphia 76ers, Philadelphia Flyers, and the Philadelphia Wings. The basketball games allow for the highest 

seating capacity for this facility providing over 21,000 seats.  

 

Because of the attendance numbers and frequency of the Philadelphia Phillies Baseball games at Citizens Bank 

Park, pre-event conditions for this venue are considered in the analysis. The Philadelphia Sports Complex 
Management Parking and Traffic Management Plan notes that the ingress to the Phillies games start approximately 

2 hours prior to the start of the game and can coincide with the adjacent roadway peak period. The weekday peak 

trips generated by the casino were added to the pre-Phillies event traffic volumes in order to evaluate the effects 

of the casino traffic on roadway operations prior to a large event. 

 

 

EXISTING CONDITIONS ASSESSMENT 
 

Study Area Roadways 
 
The site is located in close proximity to the limited access freeways of Interstate 76 (I-76) and Interstate 95 (I-95). 

Patrons travelling to the site from I-76 eastbound and travelling to and from I-76 westbound/Walt Whitman Bridge 

are expected to primarily utilize Exit 350 at Packer Avenue but also have the option of Exit 349 Broad 

Street/Sports Complex which is in close proximity. Outbound trips to I-76 westbound will utilize Exit 349 at Broad 

Street. The I-76 eastbound on and off ramps intersect with Packer Avenue across from the site at the northern 

terminus of South Darien Street. The I-76 westbound off-ramp at Packer Avenue intersects with 7
th
 Street just 

north of Packer Avenue. The I-76 Broad Street interchange is accessed via Packer Avenue.    

 

Access to I-95 northbound and southbound is provided via Interchange 19 Packer Avenue and Interchange 17 

Broad Street. The I-95 Packer Avenue Interchange is accessed via Packer Avenue and Front Street just east of 

the site. The I-95 Broad Street I-17 is accessed via 7
th
 Street, Pattison Avenue and Broad Street southwest of the 

site. The site access to and from the I-76 and I-95 is illustrated in FIGURES 6 and 7. 
 

The following seven (7) intersections were selected as part of the study area: 

 

1. Packer Avenue and S. 10
th
 Street 

2. Packer Avenue and I-76 Eastbound Ramps – S. Darien Street 

3. Packer Avenue and S. 7
th
 Street 

4. Packer Avenue and S. Front Street 

5. S. Front Street and I-76 Eastbound On Ramp 

6. S. Front Street and I-76 Westbound Off Ramp – I-95 Southbound On Ramp 

7. S. Front Street and I-95 Ramps 

 

  

                                       
2 Philadelphia Sports Complex Management Parking and Traffic Management Plan, Philadelphia Industrial 

Development Corporation, September 2010 
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A field view of existing conditions at the study intersections was conducted to obtain intersection geometry, traffic 

controls, operational characteristic, and traffic signal field timings.  

 
Packer Avenue and S. 10

th
 Street 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image 1 
 

The intersection of Packer Avenue and South 10
th
 Street is a four-leg signalized intersection operating under a 

pre-timed two-phase timing plan with a 90 second cycle length. The eastbound, westbound, northbound and 

southbound left turns operate under permitted phasing.  Crosswalks are provided on all four legs of the 

intersection. An aerial view of the intersection and approach directions of travel are illustrated in Image 1.   

 

West of South 10
th
 Street, Packer Avenue is a local roadway with two lanes of travel in each direction and a left 

turn lane provided on the eastbound approach to the signalized intersection.  Sidewalks are provided on both 

sides of the roadway.  East of South 10
th
 Street, Packer Avenue provides three lanes of travel in each direction 

with a left turn lane at the signalized intersection. A sidewalk is provided on the southern side of Packer Avenue.  

The speed limit is posted at 30 miles per hour and there is no on-street parking. South 10
th
 Street is a local 

roadway with two lanes of travel in each direction and a center turn lane which transitions to exclusive left turns at 

the intersection. The speed limit is not posted but is assumed to be 25 miles per hour. Sidewalks are provided on 

both sides of the roadway and there is no on-street parking provided. 

 

The eastbound approach provides a separate left turn lane, a through lane, a shared through/right lane and a bike 

lane. Across from the eastbound approach are three receiving lanes. The westbound approach provides a 

separate left turn lane, two through lanes, a shared through/right lane and a bike lane.  Across from the 

westbound approach are three receiving lanes that quickly taper down to two lanes. The northbound approach 

provides a separate left turn lane, a through lane and a separate right turn lane.  Across from the northbound 

approach are two receiving lanes. The southbound approach contains a separate left turn lane, a through lane 

and a share through/right turn lane. 
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Packer Avenue and I-76 Eastbound Ramps – South Darien Street 

 
 

Image 2 
 

The intersection of Packer Avenue and South Darien Street/I-76 Eastbound ramps is a four-leg signalized 

intersection operating under a pre-timed three-phase timing plan with a 90 second cycle length. The eastbound 

left turns operate under protected/permitted phasing while the westbound, northbound and southbound left turns 

operate under permitted phasing. A crosswalk is provided across the South Damien Street approach only. An 

aerial view of the intersection and approach directions of travel are illustrated in Image 2.  
 

Packer Avenue is a local roadway with three through lanes and a bike lane in each direction and separate left-

turning lanes. A sidewalk is provided on the southern side on Packer Avenue. The speed limit is posted at 30 

miles per hour and on-street parking is provided on both sides of the roadway. South Darien Street is a local 

roadway with two through lanes in each direction and a center two-way left turn lane.  The speed limit is not 

posted but is assumed to be 25 miles per hour. There are no sidewalks provided and on-street parking is provided 

on both sides of the roadway. The I-76 eastbound ramps provide one lane of travel in each direction.  The 

eastbound on-ramp is posted with a 15 mile per hour advisory speed. 

 

The eastbound Packer Avenue approach provides a separate left turn lane, two through lanes, a shared 

through/right lane, and a bike lane.  The westbound approach provides a separate left turn lane, a through lane, a 

shared through/right lane with a right turn slip ramp and a bike lane.  The westbound right turn is controlled by a 

“Yield” sign.  The northbound approach provides a separate left turn lane, a through lane, and a separate right 

turn lane.  The southbound approach provides a left/through lane and a separate right turn lane with a right turn 

slip ramp.  The southbound right turn is controlled by a “Yield” sign.   

 

 

 
 

Proposed  

Hollywood Casino 

Site 
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Packer Avenue and South 7

th
 Street 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 3 
 

The intersection of Packer Avenue and South 7
th
 is a four-leg signalized intersection operating under a pre-timed 

two-phase timing plan with an 80 second cycle length. The eastbound, westbound, northbound and southbound 

left turns operate under permitted phasing. Crosswalks are provided on all four legs of the intersection. An aerial 

view of the intersection and approach directions of travel are illustrated in Image 3.  
 

Packer Avenue is a local roadway with three through lanes in each direction, a center two-way left turn lane and a 

bike lane in each direction.  A sidewalk is provided on the southern side on Packer Avenue.  The speed limit is 

posted at 30 miles per hour and on-street parking is provided on both sides of the roadway.  South 7
th
 Street is a 

local roadway with two through lanes in each direction and a center two-way left turn lane.  Sidewalks are 

provided on both sides of the roadway.  The speed limit is not posted but is assumed to be 25 miles per hour.  

Tractor trailers were observed to be parking on both sides of 7
th
 Street south of Packer Avenue.   

 

The eastbound and westbound approaches each provide a separate left turn lane, two through lanes, a shared 

through/right lane, and a bike lane. The northbound approach provides a separate left turn lane, a through lane, 

and a shared through/right lane. The southbound approach provides a shared left/through lane, a through lane, 

and a separate right turn lane with a right turn slip ramp. The southbound right turn is controlled by a “Yield” sign. 

 

  

Proposed  

Hollywood Casino 

Site 
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Packer Avenue and South Front Street 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Image 4 
 
The intersection of Packer Avenue and South Front Street is a three-leg signalized intersection operating under a 

pre-timed two-phase timing plan with a 90 second cycle length. The eastbound, northbound and southbound left 

turns operate under permitted phasing. Crosswalks are provided on the western and southern legs of the 

intersection. An aerial view of the intersection and approach directions of travel are illustrated in Image 4.  
 

Packer Avenue is a local roadway with three through lanes in each direction, a center two-way left turn lane, and 

a bike lane in each direction.  A sidewalk is provided on the southern side on Packer Avenue.  The speed limit is 

posted at 30 miles per hour and on-street parking is provided on both sides of the roadway.  South Front Street is 

a local roadway with two lanes of travel in each direction and left turn lanes at the signalized intersections.  A 

sidewalk is provided on the eastern side of South Front Street. The speed limit is posted at 30 miles per hour and 

on-street parking is provided on both sides of the roadway.   

 

The eastbound approach provides dual left turn lanes, a shared through/right lane, and a bike lane.  The 

northbound approach both provides a separate left turn lane, a through lane, and a shared through/right lane.  

The southbound approach both provides a separate left turn lane, a through lane, and a shared through/right lane 

with a right turn slip lane. The southbound right turn is controlled by a “Yield” sign. 
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South Front Street and I-76 Eastbound On-Ramp 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 5 
 

The intersection of Front Street and the /I-76 Eastbound on-ramp is a three-leg unsignalized intersection. An 

aerial view of the intersection and approach directions of travel are illustrated in Image 5.  
 

South Front Street is a local roadway with two through lanes in each direction and a center two-way left turn lane.  

A sidewalk is provided on the eastern side of South Front Street. The speed limit is posted at 30 miles per hour 

and on-street parking is provided on both sides of the roadway. The I-76 eastbound on-ramp provides access 

onto Interstate 76 eastbound and has one lane of travel.  A 20 mile per hour advisory speed is posted on the 

ramp. Parking is prohibited on both sides of the roadway. 
 

The northbound approach provides a separate left turn lane and two through lanes. The southbound approach 

provides a through lane and a share through/right lane. There are no crosswalks. 
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South Front Street and I-76 Westbound Off-Ramp – I-95 Southbound On-Ramp 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 6 
 

The intersection of South Front Street and the I-76 westbound off-ramp/I-95 southbound on-ramp is a four-leg 

signalized intersection operating under a pre-timed three-phase timing plan with a 90 second cycle length. The 

southbound left turns operate under lagging protected/permitted phasing while the eastbound left turns operate 

under permitted phasing. There are currently no crosswalks striped on any of the approaches. An aerial view of 

the intersection and approach directions of travel are illustrated in Image 6.  
 

South Front Street is a local roadway with two through lanes in each direction and a center two-way left turn lane.  

A sidewalk is provided on the eastern side of South Front Street. The speed limit is posted at 30 miles per hour 

and on-street parking is provided on both sides of the roadway.   
 

The eastbound approach provides a shared left/through lane, a through lane, and a right turn lane with a right turn 

slip lane.  The eastbound right turn is controlled by a “Yield” sign. The northbound approach provides a through 

lane, a shared through/right lane, and a right turn slip lane. The northbound right turn is controlled by a “Yield” 

sign. The southbound approach provides a separate left turn lane and two through lanes. 
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South Front Street and I-95 Ramps 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 7 
 

The intersection of South Front Street and the I-95 northbound on-ramp/I-95 southbound off-ramp is a three-leg 

signalized intersection operating under a pre-timed three-phase timing plan with a 90 second cycle length. The 

northbound left turns operate under lagging protected/permitted phasing while the eastbound and westbound left 

turns operate under permitted phasing. There is a crosswalk striped across South Front Street to the north of the 

I-95 Ramps. An aerial view of the intersection and approach directions of travel are illustrated in Image 7.  
 

South Front Street is a local roadway with two through lanes in each direction and a center two-way left turn lane.  

A sidewalk is provided on the eastern side of South Front Street. The speed limit is posted at 30 miles per hour 

and on-street parking is provided on both sides of the roadway.   
 

The eastbound approach provides a left turn lane and a shared left/through/right lane with a right turn slip lane.  

The eastbound right turn is controlled by a “Stop” sign. The westbound approach provides a shared 

left/through/right lane. The northbound approach provides a separate left turn lane, a through lane, and a shared 

through/right lane. The southbound approach provides a through lane and a shared through/right lane with a with 

turn slip lane. The southbound right turn is controlled by a “Yield” sign.  Southbound left turns are prohibited. 
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Public Transit Facilities 
 

The proximity of the Hollywood Casino to major public transit facilities is another attribute of this site. The AT&T 

Station of SEPTA’s Broad Street Line is located approximately ¾ mile from the site. In addition, Bus Route G 

services Packer Avenue with stops adjacent to the site and several additional bus routes (including Routes 68 

and 23) pass in close proximity to the site. The proximity of these transit facilities is expected to be particularly 

attractive for local employees and also patrons of the casino. A conservative modal split reduction of 2% was 

applied to the trips anticipated to be generated by the Hollywood Casino.  
 

The existing transit facilities within the study area are illustrated in FIGURE 8. 

 
 
Existing Traffic Volumes 
 
Traffic volumes were compiled for the study intersections from available traffic counts. The pm peak hour traffic 

volumes were obtained from the Delaware Regional Planning Commission database and supplemented with 

manual turning movement counts conducted on Friday, November 2, 2012 between 4:00 pm and 6:30 pm at 

select locations. The pre-Phillies event traffic volumes were obtained from Philadelphia Sports Complex Parking 
and Traffic Management Plan prepared by Langan for PIDC, September 21, 2010. The existing traffic volumes for 

the study area intersections are illustrated in FIGURES 9 and 10. Copies of the manual traffic count data are 

provided in APPENDIX C.  

 

 
Existing Land Uses 
 

The Hollywood Casino Site at 700 Packer Avenue is currently zoned I-2, Medium Industrial. Within the 

immediate vicinity of the project site, the primary land uses to the east and southeast are zoned I-2 (Medium 

Industrial). The Sports Stadium District (SPA-STA) is located to the south and west. The parcel to the west is 

zoned CMX-3 (Neighborhood Commercial Mixed-Use-3). All of these zoning areas include the Airport Hazard 

Control Overlay District. 

 

There are some residential communities to the north and west of the site. Interstate 76 is located between the 

residential communities to the north and the proposed Hollywood Casino Project site providing a buffer between 

the site and those residential communities. The residential communities to the west are separated from the casino 

site by a hotel and a large parking area that services the sports venues. 

 

The zoning classifications of the parcels within the study area are illustrated on Figure 11. 

 

 
Existing Levels of Service/Queue Analysis 
 

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

of operating conditions called Levels of Service. 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’ in urban areas.  Levels of Service are determined through analysis procedures outlined in the 

2010 Highway Capacity Manual (Transportation Research Board, Washington, D.C.). 

 

Levels of Service for signalized intersections are based on average delay experienced by motorists passing the 

intersection. The delay is based on the results of the capacity analysis (rate of demand flow to capacity) and other 

important variables such as quality of progression, cycle length, and ratio of green time.  

 

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 
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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 signalized and unsignalized intersections is provided in APPENDIX A. 

 

The operational analyses of the study intersections under the weekday pm peak and weekday Pre-Phillies event 

conditions were performed using the Synchro Version 8.0 software developed by Trafficware® and the Highway 
Capacity Software 2010 developed by McTrans. The levels of service and delays are based on the 2010 Highway 
Capacity Manual (HCM2010) published by the Transportation Research Board, Washington D.C. The HCM sets 

forth nationally accepted standards regarding traffic operations and capacity analysis.  

  

Signal timing for the study area intersections were obtained from existing signal and timing plans, which are 

included in APPENDIX D.   
 

Existing Weekday PM Peak Hour of Adjacent Street: 
 
The roadway network in the vicinity of the site has been designed to accommodate traffic for the major 

sporting venues and, as such, provides sufficient capacity during normal Weekday afternoon conditions. 

Under existing conditions, all study intersections operate at overall LOS “D” or better with all individual 

movements also operating at LOS “D” or better. The estimated 95
th
 percentile queues at the study 

intersections are within acceptable limits as none of the queues extend into adjacent intersections. 

 

Note - the southbound approach to the signalized intersection of Packer Avenue and Darien Street is 
striped with a shared left/through lane with permitted phasing. Both the Synchro 8 and HCS 2010 
software packages produce the following warning: “the HCS 2010 methodology procedure for modeling 

permitted left turns opposed by 2+ lanes (one of which is a shared L+T lane) produces results that are too 

conservative in many cases. The Highway Capacity and Quality of Service (HCQS) committee is working 

on a solution.” The northbound and southbound approaches of Darien Street fit that description. The 
southbound Darien Street approach is 20’ wide and has the capability of operating as two short separate 
left and thru lanes. If analyzed with the modified configuration, the HCM methodology produces results 
that more accurately represent the existing conditions. For the purposes of this and all other scenarios, 
the southbound approach will be modeled with separate left and through lanes with 75’ of queue storage. 
 
Existing Weekday Pre-Phillies Event Peak Hour: 
 
Capacity analyses at the study intersections prior to a Phillies game indicate that all intersections operate 

at overall LOS “D” or better with the exception of the following: 

 

• The signalized intersection of Packer Avenue and 10th Street operates at an overall LOS “E” with 

61.3 seconds of intersection delay.  The westbound approach is operating at a LOS “F” with 105.0 

seconds of delay as a result of 524 left turns destined for several event parking lots located south on 

10th Street. The approach service level is improved to a LOS “D” with the implementation of revised 

signal phasing providing additional green time to westbound Packer Avenue. 

 

• The signalized intersection of Packer Avenue and Darien Street operates at an overall LOS “F” with 

105.8 seconds of intersection delay.  The westbound approach is operating at a LOS “F” with 183.3 

seconds of delay as a result of 664 left turns destined for several event parking lots located south on 

Darien Street. Revised signal phasing providing a protected left turn for westbound Packer Avenue 

reduces the approach delay to a LOS “D”. 

 

• The signalized intersection of Packer Avenue and 7th Street operates at an overall LOS “C” with 

25.2 seconds of intersection delay.  The westbound left turn lane operates at a LOS “E” as a result of 

444 left turns destined for several event parking lots located south on 7th Street.  
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During the Pre-Phillies Event conditions, the estimated 95
th
 percentile queues on the westbound left-

turning movements on Packer Avenue do exceed available storage lengths as a result of heavy left turns 

destined for several event parking lots. The detailed level of service and capacity analysis reports are 

provided in APPENDIX H. Queue analysis worksheets are provided in APPENDIX I. The levels of service 

and queues are summarized in tables provided in APPENDIX A and APPENDIX B. 

 

 
Crash Analysis 
 

Crash histories for the length of the affected area were requested from the City of Philadelphia Streets 

Department. The City data represents the five-year period from 2007 to 2011 and is the most recent data 

available from City at the time of preparation of this report. The City provided data for the following study 

intersections: 

 

1. Packer Avenue and S. 10
th
 Street 

2. Packer Avenue and I-76 Eastbound Ramps – S. Darien Street 

3. Packer Avenue and S. 7
th
 Street 

4. Packer Avenue and S. Front Street 

5. S. Front Street and I-76 Eastbound On Ramp 

6. S. Front Street and I-76 Westbound Off Ramp – I-95 Southbound On Ramp 

7. S. Front Street and I-95 Ramps 

 

The engineering extract summary classifies accident data into various categories. Accidents are broken down by 

year, roadway conditions, time-of-day, type of vehicle, severity of the accident, month, and probable cause, 

among many other categories. For each category, data is presented by number of vehicles per year and by the 

percentage of total vehicles in the time frame. An itemization of all City of Philadelphia Streets Department 

reportable accidents by location, type and severity is provided in APPENDIX G. 
 

The accident summary report provided by the City indicates that accident rates are low for the seven (7) study 

intersections with less than 2 accidents per year at all locations. At the study intersections on Packer Avenue, the 

highest percentage of accidents were angle accidents and most occurred during daytime hours. Two pedestrian 

accidents occurred at the intersection of Packer Avenue and 7
th
 Street with one being fatal. Based on the 

information provided in the report, there is no discernible pattern for the accidents at the study intersections on 

Front Street with most occurring during daylight hours. However, some of the accidents at the intersection of 

South Front Street at I-76 WB off-ramp/I-95 SB on-ramp (Ramp E-DE) appear to be attributed to the traffic signal 

lag phasing on the northbound Front Street approach.  

 

 
FUTURE NO-BUILD TRAFFIC CONDITIONS 
 
Pre-Development Traffic Volumes 
 
In order to account for general traffic growth in the area, an annual background growth rate is applied to existing traffic 

volumes on the study area roadways. An annual background growth rate of 0% per year has been established by 

PENNDOT’s Bureau of Planning and Research for urban, non-interstate roads in the study area. Due to the proximity 

of the site to the old Philadelphia Navy Yard, which is experiencing significant growth, an annual growth rate factor of 

1% was applied to the background traffic. At the time this study was conducted, there are no other developments in 

the immediate vicinity of the study area which would contribute additional traffic to the roadway network. 

 

For the Weekday Pre- Phillies Event scenario, it is assumed that the traffic volumes consist predominantly of event 

traffic related to the capacity of the stadiums and will remain constant through the future analysis scenarios. As such, 

there will be no growth factor applied to the background traffic for the 2016 and 2021 Pre-Phillies Event scenarios. 
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Description of the Analyzed Pre-Development Scenarios 
 

The following are the two pre-development scenarios which are included for analysis for opening day in 2016 and the 

5-year horizon in 2021. 

 
 

• 2016 Opening Day Weekday PM Peak No-Build Conditions.  This condition is based on the existing 

configuration of study area roadways and traffic patterns.  A background annual traffic growth of 1% is 

applied to all existing volumes to represent the increase of traffic from 2012 existing conditions. The 2016 

Opening Day PM Peak No-Build traffic volumes are illustrated in FIGURE 12.  
 

• 2016 Opening Day Pre-Phillies Event No-Build Conditions. This condition is based on the existing 

configuration of study area roadways and traffic patterns observed prior to a Phillies game.  A background 

annual traffic growth of 0% is applied to all existing volumes to represent the increase of traffic from 2012 

existing conditions. The 2016 Opening Day Pre-Phillies Event traffic volumes are illustrated in FIGURE 
13.  

 

• 5-Year 2021 Weekday PM Peak No-Build Conditions.  This condition is based on the existing 

configuration of study area roadways and traffic patterns.  A background annual traffic growth of 1% is 

applied to all existing volumes to represent the increase of traffic from 2012 existing conditions. The 2021 

5-Year Horizon Weekday PM Peak No-Build traffic volumes are illustrated in FIGURE 14. 
 

• 5-Year 2021 Weekday PM Pre-Phillies Event No-Build Conditions.  This condition is based on the 

existing configuration of study area roadways and traffic patterns.  A background annual traffic growth of 

0% is applied to all existing volumes to represent the increase of traffic from 2012 existing conditions. The 

2021 5-Year Horizon No-Build Pre-Phillies Event traffic volumes are illustrated in FIGURE 15. 
 

 
Pre-Development Levels of Service/Queue Analysis 
 

Traffic operations for the future pre-development conditions were evaluated at the study intersections for the 

analyzed peak hours.  The assessment of the pre-development scenarios was conducted for the purpose of 

identifying any future traffic operational issues which are anticipated to arise without the presence of the proposed 

Hollywood Casino.   

 
2016 Opening Day Weekday PM Peak No-Build Conditions: 
 
Capacity analyses at the study intersections indicate that all intersections will continue to operate at 

overall LOS “D” or better with all movements also operating at LOS “D” or better. The estimated 95
th
 

percentile queues at the study intersections are within acceptable limits as none of the queues are 

expected to extend into adjacent intersections. 

 

2021 Horizon Weekday PM Peak No-Build Conditions: 
 
Capacity analyses at the study intersections for the 2021 weekday pm no-build scenario indicate that all 

intersections will continue to operate at overall LOS “D” or better with all movements also operating at 

LOS “D” or better. The estimated 95
th
 percentile queues at the study intersections are within acceptable 

limits as none of the queues are expected to extend into adjacent intersections. 

 

2016 Opening Day & 2021 Horizon Weekday Pre-Phillies Event No-Build Condition: 
 
Because the background growth factor was not applied to the base volumes for the Pre-Phillies Event 

scenarios, the 2016 and 2021 No-Build scenarios share the same traffic volumes. The capacity analysis 

results for the 2016 and 2021 No-Build scenarios are identical to each other and existing conditions. The 

capacity analyses at the study intersections indicate that all intersections continue to operate at existing 

service levels. All intersections operate at overall LOS “D” or better with the exception of the following: 
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• The signalized intersection of Packer Avenue and 10th Street operates at an overall LOS “E” 

with 61.3 seconds of intersection delay.  The westbound approach operates at a LOS “F” with 

105.0 seconds of delay and the westbound left turn movement operates at a LOS “F” with 154.9 

seconds of delay as a result of 524 left turns destined for several event parking lots located south 

on 10th Street.  

 

• The signalized intersection of Packer Avenue and Darien Street operates at an overall LOS “F” 

with 105.8 seconds of intersection delay.  The westbound approach operates at a LOS “F” as a 

result of 664 left turns destined for several event parking lots located south on Darien Street. The 

left turn lane operates at a LOS “F” with 313 seconds of delay. 

 

• The signalized intersection of Packer Avenue and 7th Street operates at an overall LOS “C” 

with 25.2 seconds of intersection delay.  The westbound left turn lane operates at a LOS “E” as a 

result of 444 left turns destined for several event parking lots located south on 7th Street.  

 

The estimated 95
th
 percentile queues on the westbound left-turning movements on Packer Avenue do 

exceed available storage lengths as a result of heavy left turns destined for several event parking lots. 

The detailed level of service and capacity analysis reports are provided in APPENDIX H. Queue analysis 

worksheets are provided in APPENDIX I. The levels of service and queues are summarized in tables 

provided in APPENDIX A and APPENDIX B.  The Pre-development levels of service are illustrated in 

FIGURE 25. 

 

 

TRIP GENERATION  
 
Developing the Trip Generation Rates 
 

The standard reference utilized to estimate traffic generated by new developments is the Institute of Transportation 

Engineers (ITE) Trip Generation Manual, 9
th
 Edition. However, the Trip Generation Manual provides limited 

information for full service casinos. The Trip Generation Manual provides a trip generation rate for Land Use Code 

(LUC) 472 “Casino/Video Lottery Establishment” derived from gaming sites in South Dakota that do not provide full-

service food. The data provided by the Trip Generation Manual does not sufficiently represent an urban full-

service casino, which includes food service and entertainment, as proposed at the Hollywood Casino site.  

 

As such, in order to develop an accurate estimate of trips generated by a proposed gaming facility, the trips 

estimated and generated at a similar facility with similar demographic and geographic environments were 

examined. In September, 2010, the Sugarhouse Casino was opened on Delaware Avenue approximately 4 miles 

north of the proposed Hollywood Casino site. The Sugarhouse Casino includes full-service food and bar facilities 

with similar seating capacity to the Hollywood Casino.  The traffic impact study prepared for the Sugarhouse Casino 

utilized a weekday rate of .32 trips per gaming position for the interim facility (1500 gaming position) and .28 trips per 

gaming position for the Phase 1 Casino (3000 positions).  

 

Traffic data was collected on Friday, November 19, 2010 and Saturday, November 20, 2010 at the Sugarhouse 

Casino, with 1600 slot machines and 40 table games in place. It was assumed that each table game represents 6 

gaming positions and therefore, 1840 gaming positions were in place at the time of the data collection. The counts 

indicate a total of 519 trips during the peak weekday afternoon (3:00 pm to 7:00 pm) and 787 trips during the 

Saturday late evening peak hours (9:00 pm to 11:00 pm) which resulted in unadjusted trip generation rates of .28 and 

.43 trips per gaming position respectively.   

 

The Institute of Transportation article Gaming Casino Traffic 
3
 identifies monthly variations in casino traffic based on 

economic reports. The article identified May, July and August as peak gaming months for St. Louis casinos and 

provided multipliers to expand to seasonal peak volumes as noted in Table 1 below: 

                                       
3 Gaming Casino Traffic, Paul Box and William Bunte, published ITE Journal March 1998 
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TABLE 1 
Monthly Trip Variation in Casino Traffic 

 Month 
Multiplier to Expand to 

Seasonal Peak 
Month 

Multiplier to Expand to 
Seasonal Peak 

 January 1.1 July 1.0 

 February 1.3 August 1.0 

 March 1.1 September 1.1 

 April 1.1 October 1.2 

 May 1.0 November 1.2 

 June 1.1 December 1.2 

 

Source: Gaming Casino Traffic, Paul Box and William Bunte, published ITE Journal March 1998 

 

As indicated in this table, Casino volumes may vary from as much as 30% from month to month depending on the 

type of facility and its location. The 2011/2012 monthly revenue reports for the Sugarhouse Casino show a similar 

monthly variation. Therefore, the Sugarhouse Casino trip generation rates were adjusted to peak gaming months, 

using a factor of 1.2 (20% increase) resulting in adjusted rates of .34 and .52 for weekday pm peak of adjacent street 

and Saturday evening peak hour of the generator respectively. 

 

The traffic data collected at the Sugarhouse Casino and subsequent computed trip rates include a reduction in 

generated trips resulting from patrons and employees utilizing alternate forms of transportation. The Philadelphia 

Gaming Advisory Task Force prepared a report in 2007 which estimated that approximately 22% of gamers 

visiting a North Delaware site such as Sugarhouse will arrive and depart using alternative modes of 

transportation. The transportation modes were categorized as follows: 

 

Drive  = 78% 

Pedestrian  = <1% 

Taxi   = 7% 

Casino Bus  = 9% 

Public Transit  = 6% 

 

Patrons utilizing taxis and casino buses are accounted for in the calculated trip rates noted above as those vehicles 

were recorded entering/exiting the casino. Modes of transportation such as walking and public transit are not included 

in the calculated rate. Adjusting the calculated trip rate to account for the 6% of gamers using public transit, results in 

an adjusted Weekday pm of adjacent street rate of .36 trips per gaming position and Saturday peak hour of generator 

rate of .54 trips per gaming position.  

 

 
Traffic Generated by Existing Site Uses 
 

The parcel is currently occupied by office, industrial and commercial uses including: an office of the Pennsylvania 

Lottery Commission, Verifone Transportation Systems (a company that maintains meters in taxi cabs), Packer 

Avenue Foods, and the Philadelphia Turf Club (which offers off-track betting with food services and a bar). The 

site is fenced with access on 7
th
 Street and Darien Street. Traffic counts were performed at each site access on 

November 2, during the afternoon peak period. The traffic counts indicate that there were 139 trips 

entering/exiting the site on Darien Street for the Turf Club and 39 trips entering/exiting at 7
th
 Street for the 

commercial/office uses. The proposed casino will replace the existing uses and therefore a trip credit equivalent 

to the observed site activity will be taken in calculating the proposed NEW site trips. 
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Modal Split, Transit Facility and Charter Buses Utilization 
 

The proposed Hollywood Casino Project is to be located near public transit services, however, to be conservative, 

a limited utilization of public transit has been applied to reduce the trip generation rate. The AT&T Station of 

SEPTA’s Broad Street is located approximately ¾ mile from the site.  In addition, several bus routes, including the 

G route which has stops at 7
th
 and Packer, run in close proximity to the site. Casino and Franchise buses are 

commonly utilized by many casinos. Although it is not anticipated that charter buses would figure significantly in 

the operation of the Hollywood Casino Project. 

.  

The Philadelphia Gaming Advisory Task Force prepared a report in 2007
4
 which estimated that approximately 

16% of gamers visiting a South Delaware Avenue site will arrive and depart utilizing alternative modes of 

transportation as follows: 

 

Drive  = 84% 

Pedestrian  = <1% 

Taxi   = 6% 

Casino Bus  = 8% 

Public Transit  = 2% 

 

According to the report, Public Transit mode of transportation trips range from 2% to 6%.  However, to be 

conservative the trips anticipated to be generated from the Hollywood Casino will be reduced by 2% to account for the 

gamers utilizing public transit. The pedestrian rate of <1% applies when there are no events at the adjacent sports 

complex venues. It is anticipated that when events are held at the sports complex venues some patrons will park in 

the sports complex lots and walk to the casino prior to attending the event and the utilization may increase. We also 

anticipate that employees would utilize a higher percentage of alternate modes of transportation that the figures noted 

above. For the purpose of this evaluation, additional modal split reductions were not taken for the Sporting event 

pedestrian traffic or employees.   
 

 

Hollywood Casino Trip Generation 
 
The trips generated by the Hollywood Casino were computed using the trip generation rates noted above. Per the 

Hollywood Casino Program, there will be 2,250 slots, 66 table games, and 15 poker tables for a total of 2,736 gaming 

positions. The Hollywood Casino will include other auxiliary uses such as food and beverage areas, 

entertainment, amenity retail, employee facilities, public circulation and support space.  These auxiliary uses are 

not considered to function on their own, and as such will not generate any traffic independently (e.g., the 

concession stand in a movie theater, or a dedicated parking garage).  

 

The PM peak hour site-generated traffic projections are summarized in TABLE 2 below: 

 

TABLE 2 
Trip Generation Summary (Weekday PM Peak Hour of Adjacent Street) 

 

Weekday PM base trip rate (trips/gaming position) 0.36 

Modal Trip Adjustment 

 

-2% 

Adjusted  trip rate (trips/gaming position) 0.35 

Hollywood Casino Gaming positions  

 

2736 

Hollywood Casino  Base Trips  

 

958 

Existing Site trips (Turf Club- weekday 5-6 PM) 

 

-159 

Existing Site trips (Commercial- weekday 5-6 PM) -39 

New Hollywood Casino Trips 

 

760 

                                       
4 Interim Report of Findings, Philadelphia Gaming Advisory Task Force, unpublished 
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The trip generation for the Pre-Phillies peak period will include an additional adjustment made to account for 

linked trips and a stay-away factor as identified in the Philadelphia Sports Complex Management Parking and 
Traffic Management Plan.  The linked trips will be patrons who will be attending the casino prior to the event and 

are therefore already included in the pre-event background traffic. The Stay-away factor accounts for patrons who 

will avoid the area as a result of the traffic conditions related to the event. Both of these factors are 15% for a 

Phillies game. These rates were also applied to the existing driveway volumes of the Turf Club but were not 

applied to the commercial traffic at existing site.  

 

The peak hour site-generated traffic estimate with adjustments made for the modal split and existing site are 

contained in TABLE 3 below: 

 

TABLE 3 
Trip Generation Summary (Weekday Pre-Phillies Event Peak) 

 

Weekday PM base trip rate (trips/gaming position) 0.36 

Modal Trip Adjustment 

 

-2% 

Adjusted  trip rate (trips/gaming position) 

 

0.35 

Hollywood Casino Gaming positions  

 

2736 

Hollywood Casino  Base Trips  

 

958 

Casino/Event Linked Trip Adjustment (-15%)  

 

-144 

Casino/Event Stay-Away Adjustment (-15%)  

 

-144 

Existing Site trips (Turf Club- weekday PM) 

 

-159 

Turf Club/Event Linked Trip Adjustment (-15%)  24 

Turf Club/Event Stay-Away Adjustment (-15%)  24 

Existing Site trips (Commercial- weekday PM) 

 

-39 

New Hollywood Casino Trips 

 

520 

 

A summary worksheet of the trip generation for the Weekday and Saturday total casino trips is provided in 

APPENDIX F. The trip generation for the site is summarized as follows: 

 

Weekday Casino Trips     12,979                                                                                 
Weekday PM Peak Hour Trips    958 
 
Saturday Trips      19,924 
Saturday Peak Hour Trips    1451 
 
Weekday Pre-Phillies Event Peak Hour Trips  670 
 
 

Trip Distribution and Assignment 
 

The new vehicle trips generated by the proposed Casino will be distributed and assigned to the roadway network 

based on a combined evaluation of existing traffic patterns, the anticipated characteristics and behavior of the 

development-generated traffic, and the proposed site access. 

 

It is expected that the majority of site traffic generated during the peak periods will use I-95 and I-76.  In addition, 

the trips generated by the proposed Hollywood Casino will also use local roadways such as Packer Avenue, Front 

Street, Pattison Avenue, and Broad Street.  The percentages of site traffic assigned to these roadways are 

summarized in TABLE 4. 
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TABLE 4 
Trip Distribution Summary 

 

I-95 

ENTERING Via: PM EXITING Via: PM 

From 

South 

I-95 N Off-Ramp  to Broad 

Street 
9% To North 

Broad Street to I-95 N  

On-Ramp  
14% 

From 

South 

I-95 N Off-Ramp  to Packer 

Avenue 
4% To North 

Front Street to I-95 N  

On-Ramp  
28% 

From North 
I-95 S Off-Ramp to Front 

Street 
28% To South 

Broad Street to I-95 S  

On-Ramp 
9% 

From North 
I-95 S Off-Ramp to Broad 

Street 
14% To South 

Front Street to I-95 S  

On-Ramp 
4% 

I-76 

ENTERING Via: PM EXITING Via: PM 

From West 
I-76 E Off-Ramp to Packer 

Avenue 
32% To West 

Broad Street to I-76 W  

On-Ramp  
32% 

From East 
I-76 W Off-Ramp  to Front 

Street 
9% To East 

Packer Avenue to I-76 E  

On-Ramp  
9% 

Local Streets 

ENTERING Via: PM EXITING Via: PM 

From North 7
th

 Street .5% To North 7
th

 Street .5% 

From North Darien Street .5% To North Darien Street .5% 

From North 10
th

 Street .5% To North 10
th

 Street .5% 

From North Front Street .5% To North Front Street .5% 

From East Pattison Avenue. 1% To East Pattison Avenue. 1% 

From West Packer Avenue .5% To West Packer Avenue .5% 

From North Broad Street .5% To North Broad Street .5% 

 

FIGURES 16-18 illustrate the anticipated distribution of project traffic and the assignment of the new trips to the 

roadway network in the vicinity of the project. A summary worksheet of future traffic volume assignments are provided 

in APPENDIX F. The site generated traffic volumes are illustrated in FIGURES 19 and 20. 

 
 
PARKING 
 

All parking for the Hollywood Casino will be self-contained on-site. An eight level 2700 space customer parking 

garage structure will be constructed on the southerly portion of the site as indicated on the site plan.  The 

proposed parking garage will be accessible from site driveways on 7
th
 Street and Darien Street. The 450 

employee spaces are located in a lot under the casino and accessible from a driveway on Darien Street. The 300 

valet spaces are also located under the casino with access to and from the Porte Cochere whose entry/exit 

driveways are located on Darien Street and 7
th
 Street respectively.  There are 6 bus spaces located in a surface 

lot on the southwest corner of the site which are accessible from Darien Street.  

 

The Hollywood casino will provide 3,000 patron/guest parking spaces for 2,736 gaming positions which satisfies 

the requirement of the Philadelphia Code requiring 4 patron/guest parking spaces for every 5 slot machines or 

gaming positions. The ITE Parking Generation
5
 manual establishes an average peak parking demand for a 

                                       
5 Parking Generation, 4

th
 Edition, Institute of Transportation Engineers, 2010 
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Casino/Video Lottery Establishment (Land Use 473) to be 0.34 vehicles per gaming position. The Hollywood 

Casino will provide parking spaces for patrons and guests at a rate of 1.09 spaces per gaming position.  The rate 

is consistent with the industry wide parking ratios which range from .75 to 1.59 spaces per gaming position with 

the median being 1.07 spaces per gaming position
6
.  

 

 
FUTURE TRAFFIC CONDITIONS 
 
In this section, the impact of the Hollywood Casino traffic on the adjacent roadway network will be analyzed. 

 
Description of the Analyzed Post-Development Scenarios  
 

As previously discussed, the three post-development scenarios considered in the analysis are: 

 

• 2016 Opening Day Weekday PM Peak No-Build Conditions.  This condition is based on the existing 

configuration of study area roadways and traffic patterns with the trips generated by proposed Hollywood 

Casino integrated.  A background annual traffic growth of 1% is applied to all existing volumes to 

represent the increase of traffic from 2012 existing condition. The 2016 Opening Day Build traffic volumes 

are illustrated in FIGURE 21.  
 

• 2016 Opening Day Pre-Phillies Event Conditions. This condition is based on the existing configuration 

of study area roadways and traffic patterns observed prior to a Phillies game with the trips generated by 

proposed Hollywood Casino integrated. A background annual traffic growth of 0% is applied to all existing 

volumes to represent the increase of traffic from 2012 existing condition. The 2016 Opening Day No-Build 

traffic volumes are illustrated in FIGURE 22.  
 

• 2021 Horizon Weekday PM Peak Build Conditions.  This condition is based on the existing 

configuration of study area roadways and traffic patterns with the trips generated by proposed Hollywood 

Casino integrated.  A background annual traffic growth of 1% is applied to all existing volumes to 

represent the increase of traffic from 2012 existing condition. The 2021 5-Year Horizon No-Build traffic 

volumes are illustrated in FIGURE 23. 
 

• 2021 Horizon Weekday Pre-Phillies Event Build Conditions.  This condition is based on the existing 

configuration of study area roadways and traffic patterns with the trips generated by proposed Hollywood 

Casino integrated.  A background annual traffic growth of 0% is applied to all existing volumes to 

represent the increase of traffic from 2012 existing condition. The 2021 5-Year Horizon No-Build traffic 

volumes are illustrated in FIGURE 24. 
  

 
Post-Development Levels of Service 
 

Traffic operations for the future post-development conditions are evaluated at the study intersections during the 

analyzed peak hours.  The comparison of the pre-development and the post development conditions were 

conducted for the purpose of identifying any issues which may arise due to the presence of the proposed 

Hollywood Casino Project. The results of the capacity analyses will be utilized to formulate recommended 

mitigation efforts. 

  
2016 Opening Day Weekday PM Peak Build Conditions: 
All intersections maintained their No-Build overall Level of Service with the exception of the following: 

 

• The signalized intersection of Packer Avenue and Darien Street drops from an overall LOS “C” 

with 24.2 seconds of delay to an overall LOS “D” with 46.8 seconds of delay due to the increased 

                                       
6 “Parking and Profits in Indian Country”, James M. Klas, Indian Gaming, October 2010 
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delay (114.2 seconds) on the northbound left turning movement. The drop in Level of Service 

exceeds PennDOT’s 10-second threshold indicating that mitigation is required.  

 

• The signalized intersection of Front Street and I-95 Ramps drops from an overall LOS “C” with 

27.4 seconds of delay to an overall LOS “D” with 42.7 seconds of delay due to the increased 

delay (125.2 seconds) on the northbound left turning movement. The drop in Level of Service 

exceeds PennDOT’s 10-second threshold indicating that mitigation is required.  

 

The estimated 95
th
 percentile queues at the study intersections are within acceptable limits as none of the 

queues extend into adjacent intersections. 

 

2021 Horizon Weekday PM Peak Build Conditions: 
All intersections maintained their No-Build overall Level of Service with the exception of the following: 

 

• The signalized intersection of Packer Avenue and Darien Street drops from an overall LOS “C” 

with 25.2 seconds of delay to an overall LOS “D” with 52.7 seconds of delay due to the increased 

delay (134.6 seconds) on the northbound left turning movement. The drop in Level of Service 

exceeds PennDOT’s 10-second threshold indicating that mitigation is required.  

 

• The signalized intersection of Front Street and I-95 Ramps drops from an overall LOS “C” with 

28.7 seconds of delay to an overall LOS “D” with 49.4 seconds of delay due to the increased 

delay (161.2) on the northbound left turning movement. The drop in Level of Service exceeds 

PennDOT’s 10-second threshold indicating that mitigation is required.  

 

The estimated 95
th
 percentile queues at the study intersections are within acceptable limits as none of the 

queues extend into adjacent intersections. 

 

2016 Opening Day & 2021 Horizon Weekday Pre-Phillies Event Build Condition: 
A background growth factor was not applied to the base volumes for the Pre-Phillies Event scenarios and 

therefore, the 2016 and 2021 build scenarios share the same traffic volumes.  

 

All intersections maintained their No-Build overall Levels of Service with the exception of the following: 

 

• The signalized intersection of Packer Avenue and 7th Street drops from an overall LOS “C” with 

25.2 seconds of delay to an overall LOS “D” with 51 seconds of delay. The drop in Level of 

Service exceeds PennDOT’s 10-second threshold indicating that mitigation is required.  

 

The estimated 95
th
 percentile queues on the westbound left-turning movements on Packer Avenue do 

exceed available storage lengths as a result of heavy left turns destined for several event parking lots.  

 
The detailed level of service and capacity analysis reports are provided in APPENDIX H. Queue analysis 

worksheets are provided in APPENDIX I. The levels of service and queues are summarized in tables 

provided in APPENDIX A and APPENDIX B. Post-development level of service is illustrated in FIGURE 
26. 
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RECOMMENDATIONS 
 
Recommended Improvements to Mitigate the Impact of the Proposed Development 
 

The Hollywood Casino will result in additional traffic on the surrounding roadway network. The analysis of build 

conditions identified locations where the overall level of service drops and the increase in delay exceeds 

PennDOT’s 10 second threshold.  The following are recommendations to mitigate the impacts of the proposed 

development on the surrounding roadway network and to enhance pedestrian accommodations: 

 

• Traffic signal timing modifications are recommended for the Packer Avenue/7
th
 Street intersection, the Front 

Street/I-95 Ramps intersection, and the Packer Avenue/Darien Street intersection to reduce the overall 

intersection delay. The modifications include adjustments to the traffic signal cycle lengths, splits and offsets. 

 

• New traffic signal controllers are recommended to be installed at the signalized intersections along Packer 

Avenue (Packer Avenue/10
th
 Street, Packer Avenue/Darien Street and Packer Avenue/7

th
 Street) to allow 

time based coordination of the signals for improved progression. 

 

• A new sidewalk is recommended to be installed on the east side of Darien Street from Packer Avenue south 

to the newly constructed sidewalk adjacent to Citizens Bank Park to improve pedestrian connectivity to the 

Stadium District.  

 

• Pedestrian accommodations are recommended to be enhanced at the intersections of Packer Avenue/7
th
 

Street and Packer Avenue/Darien Street. The recommended pedestrian improvements include: 

 

o Installation of hand/man countdown indications for existing crosswalks at both intersections 

o Implementation of MUTCD compliant pedestrian clearances 

o Installation of ADA compliant handicap ramps at the southeast and southwest corners of the Packer 

Avenue/Darien Street Intersection 

 

 
Previously Recommend Improvements to reduce traffic congestion 
 
The Philadelphia Sports Complex Management Parking and Traffic Management Plan

7
 recommended several 

operational improvements for the area in and around the sports complex intended to reduce traffic congestion 

related to event traffic.  These improvements would also benefit the project intersections during non-event 

periods. The recommended improvements for the study intersections include:     

 

• Modification of traffic controllers to allow multiple “time of day” programs for Packer Avenue signals 

• Development and implementation of pre-event and post-event signal timings for Packer Avenue 

• Provide  interconnect and coordination of the traffic signals along Packer Avenue 

• Develop and implement signal timing changes at signals on Front Street to improve traffic flow 

 
These improvements are not required to mitigate the impacts of the proposed development.  However, 

implementation of the improvements will reduce the traffic congestion experienced during event traffic conditions 

and will mutually benefit traffic from the proposed development. 

                                       
7 Philadelphia Sports Complex Management Parking and Traffic Management Plan, Philadelphia Industrial 

Development Corporation, September 2010 
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APPENDIX A 

 

LEVEL OF SERVICE CRITERIA AND RESULTS 

TABLE 
  



Level of Service Criteria: Automobile Mode – Signalized Intersections 

Control Delay (s/veh) 
LOS by Volume-to-Capacity Ratio

a
 

≤1.0 >1.0 

≤10 A F 

>10-20 B F 

>20-35 C F 

>35-55 D F 

>55-80 E F 

>80 F F 

Source: Exhibit 18-4 (2010 HCM) 

 

 

Level of Service Criteria: Automobile Mode – Unsignalized Intersections 

Control Delay (s/veh) 
LOS by Volume-to-Capacity Ratio

a
 

≤1.0 >1.0 

0-10 A F 

>10-15 B F 

>15-25 C F 

>25-35 D F 

>35-50 E F 

>50 F F 

Source: Exhibit 19-1 (2010 HCM) 

 



LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

EB B 15.3 B 15.4 B 15.8 B 13 B 15.5 B 16 B 11.8

(EBL) B 17.7 B 18.1 B 19.7 B 15.8 B 18.4 C 20.1 B 14.4

(EBT) B 14.3 B 14.3 B 14.4 B 11.9 B 14.4 B 14.4 B 10.8

(EBR) B 14.4 B 14.4 B 14.4 B 12 B 14.4 B 14.5 B 10.9

WB B 15.4 B 15.5 B 16.2 B 13.3 B 15.6 B 16.3 B 12.1

(WBL) B 14.7 B 14.7 B 14.7 B 12.1 B 14.8 B 14.8 B 11

(WBT) B 15.3 B 15.4 B 16 B 13.2 B 15.5 B 16.1 B 11.9

(WBR) B 15.6 B 15.7 B 16.5 B 13.6 B 15.9 B 16.6 B 12.3

NB B 15.7 B 15.8 B 15.8 B 16.5 B 15.8 B 15.8 B 17.7

(NBL) B 16.5 B 16.7 B 16.7 B 17.4 B 16.8 B 16.8 B 18.8

(NBT) B 15.2 B 15.2 B 15.2 B 15.9 B 15.2 B 15.2 B 17

(NBR) A 0 A 0 A 0 A 0 A 0 A 0 A 0

SB B 16.9 B 17 B 17 B 17.7 B 17.1 B 17.1 B 19.2

(SBL) B 17.5 B 17.7 B 17.7 B 18.4 B 17.9 B 17.9 B 20

(SBT) B 15.3 B 15.3 B 15.3 B 15.9 B 15.3 B 15.3 B 17.1

(SBR) B 16 B 16.1 B 16.1 B 16.7 B 16.2 B 16.2 B 18

Overall B 15.8 B 15.9 B 16.3 B 14.3 B 16 B 16.4 B 13.7

EB B 11.8 B 11.8 B 11.8 B 19.1 B 11.9 B 11.9 C 21.5

(EBL) B 13.5 B 13.6 B 13.6 C 237 B 13.7 B 13.7 C 26.5

(EBT) B 10.5 B 10.5 B 10.6 B 15.7 B 10.6 B 10.6 B 17.8

(EBR) B 10.6 B 10.6 B 10.6 B 15.8 B 10.6 B 10.7 B 18

WB C 20.9 C 21 C 21 C 27.4 C 21.2 C 21.2 C 30.9

(WBL) B 19.4 B 19.4 B 19.7 C 25.6 B 19.4 B 19.8 C 28.4

(WBT) C 21.1 C 21.2 C 21.2 C 27.7 C 21.4 C 21.4 C 31.3

NB B 19.9 B 20 C 23.5 B 14.7 C 20 C 23.6 B 13

(NBL) C 20.3 C 20.3 C 24.9 B 15.6 C 20.4 C 25.1 B 13.8

(NBT) B 19.9 B 19.9 C 20.6 B 13.1 C 20 C 20.7 B 11.6

(NBR) B 19.4 B 19.4 C 23.7 B 14.7 B 19.5 C 23.8 B 13

SB C 34.7 D 36.4 F 109.7 C 34.1 D 39.2 F 129.1 C 31.3

(SBL) D 35.4 D 37.2 F 114.2 D 35.2 D 40.1 F 134.6 C 32.3

(SBT) B 18.9 B 18.9 B 19 B 12.2 B 18.9 B 19 B 10.8

Overall C 23.6 C 24.2 D 46.8 C 24 C 25.2 D 52.7 C 23.8

EB B 15.3 B 15.5 B 15.9 B 11.9 B 15.8 B 16.2 B 12.1

(EBL) B 19.2 B 19.7 C 20 B 14.8 C 20.5 C 20.8 B 15.3

(EBT) B 13.3 B 13.4 B 14.5 B 10.9 B 13.4 B 14.6 B 11

(EBR) B 13.5 B 13.6 B 15.1 B 11.4 B 13.7 B 15.2 B 11.5

WB B 13.4 B 13.5 B 15.8 B 11.9 B 13.6 B 15.9 B 12

(WBL) B 14.7 B 14.9 C 23 B 16.8 B 15.1 C 23.5 B 17.2

(WBT) B 13.2 B 13.3 B 13.3 B 10.2 B 13.4 B 13.4 B 10.2

(WBR) B 13.6 B 13.6 B 13.7 B 10.4 B 13.7 B 13.8 B 10.5

NB B 14.5 B 14.5 B 14.6 B 18.4 B 14.6 B 14.7 B 18.5

(NBL) B 15 B 15 B 15.3 B 19.3 B 15.1 B 15.4 B 19.4

(NBT) B 14.2 B 14.2 B 14.2 B 17.9 B 14.3 B 14.3 B 17.9

(NBR) B 14.3 B 14.3 B 14.3 B 18 B 14.3 B 14.3 B 18

SB B 14.3 B 14.3 B 14.5 B 18.2 B 14.3 B 14.5 B 18.2

(SBL) B 14.3 B 14.3 B 14.5 B 18.2 B 14.3 B 14.5 B 18.2

(SBT) B 14.3 B 14.3 B 14.5 B 18.2 B 14.3 B 14.5 B 18.2

Overall B 14.5 B 14.7 B 15.7 B 12.8 B 14.8 B 15.9 B 12.9

EB C 25.9 C 26.5 C 30.7 --- --- C 21.9 C 24.9 --- ---

(EBL) C 26.9 C 27.6 C 31.9 --- --- C 22.4 C 25.6 --- ---

(EBTR) B 17.3 B 17.4 B 17.4 --- --- B 17.5 B 17.5 --- ---

WB B 16.4 B 16.4 B 16.4 --- --- B 16.4 B 16.4 --- ---

(WBLTR) B 16.4 B 16.4 B 16.4 --- --- B 16.4 B 16.4 --- ---

NB B 12.9 B 12.9 B 12.9 --- --- B 13 B 13 --- ---

(NBL) B 13.7 B 13.8 B 13.8 --- --- B 13.9 B 13.9 --- ---

(NBT) B 12.7 B 12.8 B 12.8 --- --- B 12.8 B 12.8 --- ---

(NBR) B 12.7 B 12.8 B 12.8 --- --- B 12.8 B 12.8 --- ---

SB B 13 B 13 B 13.1 --- --- B 13.1 B 13.1 --- ---

(SBL) B 13 B 13.1 B 13.1 --- --- B 13.1 B 13.1 --- ---

(SBT) B 13 B 13 B 13.1 --- --- B 13.1 B 13.1 --- ---

Overall C 20.9 C 21.3 C 25 --- --- B 18.5 C 21 --- ---

(NBL) A 9.6 A 9.9 B 10.5 --- --- B 10.3 B 10.5 --- ---

Overall A A A --- --- A A --- ---

EB C 34.6 D 36 D 36 --- --- D 38.3 D 38.3 --- ---

(EBL) C 23.6 C 23.7 C 23.7 --- --- C 23.8 C 23.8 --- ---

(EBLT) D 36.9 D 38.6 D 38.6 --- --- D 41.4 D 41.4 --- ---

NB C 20.4 C 20.5 C 22.3 --- --- C 20.8 C 22.6 --- ---

(NBTR) C 20.4 C 20.5 C 22.3 --- --- C 20.8 C 22.6 --- ---

SB B 10.6 B 10.8 B 11.7 --- --- B 11.2 B 12.1 --- ---

(SBL) C 21.1 C 21.5 C 24.8 --- --- C 22.1 C 25.5 --- ---

(SBT) A 9.8 A 10 B 10.8 --- --- B 10.3 B 11.2 --- ---

Overall B 20 C 20.5 C 20.9 --- --- C 21.4 C 21.8 --- ---

EB C 30.2 C 31.2 C 31.2 D 39.1 C 32.1 C 32.1 D 40.8

(EBLT) C 30.2 C 31.2 C 31.2 D 39.1 C 32.1 C 32.1 D 40.8

WB C 21.1 C 21.1 C 21.1 C 25.2 C 21.1 C 21.1 C 25.2

(WBLTR) C 21.1 C 21.1 C 21.1 C 25.2 C 21.1 C 21.1 C 25.2

NB C 22 C 23.6 E 73.6 C 31.1 C 25.4 F 93.1 D 35

(NBL) D 41.3 D 44.8 F 125.2 D 51.7 D 48.9 F 161.2 E 59.1

(NBTR) A 7.5 A 7.6 A 7.6 A 4.8 A 7.6 A 7.6 A 4.8

SB C 25.7 C 26.9 C 26.9 C 28.5 C 28.1 C 28.8 C 29.9

(SBLT) C 25.7 C 26.9 C 26.9 C 28.5 C 28.1 C 28.8 C 29.9

Overall C 26.2 C 27.4 D 42.7 C 32.5 C 28.7 D 49.4 C 34.8

(NBL) --- --- --- --- A 8 --- --- --- --- A 8.1 --- ---

Overall --- --- --- --- A 0.3 --- --- --- --- A 0.2 --- ---

(NBL) --- --- --- --- A 8.1 --- --- --- --- A 8.1 --- ---

Overall --- --- --- --- A 0.8 --- --- --- --- A 0.8 --- ---

(WBLR) --- --- --- --- B 11.7 --- --- --- --- B 11.8 --- ---

Overall --- --- --- --- A 0.9 --- --- --- --- A 0.9 --- ---

(WBLR) --- --- --- --- B 12 --- --- --- --- B 12 --- ---

(SBL) --- --- --- --- A 8.6 --- --- --- --- B 8.6 --- ---

Overall --- --- --- --- A 1.3 --- --- --- --- A 1.3 --- ---

(WBLR) --- --- --- --- B 12.5 --- --- --- --- B 13.4 --- ---

Overall --- --- --- --- A 6.4 --- --- --- --- A 6.2 --- ---

Front Stret and I-76 EB On 

Ramp

Front Street and I-76 WB Off 

Ramp & I-95 SB On Ramp

Front Street and I-95 Ramps

Intersection

Packer Avenue and 10th Street

Packer Avenue and Darien 

Street

Packer Avenue and South 7th 

Street

2016 Build Traffic 

Conditions

2016 Build Traffic 

Conditions with 

Improvements

2021 No Build 

Traffic Conditions

2021 Build Traffic 

Conditions

Front Street and Packer Avenue

Approach

(Movement)

TABLE A

INTERSECTION LEVEL OF SERVICE RESULTS - WEEKDAY PM PEAK HOUR

2021 Build Traffic 

Conditions with 

Improvements

PM Peak PM Peak PM Peak PM Peak PM Peak PM Peak PM Peak

Existing 2012 

Traffic Conditions

2016 No Build 

Traffic Conditions

South 7th Street and Porte 

Cochere Entance

South 7th Street and Garage 

Entrance

Darrien Street and Porte 

Cochere Exit

Darrien Street and Employee 

Driveway

Darrien Street and Garage Exit



LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay LOS Delay

EB B 15.8 B 15.8 B 15.9 A 7.9 B 15.8 B 15.9 A 7.9

(EBL) B 16.6 B 16.6 B 17.6 A 8.4 B 16.6 B 17.6 A 8.4

(EBT) B 15.2 B 15.2 B 15.2 A 7.6 B 15.2 B 15.2 A 7.6

(EBR) B 16.5 B 16.5 B 16.5 A 8.3 B 16.5 B 16.5 A 8.3

WB F 105 F 105 F 95.8 D 39.6 F 105 F 95.8 D 39.6

(WBL) F 154.9 F 154.9 F 155.6 F 63.5 F 154.9 F 155.6 F 63.5

(WBT) B 15 B 15 B 15.4 A 7.6 B 15 B 15.4 A 7.6

(WBR) A 0 A 0 A 0 B 0 A 0 A 0 B 0

NB B 15.9 B 15.9 B 15.9 C 19.8 B 15.9 B 15.9 C 19.8

(NBL) B 17.5 B 17.5 B 17.5 B 21.8 B 17.5 B 17.5 B 21.8

(NBT) B 15.1 B 15.1 B 15.1 B 18.8 B 15.1 B 15.1 B 18.8

(NRR) B 15.3 B 15.3 B 15.3 C 19 B 15.3 B 15.3 C 19

SB B 16.9 B 16.9 B 16.9 C 21.2 B 16.9 B 16.9 C 21.2

(SBL) B 17.5 B 17.5 B 17.5 C 21.9 B 17.5 B 17.5 C 21.9

(SBT) B 16.6 B 16.6 B 16.6 C 20.7 B 16.6 B 16.6 C 20.7

(SBR) B 16.6 B 16.6 B 16.6 C 20.7 B 16.6 B 16.6 C 20.7

Overall E 61.3 E 61.3 E 58.8 C 27.8 E 61.3 E 58.8 C 27.8

EB B 12.2 B 12.2 B 12.2 A 7.6 B 12.2 B 12.2 A 7.6

(EBL) B 14 B 14 B 14 B 12.9 B 14 B 14 B 12.9

(EBT) B 10.8 B 10.8 B 10.8 A 6.3 B 10.8 B 10.8 A 6.3

(EBR) B 12.7 B 12.7 B 12.7 A 7.4 B 12.7 B 12.7 A 7.4

WB F 183.3 F 183.3 F 190.3 F 128.2 F 183.3 F 190.3 F 128.2

(WBL) F 313 F 313 F 324 F 219.2 F 313 F 324 F 219.2

(WBT) C 24 C 24 C 24 B 15.1 C 24 C 24 B 15.1

NB C 27.2 C 27.2 D 37.7 D 47.3 C 27.2 D 37.7 D 47.3

(NBL) D 35 D 35 E 55.2 E 71.9 D 35 E 55.2 E 71.9

(NBT) B 19.2 B 19.2 B 19.6 C 22.8 B 19.2 B 19.6 C 22.8

(NBR) C 21 C 21.1 C 24.7 C 28.7 C 21 C 24.7 C 28.7

SB C 25.3 C 25.3 C 28.6 C 33.5 C 25.3 C 28.6 C 33.5

(SBL) C 25.2 C 25.2 C 32.1 D 37.8 C 25.2 C 32.1 D 37.8

(SBT) C 25.3 C 25.3 C 26 C 30.2 C 25.3 C 26 C 30.2

Overall F 105.8 F 105.8 F 102.7 E 76 F 105.8 F 102.7 E 76

EB B 15.8 B 15.8 B 15.7 A 9.2 B 15.8 B 15.7 A 9.2

(EBL) C 23.3 C 23.3 C 23.6 B 13.1 C 23.3 C 23.6 B 13.1

(EBT) B 12.8 B 12.8 B 13.4 A 8 B 12.8 B 13.4 A 8

(EBR) B 13.5 B 13.5 B 14.8 B 8.8 B 13.5 B 14.8 B 8.8

WB C 30.1 C 30.1 F 82.6 D 44.9 C 30.1 F 82.6 D 44.9

(WBL) E 56.9 E 56.9 F 193.7 F 104.2 E 56.9 F 193.7 F 104.2

(WBT) B 15.7 B 15.7 B 15.7 A 9.2 B 15.7 B 15.7 A 9.2

(WBR) B 16.5 B 16.5 B 16.5 A 9.7 B 16.5 B 16.5 A 9.7

NB B 19.2 B 19.2 B 19.4 C 28.1 B 19.2 B 19.4 C 28.1

(NBL) C 27.1 C 27.1 C 27.6 D 40.4 C 27.1 C 27.6 D 40.4

(NBT) B 14.3 B 14.3 B 14.3 C 20.5 B 14.3 B 14.3 C 20.5

(NBR) B 14.4 B 14.4 B 14.4 C 20.6 B 14.4 B 14.4 C 20.6

SB C 21.4 C 21.4 C 21.7 C 31.4 C 21.4 C 21.7 C 31.4

(SBL) C 20.9 C 20.9 C 21.7 C 30.7 C 20.9 C 21.7 C 30.7

(SBT) C 22 C 22 C 22.4 C 32.3 C 22 C 22.4 C 32.3

Overall C 25.2 C 25.2 D 51 C 31.4 C 25.2 D 51 C 31.4

EB C 21.4 C 21.4 C 23.6 --- --- C 21.4 C 23.6 --- ---

(EBL) C 21.5 C 21.5 C 23.7 --- --- C 21.5 C 23.7 --- ---

(EBLT) B 15.2 B 15.2 B 15.2 --- --- B 15.2 B 15.2 --- ---

WB B 15.2 B 15.2 B 15.2 --- --- B 15.2 B 15.2 --- ---

(WBLTR) B 15.2 B 15.2 B 15.2 --- --- B 15.2 B 15.2 --- ---

NB B 15.5 B 15.5 B 15.5 --- --- B 15.5 B 15.5 --- ---

(NBL) C 28.5 C 28.5 C 28.6 --- --- C 28.5 C 28.6 --- ---

(NBT) B 12.5 B 12.5 B 12.5 --- --- B 12.5 B 12.5 --- ---

(NBR) B 12.5 B 12.5 B 12.5 --- --- B 12.5 B 12.5 --- ---

SB B 19.7 B 19.7 B 19 --- --- B 19.7 B 19 --- ---

(SBL) B 12.8 B 12.8 B 12.8 --- --- B 12.8 B 12.8 --- ---

(SBT) B 19.8 B 19.8 B 19.9 --- --- B 19.8 B 19.9 --- ---

Overall B 19.7 B 19.7 C 20.6 --- --- B 19.7 C 20.6 --- ---

(NBL) C 23.9 C 23.9 D 26.2 --- --- C 23.9 D 26.2 --- ---

Overall A A 0 A --- --- A 0 A 0 --- ---

EB D 38.1 D 38.1 D 38.1 --- --- D 38.1 D 38.1 --- ---

(EBL) C 21.6 C 21.6 C 21.6 --- --- C 21.6 C 21.6 --- ---

(EBLT) D 43.7 D 43.7 D 43.7 --- --- D 43.7 D 43.7 --- ---

NB C 25.5 C 25.5 C 27.4 --- --- C 25.5 C 27.4 --- ---

(NBTR) C 25.5 C 25.5 C 27.4 --- --- C 25.5 C 27.4 --- ---

SB C 27.7 C 27.7 C 35.5 --- --- C 27.7 C 35.5 --- ---

(SBL) C 27.7 C 27.7 D 30.6 --- --- C 27.7 D 30.6 --- ---

(SBT) C 27.7 C 27.7 C 35.9 --- --- C 27.7 C 35.9 --- ---

Overall C 30.4 C 30.4 C 34.7 --- --- C 30.4 C 34.7 --- ---

EB D 36.5 D 36.5 D 36.5 --- --- D 36.5 D 36.5 --- ---

(EBLT) D 36.5 D 36.5 D 36.5 --- --- D 36.5 D 36.5 --- ---

WB C 24.6 C 24.6 C 24.6 --- --- C 24.6 C 24.6 --- ---

(WBLTR) C 24.6 C 24.6 C 24.6 --- --- C 24.6 C 24.6 --- ---

NB A 8.7 A 8.7 B 12.4 --- --- A 8.7 B 12.4 --- ---

(NBL) C 21.8 C 21.8 C 27.3 --- --- C 21.8 C 27.3 --- ---

(NBTR) A 4.6 A 4.6 A 4.7 --- --- A 4.6 A 4.7 --- ---

SB B 17.4 B 17.4 B 17.4 --- --- B 17.4 B 17.4 --- ---

(SBLT) B 17.4 B 17.4 B 17.4 --- --- B 17.4 B 17.4 --- ---

Overall C 20.5 C 20.5 C 21.2 --- --- C 20.5 C 21.2 --- ---

(NBL) --- --- --- --- B 13.7 --- --- --- --- B 13.7 --- ---

Overall --- --- --- --- A 0.1 --- --- --- --- A 0.1 --- ---

(NBL) --- --- --- --- B 14.1 --- --- --- --- B 14.1 --- ---

Overall --- --- --- --- A 0.3 --- --- --- --- A 0.3 --- ---

(WBLR) --- --- --- --- B 13.2 --- --- --- --- B 13.2 --- ---

Overall --- --- --- --- A 0.3 --- --- --- --- A 0.3 --- ---

(WBLR) --- --- --- --- B 13.8 --- --- --- --- B 13.8 --- ---

(SBL) --- --- --- --- A 8.5 --- --- --- --- A 8.5 --- ---

Overall --- --- --- --- A 0.4 --- --- --- --- A 0.4 --- ---

(WBLR) --- --- --- --- B 13.1 --- --- --- --- B 13.1 --- ---

Overall --- --- --- --- A 1.8 --- --- --- --- A 1.8 --- ---

Front Street and I-76 WB Off 

Ramp & I-95 SB On Ramp

Front Street and I-95 Ramps

Event Peak

Packer Avenue and 10th Street

Packer Avenue and Darien Stret

Packer Avenue and South 7th 

Street

Front Street and Packer Avenue

Front Stret and I-76 EB On 

Ramp

Event Peak Event Peak Event Peak Event Peak Event Peak Event Peak

TABLE B

INTERSECTION LEVEL OF SERVICE RESULTS - WEEKDAY PRE-PHILLIES EVENT PEAK HOUR

Intersection
Approach

(Movement)

Existing 2012 

Traffic Conditions

2016 No Build 

Traffic Conditions

2016 Build Traffic 

Conditions

2016 Build Traffic 

Conditions with 

Improvements

2021 No Build 

Traffic Conditions

2021 Build Traffic 

Conditions

2021 Build Traffic 

Conditions with 

Improvements

South 7th Street and Porte 

Cochere Entance

South 7th Street and Garage 

Entrance

Darrien Street and Porte 

Cochere Exit

Darrien Street and Employee 

Driveway

Darrien Street and Garage Exit
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APPENDIX B 

 

QUEUE ANALYSIS RESULTS TABLE 
  



2012 Existing 

Traffic 

Conditions

2016 No Build 

Traffic 

Conditions

2016 Build 

Traffic 

Conditions

2016 Build 

with 

Improvements 

Traffic 

Conditions

2021 No Build 

Traffic 

Conditions

2021 Build 

Traffic 

Conditions

2021 Build 

with 

Improvements 

Traffic 

Conditions

PM Peak PM Peak PM Peak PM Peak PM Peak PM Peak PM Peak

EBL 69 70 70 68 74 70 64 150

EBT 81 82 83 85 80 86 81 +1,000

EBTR 34 44 45 43 36 39 42 +1,000

WBL 8 6 6 7 5 9 12 250

WBT 70 65 112 106 75 106 108 590

WBTR 40 44 50 102 42 46 44 590

NBL 22 22 19 42 21 26 23 150

NBT 28 31 28 23 38 29 29 +1,000

NBR 0 0 0 29 0 0 0 +1,000

SBL 99 93 112 109 100 104 95 250

SBT 33 27 28 29 27 28 28 870

SBTR 64 64 61 67 77 71 66 870

EBL 65 65 77 104 71 101 87 200

EBT 47 46 54 55 48 57 52 590

EBTR 38 39 43 46 41 54 54 590

WBL 34 41 46 56 37 59 59 225

WBT 133 121 121 150 126 165 160 560

NBL 68 66 144 139 63 117 123 150

NBT 75 88 141 96 86 105 94 +1,000

NBR 52 49 88 79 58 77 79 +1,000

SBLT 309 326 342 319 315 336 332 560

SBR 111 126 130 133 132 116 136 300

EBL 145 150 139 120 150 151 138 200

EBT 92 93 115 101 96 117 113 560

EBTR 88 95 135 114 79 145 152 560

WBL 40 29 141 112 34 147 115 275

WBT 76 71 75 67 82 64 58 +1,000

WBTR 69 76 80 68 78 68 68 +1,000

NBL 42 43 45 38 52 39 40 225

NBT 38 35 40 43 10 38 39 +1,000

NBTR 50 48 53 43 56 49 51 +1,000

SBLT 64 62 62 62 62 69 63 +1,000

SBT 12 21 51 52 16 67 68 +1,000

SBR 0 0 0 0 0 0 0 +1,000

EBL 220 252 279 289 222 315 279 +1,000

EBTR 75 90 79 77 75 75 75 +1,000

WBLTR 26 23 27 27 18 31 33 ---

NBL 30 32 33 37 35 39 33 100

NBT 83 86 89 87 88 97 94 +1,000

NBTR 19 24 37 23 55 49 23 +1,000

SBL 25 34 24 28 32 23 18 100

SBT 111 110 102 103 107 127 128 980

SBTR 183 197 169 169 217 200 190 980

NBL 116 125 137 136 129 152 134 180

SBTR 53 73 104 84 58 116 99 590

EBL 145 138 107 110 102 130 136 +1,000

EBLT 297 312 299 287 318 309 317 +1,000

EBR 58 105 117 76 126 121 99 240

NBT 221 227 290 261 257 320 313 980

NBTR 181 197 259 244 212 264 281 980

SBL 89 97 51 60 101 55 57 240

SBT 276 261 335 385 357 328 181 540

EBL 313 313 377 283 301 370 382 760

EBLTR 281 271 365 257 254 359 376 760

WBLTR 14 9 13 10 7 8 0 ---

NBL 206 218 229 214 237 249 243 250

NBT 95 83 91 48 73 89 45 540

NBTR 96 102 47 42 1 51 54 540

SBT 328 341 348 341 353 342 343 650

SBTR 364 377 376 368 380 365 358 650

South 7th Street and Porte 

Cochere Entance
NBLT --- --- 19 15 --- 20 23 ---

South 7th Street and 

Garage Entrance
NBLT --- --- 34 37 --- 37 34 ---

Darrien Street and Porte 

Cochere Exit
WBLR --- --- 52 55 --- 55 50 ---

WBLR --- --- 59 50 --- 53 50 ---

SBL --- --- 29 24 --- 33 31 ---

Darrien Street and Garage 

Exit
WBLR --- --- 110 109 --- 121 121 ---

TABLE C

QUEUE ANALYSIS RESULTS - WEEKDAY PM PEAK HOUR

Storage 

length

Packer Avenue and I-76 

Eastbound Ramps - Darien 

Street

Packer Avenue and South 

7th Street

Front Street and Packer 

Avenue

Darrien Street and 

Employee Driveway

Front Street and I-95 

Ramps

Intersection Movement

Packer Avenue and South 

10th Street

Front Street and I-76 

Eastbound On Ramp

Front Street and I-76 

Westbound Off Ramp - I-95 

Southbound On Ramp



2012 Existing 

Traffic 

Conditions

2016 No Build 

Traffic 

Conditions

2016 Build 

Traffic 

Conditions

2016 Build 

with 

Improvements 

Traffic 

Conditions

2021 No Build 

Traffic 

Conditions

2021 Build 

Traffic 

Conditions

2021 Build 

with 

Improvements 

Traffic 

Conditions

Event Peak Event Peak Event Peak Event Peak Event Peak Event Peak Event Peak

EBL 54 54 50 42 54 50 42 150

EBT 79 79 87 51 79 87 51 +1,000

EBTR 153 153 157 104 153 157 104 +1,000

WBL 366 366 359 206 366 359 206 250

WBT 596 596 513 43 596 513 43 590

WBTR 371 371 187 11 371 187 11 590

NBL 29 29 33 32 29 33 32 150

NBT 18 18 18 23 18 18 23 +1,000

NBR 26 26 28 33 26 28 33 +1,000

SBL 95 95 107 146 95 107 146 250

SBT 105 105 102 150 105 102 150 870

SBTR 88 88 81 140 88 81 140 870

EBL 50 50 46 45 50 46 45 200

EBT 54 54 49 50 54 49 50 590

EBTR 101 101 112 105 101 112 105 590

WBL 326 326 325 365 326 325 365 225

WBT 613 613 651 750 613 651 750 560

NBL 146 146 183 190 146 183 190 150

NBT 67 67 245 305 67 245 305 +1,000

NBR 66 66 96 96 66 96 96 +1,000

SBLT 368 368 336 358 368 336 358 560

SBR 232 232 331 281 232 331 281 300

EBL 91 91 97 120 91 97 120 200

EBT 55 55 68 85 55 68 85 560

EBTR 87 87 124 164 87 124 164 560

WBL 466 466 434 471 466 434 471 275

WBT 1563 1563 1453 1017 1563 1453 1017 +1,000

WBTR 775 775 736 276 775 736 276 +1,000

NBL 73 73 70 88 73 70 88 225

NBT 46 46 38 41 46 38 41 +1,000

NBTR 54 54 53 53 54 53 53 +1,000

SBLT 745 745 752 563 745 752 563 +1,000

SBT 643 643 694 825 643 694 825 +1,000

SBR 649 649 644 804 649 644 804 +1,000

EBL 258 258 291 319 258 291 319 +1,000

EBTR 40 40 38 43 40 38 43 +1,000

WBLTR 13 13 15 22 13 15 22 ---

NBL 72 72 86 88 72 86 88 100

NBT 119 119 108 114 119 108 114 +1,000

NBTR 43 43 35 38 43 35 38 +1,000

SBL 29 29 27 40 29 27 40 100

SBT 273 273 252 276 273 252 276 980

SBTR 398 398 392 390 398 392 390 980

NBL 136 136 145 187 136 145 187 180

SBTR 409 409 511 221 409 511 221 590

EBL 205 205 124 183 205 124 183 +1,000

EBLT 317 317 330 316 317 330 316 +1,000

EBR 226 226 111 231 226 111 231 240

NBT 169 169 308 200 169 308 200 980

NBTR 139 139 258 173 139 258 173 980

SBL 115 115 40 131 115 40 131 240

SBT 356 356 285 362 356 285 362 540

EBL 468 468 395 481 468 395 481 760

EBLTR 478 478 515 176 478 515 176 760

WBLTR 57 57 60 56 57 60 56 ---

NBL 138 138 159 208 138 159 208 250

NBT 68 68 53 62 68 53 62 540

NBTR 55 55 48 56 55 48 56 540

SBT 278 278 288 266 278 288 266 650

SBTR 304 304 326 289 304 326 289 650

South 7th Street and Porte 

Cochere Entance
NBLT --- --- 28 37 --- 28 37 ---

South 7th Street and 

Garage Entrance
NBLT --- --- 47 50 --- 47 50 ---

Darrien Street and Porte 

Cochere Exit
WBLR --- --- 53 105 --- 53 105 ---

WBLR --- --- 46 53 --- 46 53 ---

SBL --- --- 23 22 --- 23 22 ---

Darrien Street and Garage 

Exit
WBLR --- --- 99 107 --- 99 107 ---

Darrien Street and 

Employee Driveway

Packer Avenue and I-76 

Eastbound Ramps - Darien 

Street

TABLE D

QUEUE ANALYSIS RESULTS - WEEKDAY PRE-PHILLIES EVENT PEAK HOUR

Intersection Movement
Storage 

length

Packer Avenue and South 

10th Street

Packer Avenue and South 

7th Street

Front Street and Packer 

Avenue

Front Street and I-76 

Eastbound On Ramp

Front Street and I-76 

Westbound Off Ramp - I-95 

Southbound On Ramp

Front Street and I-95 

Ramps
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TRAFFIC COUNT DATA 
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APPENDIX G 

 

CRASH DATA ANALYSIS 
  



Crash Analysis 
 
Crash histories for the length of the affected area were requested from the City of Philadelphia Streets 

Department. The City data represents the five year period from 2007 to 2011 and is the most recent data 

available from City at the time of preparation of this report. The City provided data for the following study 

intersections: 

 

1. Packer Avenue and S. 10
th
 Street 

2. Packer Avenue and I-76 Eastbound Ramps – S. Darien Street 

3. Packer Avenue and S. 7
th
 Street 

4. Packer Avenue and S. Front Street 

5. S. Front Street and I-76 Eastbound On Ramp 

6. S. Front Street and I-76 Westbound Off Ramp – I-95 Southbound On Ramp 

7. S. Front Street and I-95 Ramps 

 

The engineering extract summary classifies accident data into various categories. Accidents are broken 

down by year, roadway conditions, time-of-day, type of vehicle, severity of the accident, month, and 

probable cause, among many other categories. For each category, data is presented by number of 

vehicles per year and by the percentage of total vehicles in the time frame.  

 

Packer Avenue at South 10
th

 Street 
There were 4 reportable crashes, three (3) angle and one (1) rear end, with four (4) being injury occupant 

accidents (100%). Of the reportable crashes, three (3) or (75%) occurred at the intersection with one (1) 

listed as other location accidents. One accident occurred due to the driver being under the influence. 

Accidents peaked on Wednesday with 24% followed by Tuesday and Sunday with 17% each. 

Approximately 78% occurred in dry weather conditions and two-thirds (66%) during daylight hours. South 

10
th
 Street has three lanes and a left turn lane SB and on through and a dedicated left and dedicated right 

lane NB. Packer Avenue is an east to west roadway with two lanes in each direction and an entrance to I-

76 EB ramp just north of the intersection. 

 

Packer Avenue at I-76 EB Ramps and South Darien Street 
There were 7 reportable crashes with five (5) being injury occupant accidents (71%) and two (2) being 

property damage with towing accidents (29%). Of the reportable crashes, seven (7) or (100%) occurred at 

the intersection. Accidents peaked on Friday with 24% followed by Sunday and Monday with 21% and 

16% respectively. Approximately 86% occurred in dry weather conditions and four (4) accidents (57%) 

during daylight hours.  

 

Packer Avenue at South 7
th

 Street 
There were 9 reportable crashes with four (4) being injury occupant accidents (44%), three (3) being 

property damage with towing accidents (33%) one accident was a fatal pedestrian accident and one was 

an injury pedestrian accident. Of the reportable crashes, all nine (9) or (100%) occurred at the 

intersection. Accidents peaked on Thursday with 27% followed by Wednesday and Friday with 18% and 

15% respectively. Approximately seven (7) accidents or 78% occurred in dry weather conditions and 

seven (7) accidents (78%) during daylight hours.  

 

Packer Avenue at South Front Street 
There were 7 reportable crashes with five (5) of those being property damage with towing accidents 

(71%) and two (2) being injury occupant accidents (29%). Of the reportable crashes, 2 accidents (29%) 

occurred at the intersection with two (2) listed as other and three (3) as midblock accidents. Accidents 

peaked on Friday with 23% followed by Thursday and Sunday with 18% and 16% respectively. 

Approximately six (6) accidents or 86% occurred in dry weather conditions and five (5) accidents (71%) 

during daylight hours. 

 

South Front Street at I-76 WB Off Ramp- I-95 SB on Ramp (Ramp E-DE) 
There were 17 reportable crashes with five (5) of those being property damage with towing accidents 

(29%) and twelve (12) being injury occupant accidents (71%). Of the reportable crashes, 9 accidents 

(53%) occurred at the intersection with four (4) listed as other and four (4) as midblock accidents. 



Accidents peaked on Friday with 23% followed by Tuesday and Wednesday with 17% and 17% 

respectively. Approximately fourteen (14) accidents or 82% occurred in dry weather conditions and eight 

(8) accidents (47%) during dark hours and seven (7) accidents (41%) during daylight hours. 

 

South Front Street at I-95 Ramps (Ramp H) 
There were 8 reportable crashes with six (6) being injury occupant accidents (75%) and two (2) being 

property damage with towing accidents (25%). Of the reportable crashes, 1 (12%) occurred at the 

intersection with six (6) listed as other (assumed to be on the ramp) and one (1) as midblock accidents. 

Accidents peaked on Tuesday and Friday with 21% each followed by Sunday with 14%. Approximately 

six (6) accidents or 75% occurred in dry weather conditions and five (5) accidents (63%) during daylight 

hours and three (3) accidents (38%) during dark hours. 

 

 

 

City of Philadelphia Streets Department 

REPORTABLE CRASHES 
 

 

Packer 
Avenue & 
South 10

th
 

Street 

Packer 
Avenue & I-76 

Eastbound 
Ramps/South 
Darien Street 

Packer 
Avenue & 
South 7

th
 

Street 

Packer 
Avenue  & 

South Front 
Street 

South Front 
Street & I-76 

WB Off Ramp/I-
95 SB On 

Ramp 
(Ramp E-DE) 

South Front 
Street & I-95 
Ramp (Ramp 

H) 

COLLISION 
TYPE 

TOT. (%) TOT. (%) TOT. (%) TOT. (%) TOT. (%) TOT. (%) 

Head On   1 14 2 22 1 14 2 12   

Hit Pedestrian     2 22  0     

Angle 3 75 4 57 1 11 1 14 5 29 2 25 

Other/Unknown   1 14 1 11 2 29 2 12   

Rear End 1 25 1 14 1 11 2 29 4 24 1 12 

Rear to Rear 

(Backing) 
    1 11       

Sideswipe 

(Same 

Direction) 

        1 6 1 12 

Non-Collision           1 12 

Fixed Object       1 14 1 6 3 38 

Sideswipe 

(Opposite 

Direction) 

    1 11   2 12   

TOTAL 4 100 7 100 9 100 7 100 17 100 8 100 

 

  



City of Philadelphia Streets Department 
CRASH SEVERITY 

 

 

Packer 
Avenue & 
South 10

th
 

Street 

Packer Avenue & 
I-76 Eastbound 
Ramps/South 
Darien Street 

Packer 
Avenue & 
South 7

th
 

Street 

Packer 
Avenue  & 

South 
Front 
Street 

South Front 
Street & I-76 

WB Off Ramp/I-
95 SB On 

Ramp 
(Ramp E-DE) 

South 
Front 

Street & I-
95 Ramp 
(Ramp H) 

CRASH 
SEVERITY 

TOT. (%) TOT. (%) TOT. (%) TOT. (%) TOT. (%) TOT. (%) 

Injury 

Occupant 
4 100 5 71 4 44 2 29 12 71 6 75 

Property 

Damage 

with 

Towing 

  2 29 3 33 5 71 5 29 2 25 

Fatality 

Pedestrian 
    1 11       

Injury 

Pedestrian 
    1 11       

Fatality 

Bike 
            

Fatality 

Occupant 
            

Injury Bike             

Not Coded             

Not Stated             

TOTAL 4 100 7 100 9 100 7 100 17 100 8 100 
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APPENDIX H 

 

LEVEL OF SERVICE ANALYSIS WORKSHEETS 
  



 

 

 

 

 

2012 EXISTING WEEKDAY PM PEAK HOUR 

CONDITIONS 

  



6: 10th Street & Packer Avenue

2012 Existing Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 46 115 12 2 290 118 10 15 0 120 17 86

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1850 1850 1900 1873 1873 1727 1900 0 1881 1663 1663

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 464 2207 95 630 1839 432 567 802 0 666 702 597

Arriving On Green 0.44 0.44 0.44 0.44 0.44 0.44 0.42 0.42 0.00 0.42 0.42 0.42

Sat Flow, veh/h 968.6 4965.2 213.4 1279.6 4138.8 972.4 1223.3 1900.0 0.0 1404.9 1663.1 1413.7

Grp Volume(v), veh/h 50.0 84.3 46.1 2.2 257.3 135.1 10.9 16.3 0.0 130.4 18.5 56.5

Grp Sat Flow(s),veh/h/ln 968.6 1683.3 1812.1 1279.6 1704.8 1701.8 1223.3 1900.0 0.0 1404.9 1663.1 1413.7

Q Serve(g_s), s 3.0 1.3 1.3 0.1 4.1 4.3 0.5 0.5 38.0 5.4 0.6 2.2

Cycle Q Clear(g_c), s 7.3 1.3 1.3 1.4 4.1 4.3 2.7 0.5 38.0 5.8 0.6 2.2

Proportion In Lane 1.000 0.118 1.000 0.571 1.000 1.000 1.000 1.000

Lane Grp Cap(c), veh/h 464.1 1496.2 805.4 630.1 1515.3 756.3 567.0 802.2 0.0 666.2 702.2 596.9

V/C Ratio(X) 0.108 0.056 0.057 0.003 0.170 0.179 0.019 0.020 0.000 0.196 0.026 0.095

Avail Cap(c_a), veh/h 464.1 1496.2 805.4 630.1 1515.3 756.3 567.0 802.2 0.0 666.2 702.2 596.9

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) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 17.3 14.2 14.3 14.6 15.0 15.1 16.4 15.2 0.0 16.8 15.2 15.6

Incr Delay (d2), s/veh 0.5 0.1 0.1 0.0 0.2 0.5 0.1 0.0 0.0 0.7 0.1 0.3

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

Lane Group Delay (d), s/veh 17.7 14.3 14.4 14.7 15.3 15.6 16.5 15.2 0.0 17.5 15.3 16.0

Lane Group LOS B B B B B B B B B B B

Approach Volume, veh/h 180 395 27 205

Approach Delay, s/veh 15.3 15.4 15.7 16.9

Approach LOS B B B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 46.00 46.00 44.00 44.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 40.00 40.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 9.27 6.31 4.65 7.82

Green Extension Time (p_c) 1.71 1.72 0.57 0.57

Intersection Summary

HCM 2010 Control Delay 15.8

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2012 Existing Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 172 342 18 22 266 98 33 44 20 22 48 114

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 179.2 177.6 166.7 182.0 190.0 184.5 173.9 147.3 190.0 187.3 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 512 2231 36 455 1800 433 623 965 369 421 951 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 1040 4958 81 899 4000 963 1334 2340 893 847 2307 1599

Grp Volume(v), veh/h 185 242 132 24 235 123 35 32 34 41 35 0

Grp Sat Flow(s),veh/h/ln 1040 1630 1777 899 1656 1650 1334 1652 1582 1534 1620 1599

Q Serve(g_s), s 10.3 3.5 3.5 1.3 3.4 3.6 1.3 0.9 1.0 0.0 1.0 0.0

Cycle Q Clear(g_c), s 13.9 3.5 3.5 4.8 3.4 3.6 2.3 0.9 1.0 1.1 1.0 0.0

Prop In Lane 1.00 0.05 1.00 0.58 1.00 0.56 0.58 1.00

Lane Grp Cap(c), veh/h 512 1467 800 455 1491 743 623 682 652 704 668 660

V/C Ratio(X) 0.36 0.16 0.17 0.05 0.16 0.17 0.06 0.05 0.05 0.06 0.05 0.00

Avail Cap(c_a), veh/h 512 1467 800 455 1491 743 623 682 652 704 668 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 17.2 13.1 13.1 14.5 13.0 13.1 14.8 14.1 14.1 14.1 14.1 0.0

Incr Delay (d2), s/veh 2.0 0.2 0.4 0.2 0.2 0.5 0.2 0.1 0.1 0.2 0.1 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 Back of Q (50%), veh/ln 2.8 1.4 1.5 0.3 1.3 1.4 0.4 0.4 0.4 0.5 0.4 0.0

Lane Grp Delay (d), s/veh 19.2 13.3 13.5 14.7 13.2 13.6 15.0 14.2 14.3 14.3 14.3 0.0

Lane Grp LOS B B B B B B B B B B B

Approach Vol, veh/h 559 382 101 76

Approach Delay, s/veh 15.3 13.4 14.5 14.3

Approach LOS B B B B

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 15.9 6.8 4.3 3.1

Green Ext Time (p_c), s 2.6 2.7 0.4 0.4

Intersection Summary

HCM 2010 Ctrl Delay 14.5

HCM 2010 LOS B

Notes



8: Darien Street & Packer Avenue

2012 Existing Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 79 87 24 30 306 83 58 77 46 320 14 39

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 0.90 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 185.2 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 579 2214 437 539 1234 507 554 669 522 488 669 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 4239 837 1291 3471 1425 1353 1881 1468 1247 1881 1600

Grp Volume(v), veh/h 82 71 39 31 319 0 60 80 36 333 15 0

Grp Sat Flow(s),veh/h/ln 1792 1686 1705 1291 1736 1425 1353 1881 1468 1247 1881 1600

Q Serve(g_s), s 2.2 0.9 1.0 1.4 5.9 0.0 2.7 2.6 1.5 22.1 0.5 0.0

Cycle Q Clear(g_c), s 2.2 0.9 1.0 1.4 5.9 0.0 3.2 2.6 1.5 24.7 0.5 0.0

Prop In Lane 1.00 0.49 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 579 1761 890 539 1234 507 554 669 522 488 669 569

V/C Ratio(X) 0.14 0.04 0.04 0.06 0.26 0.00 0.11 0.12 0.07 0.68 0.02 0.00

Avail Cap(c_a), veh/h 579 1761 890 539 1234 507 554 669 522 488 669 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.0 10.5 10.5 19.1 20.6 0.0 19.9 19.5 19.2 27.8 18.8 0.0

Incr Delay (d2), s/veh 0.5 0.0 0.1 0.2 0.5 0.0 0.4 0.4 0.3 7.6 0.1 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 Back of Q (50%), veh/ln 1.0 0.4 0.4 0.5 2.6 0.0 1.0 1.2 0.6 7.8 0.2 0.0

Lane Grp Delay (d), s/veh 13.5 10.5 10.6 19.4 21.1 0.0 20.3 19.9 19.4 35.4 18.9 0.0

Lane Grp LOS B B B B C C B B D B

Approach Vol, veh/h 192 350 176 348

Approach Delay, s/veh 11.8 20.9 19.9 34.7

Approach LOS B C B C

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 4.2 3.0 7.9 5.2 26.7

Green Ext Time (p_c), s 0.1 1.3 1.3 1.5 0.8

Intersection Summary

HCM 2010 Ctrl Delay 23.6

HCM 2010 LOS C

Notes



15: Front Street & Packer Avenue/I-95

2012 Existing Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 4

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

Lane Configurations

Volume (vph) 389 19 38 2 2 5 16 86 5 10 151 281

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1376 1376 1639 1639 1639 1638 1528 1528 1696 1454 1454

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 930 216 319 136 139 289 505 1231 71 561 1250 0

Arriving On Green 0.43 0.43 0.43 0.43 0.43 0.43 0.57 0.57 0.57 0.57 0.57 0.00

Sat Flow, veh/h 2180.5 503.5 741.9 268.6 256.4 671.5 1071.6 2862.2 165.0 1176.8 2908.1 0.0

Grp Volume(v), veh/h 418.3 0.0 50.5 9.7 0.0 0.0 17.2 49.0 48.8 10.8 162.4 0.0

Grp Sat Flow(s),veh/h/ln 1090.3 0.0 1245.4 1208.7 0.0 0.0 1071.6 1528.2 1499.1 1176.8 1454.1 0.0

Q Serve(g_s), s 15.2 0.0 2.4 0.0 0.0 0.0 0.8 1.4 1.5 0.4 2.6 0.0

Cycle Q Clear(g_c), s 22.2 0.0 2.4 7.0 0.0 0.0 3.3 1.4 1.5 1.9 2.6 0.0

Proportion In Lane 1.000 0.596 0.222 0.556 1.000 0.110 1.000 0.000

Lane Grp Cap(c), veh/h 929.7 0.0 535.5 563.7 0.0 0.0 505.1 657.1 644.6 560.9 1250.5 0.0

V/C Ratio(X) 0.450 0.000 0.094 0.017 0.000 0.000 0.034 0.075 0.076 0.019 0.130 0.000

Avail Cap(c_a), veh/h 929.7 0.0 535.5 563.7 0.0 0.0 505.1 657.1 644.6 560.9 1250.5 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 25.3 0.0 16.9 16.4 0.0 0.0 13.5 12.5 12.5 12.9 12.8 0.0

Incr Delay (d2), s/veh 1.6 0.0 0.3 0.1 0.0 0.0 0.1 0.2 0.2 0.1 0.2 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

Lane Group Delay (d), s/veh 26.9 0.0 17.3 16.4 0.0 0.0 13.7 12.7 12.7 13.0 13.0 0.0

Lane Group LOS C B B B B B B B

Approach Volume, veh/h 469 10 115 173

Approach Delay, s/veh 25.9 16.4 12.9 13.0

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 50.00 50.00 50.00 50.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 43.00 43.00 43.00 43.00

Max Q Clear Time (g_c+I1), s 24.15 8.97 5.34 4.58

Green Extension Time (p_c) 2.01 2.23 0.82 0.82

Intersection Summary

HCM 2010 Control Delay 20.9

HCM 2010 Level of Service C



23: Front Street & Walt Whitman Bridge/I-95 SB

2012 Existing Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 5

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

Lane Configurations

Volume (vph) 77 362 22 0 1 0 0 327 13 53 650 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 529 605 514 0 665 0 0 1147 0 470 1635 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.00 0.47 0.00 0.16 0.70 0.00

Sat Flow, veh/h 1307.6 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 96.3 452.5 0.0 1.3 0.0 408.8 0.0 66.3 812.5 0.0

Grp Sat Flow(s),veh/h/ln 1307.6 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 5.2 23.1 0.0 0.0 0.0 8.0 0.0 0.0 12.0 0.0

Cycle Q Clear(g_c), s 5.2 23.1 0.0 0.0 0.0 8.0 0.0 0.0 12.0 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 469.7 1635.3 0.0

V/C Ratio(X) 0.182 0.748 0.000 0.002 0.000 0.357 0.000 0.141 0.497 0.000

Avail Cap(c_a), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 469.7 1635.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 22.8 28.6 0.0 21.1 0.0 19.5 0.0 20.5 8.7 0.0

Incr Delay (d2), s/veh 0.8 8.3 0.0 0.0 0.0 0.9 0.0 0.6 1.1 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

Lane Group Delay (d), s/veh 23.6 36.9 0.0 21.1 0.0 20.4 0.0 21.1 9.8 0.0

Lane Group LOS C D C C C A

Approach Volume, veh/h 549 1 409 879

Approach Delay, s/veh 34.6 21.1 20.4 10.6

Approach LOS C C C B

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 41.00 18.00 59.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 35.00 12.00 53.00

Max Q Clear Time (g_c+I1), s 25.07 2.04 10.00 2.00 13.96

Green Extension Time (p_c) 1.15 1.48 4.24 0.07 4.39

Intersection Summary

HCM 2010 Control Delay 20.0

HCM 2010 Level of Service B



27: Front Street & I-95 Ramps

2012 Existing Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 6

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

Lane Configurations

Volume (vph) 484 1 126 0 1 0 164 217 0 0 621 312

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1976 0 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 1031 0 514 0 692 0 346 1736 0 0 1137 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.16 0.70 0.00 0.00 0.47 0.00

Sat Flow, veh/h 2536.8 0.0 1468.2 0.0 1976.0 0.0 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 605.0 0.0 0.0 0.0 1.3 0.0 205.0 271.3 0.0 776.3 0.0

Grp Sat Flow(s),veh/h/ln 1268.4 0.0 1468.2 0.0 1976.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 20.4 0.0 0.0 0.0 0.0 0.0 1.0 2.7 0.0 18.7 0.0

Cycle Q Clear(g_c), s 20.4 0.0 0.0 0.0 0.0 0.0 1.0 2.7 0.0 18.7 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 1030.8 0.0 513.9 0.0 691.6 0.0 346.0 1736.2 0.0 1136.8 0.0

V/C Ratio(X) 0.587 0.000 0.000 0.000 0.002 0.000 0.592 0.156 0.000 0.683 0.000

Avail Cap(c_a), veh/h 1030.8 0.0 513.9 0.0 691.6 0.0 346.0 1736.2 0.0 1136.8 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 27.8 0.0 0.0 0.0 21.1 0.0 34.0 7.3 0.0 22.4 0.0

Incr Delay (d2), s/veh 2.4 0.0 0.0 0.0 0.0 0.0 7.3 0.2 0.0 3.3 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

Lane Group Delay (d), s/veh 30.2 0.0 0.0 0.0 21.1 0.0 41.3 7.5 0.0 25.7 0.0

Lane Group LOS C C D A C

Approach Volume, veh/h 605 1 476 776

Approach Delay, s/veh 30.2 21.1 22.0 25.7

Approach LOS C C C C

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 41.00 41.00 18.00 59.00 41.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 12.00 53.00 35.00

Max Q Clear Time (g_c+I1), s 22.41 2.04 3.04 4.75 20.73

Green Extension Time (p_c) 1.96 2.41 0.33 3.66 3.13

Intersection Summary

HCM 2010 Control Delay 26.2

HCM 2010 Level of Service C
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6: 10th Street & Packer Avenue

2016 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 49 122 13 2 308 125 11 16 0 127 18 91

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1850 1850 1900 1873 1873 1727 1900 0 1881 1665 1665

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 451 2193 106 625 1826 444 561 802 0 665 703 597

Arriving On Green 0.44 0.44 0.44 0.44 0.44 0.44 0.42 0.42 0.00 0.42 0.42 0.42

Sat Flow, veh/h 944.7 4934.5 239.6 1269.5 4107.6 999.0 1216.0 1900.0 0.0 1403.5 1664.6 1414.9

Grp Volume(v), veh/h 53.3 89.9 49.2 2.2 275.5 144.0 12.0 17.4 0.0 138.0 19.6 62.0

Grp Sat Flow(s),veh/h/ln 944.7 1683.3 1807.5 1269.5 1704.7 1697.1 1216.0 1900.0 0.0 1403.5 1664.6 1414.9

Q Serve(g_s), s 3.3 1.4 1.4 0.1 4.4 4.6 0.5 0.5 38.0 5.7 0.6 2.4

Cycle Q Clear(g_c), s 7.9 1.4 1.4 1.5 4.4 4.6 2.9 0.5 38.0 6.2 0.6 2.4

Proportion In Lane 1.000 0.133 1.000 0.589 1.000 1.000 1.000 1.000

Lane Grp Cap(c), veh/h 451.2 1496.3 803.3 624.5 1515.3 754.2 561.3 802.2 0.0 665.1 702.8 597.4

V/C Ratio(X) 0.118 0.060 0.061 0.003 0.182 0.191 0.021 0.022 0.000 0.208 0.028 0.104

Avail Cap(c_a), veh/h 451.2 1496.3 803.3 624.5 1515.3 754.2 561.3 802.2 0.0 665.1 702.8 597.4

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) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 17.6 14.3 14.3 14.7 15.1 15.2 16.6 15.2 0.0 17.0 15.2 15.7

Incr Delay (d2), s/veh 0.5 0.1 0.1 0.0 0.3 0.6 0.1 0.0 0.0 0.7 0.1 0.3

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

Lane Group Delay (d), s/veh 18.1 14.3 14.4 14.7 15.4 15.7 16.7 15.2 0.0 17.7 15.3 16.1

Lane Group LOS B B B B B B B B B B B

Approach Volume, veh/h 192 422 29 220

Approach Delay, s/veh 15.4 15.5 15.8 17.0

Approach LOS B B B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 46.00 46.00 44.00 44.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 40.00 40.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 9.90 6.64 4.92 8.21

Green Extension Time (p_c) 1.85 1.85 0.62 0.61

Intersection Summary

HCM 2010 Control Delay 15.9

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2016 No Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 179 356 19 23 277 102 34 46 21 23 50 119

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 179.2 177.6 166.7 182.0 190.0 184.5 173.9 147.3 190.0 187.4 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 503 2226 41 447 1790 442 621 962 371 421 950 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 1024 4946 90 886 3977 983 1331 2333 899 848 2303 1599

Grp Volume(v), veh/h 192 252 138 25 246 129 37 34 35 43 36 0

Grp Sat Flow(s),veh/h/ln 1024 1630 1776 886 1656 1647 1331 1652 1580 1531 1620 1599

Q Serve(g_s), s 11.0 3.7 3.7 1.4 3.5 3.7 1.4 1.0 1.1 0.0 1.1 0.0

Cycle Q Clear(g_c), s 14.8 3.7 3.7 5.1 3.5 3.7 2.4 1.0 1.1 1.1 1.1 0.0

Prop In Lane 1.00 0.05 1.00 0.60 1.00 0.57 0.58 1.00

Lane Grp Cap(c), veh/h 503 1467 799 447 1491 741 621 681 652 703 668 660

V/C Ratio(X) 0.38 0.17 0.17 0.06 0.16 0.17 0.06 0.05 0.05 0.06 0.05 0.00

Avail Cap(c_a), veh/h 503 1467 799 447 1491 741 621 681 652 703 668 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 17.5 13.1 13.1 14.6 13.1 13.1 14.9 14.1 14.1 14.1 14.1 0.0

Incr Delay (d2), s/veh 2.2 0.3 0.5 0.2 0.2 0.5 0.2 0.1 0.2 0.2 0.2 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 Back of Q (50%), veh/ln 3.0 1.5 1.6 0.3 1.4 1.5 0.5 0.4 0.4 0.5 0.4 0.0

Lane Grp Delay (d), s/veh 19.7 13.4 13.6 14.9 13.3 13.6 15.0 14.2 14.3 14.3 14.3 0.0

Lane Grp LOS B B B B B B B B B B B

Approach Vol, veh/h 582 400 106 79

Approach Delay, s/veh 15.5 13.5 14.5 14.3

Approach LOS B B B B

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 16.8 7.1 4.4 3.1

Green Ext Time (p_c), s 2.7 2.8 0.4 0.4

Intersection Summary

HCM 2010 Ctrl Delay 14.7

HCM 2010 LOS B

Notes



8: Darien Street & Packer Avenue

2016 No Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 82 91 25 31 318 86 60 80 48 333 15 41

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 188.1 185.2 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 573 2210 440 537 1234 563 553 669 522 484 669 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 4232 843 1285 3471 1583 1352 1881 1468 1241 1881 1600

Grp Volume(v), veh/h 85 75 40 32 331 0 62 83 38 347 16 0

Grp Sat Flow(s),veh/h/ln 1792 1686 1704 1285 1736 1583 1352 1881 1468 1241 1881 1600

Q Serve(g_s), s 2.3 1.0 1.0 1.5 6.1 0.0 2.8 2.7 1.5 23.6 0.5 0.0

Cycle Q Clear(g_c), s 2.3 1.0 1.0 1.5 6.1 0.0 3.3 2.7 1.5 26.2 0.5 0.0

Prop In Lane 1.00 0.49 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 573 1761 890 537 1234 563 553 669 522 484 669 569

V/C Ratio(X) 0.15 0.04 0.05 0.06 0.27 0.00 0.11 0.12 0.07 0.72 0.02 0.00

Avail Cap(c_a), veh/h 573 1761 890 537 1234 563 553 669 522 484 669 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.0 10.5 10.5 19.2 20.7 0.0 19.9 19.6 19.2 28.4 18.8 0.0

Incr Delay (d2), s/veh 0.5 0.0 0.1 0.2 0.5 0.0 0.4 0.4 0.3 8.8 0.1 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 Back of Q (50%), veh/ln 1.0 0.4 0.4 0.5 2.7 0.0 1.0 1.3 0.6 8.3 0.2 0.0

Lane Grp Delay (d), s/veh 13.6 10.5 10.6 19.4 21.2 0.0 20.3 19.9 19.5 37.2 18.9 0.0

Lane Grp LOS B B B B C C B B D B

Approach Vol, veh/h 200 363 183 363

Approach Delay, s/veh 11.8 21.0 20.0 36.4

Approach LOS B C B D

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 4.3 3.0 8.1 5.3 28.2

Green Ext Time (p_c), s 0.1 1.4 1.4 1.6 0.7

Intersection Summary

HCM 2010 Ctrl Delay 24.2

HCM 2010 LOS C

Notes



15: Front Street & Packer Avenue/I-95

2016 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 4

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

Lane Configurations

Volume (vph) 421 21 41 2 2 5 17 93 5 11 164 304

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1378 1378 1639 1639 1639 1638 1528 1528 1696 1454 1454

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 930 216 320 136 138 288 497 1236 66 556 1251 0

Arriving On Green 0.43 0.43 0.43 0.43 0.43 0.43 0.57 0.57 0.57 0.57 0.57 0.00

Sat Flow, veh/h 2180.5 503.4 743.1 268.3 256.1 670.8 1058.0 2874.7 153.4 1168.8 2908.5 0.0

Grp Volume(v), veh/h 452.7 0.0 55.9 9.7 0.0 0.0 18.3 52.8 52.6 11.8 176.3 0.0

Grp Sat Flow(s),veh/h/ln 1090.3 0.0 1246.6 1207.4 0.0 0.0 1058.0 1527.6 1500.5 1168.8 1454.2 0.0

Q Serve(g_s), s 16.8 0.0 2.7 0.0 0.0 0.0 0.8 1.6 1.6 0.5 2.8 0.0

Cycle Q Clear(g_c), s 23.7 0.0 2.7 7.0 0.0 0.0 3.6 1.6 1.6 2.0 2.8 0.0

Proportion In Lane 1.000 0.596 0.222 0.556 1.000 0.102 1.000 0.000

Lane Grp Cap(c), veh/h 929.7 0.0 536.0 563.2 0.0 0.0 497.1 656.9 645.2 556.2 1250.6 0.0

V/C Ratio(X) 0.487 0.000 0.104 0.017 0.000 0.000 0.037 0.080 0.082 0.021 0.141 0.000

Avail Cap(c_a), veh/h 929.7 0.0 536.0 563.2 0.0 0.0 497.1 656.9 645.2 556.2 1250.6 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 25.8 0.0 17.0 16.4 0.0 0.0 13.7 12.5 12.5 13.0 12.8 0.0

Incr Delay (d2), s/veh 1.8 0.0 0.4 0.1 0.0 0.0 0.1 0.2 0.2 0.1 0.2 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

Lane Group Delay (d), s/veh 27.6 0.0 17.4 16.4 0.0 0.0 13.8 12.8 12.8 13.1 13.0 0.0

Lane Group LOS C B B B B B B B

Approach Volume, veh/h 509 10 124 188

Approach Delay, s/veh 26.5 16.4 12.9 13.0

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 50.00 50.00 50.00 50.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 43.00 43.00 43.00 43.00

Max Q Clear Time (g_c+I1), s 25.73 8.97 5.65 4.82

Green Extension Time (p_c) 2.15 2.43 0.89 0.90

Intersection Summary

HCM 2010 Control Delay 21.3

HCM 2010 Level of Service C



23: Front Street & Walt Whitman Bridge/I-95 SB

2016 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 5

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

Lane Configurations

Volume (vph) 80 377 23 0 1 0 0 340 14 55 676 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 529 605 514 0 665 0 0 1147 0 463 1635 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.00 0.47 0.00 0.16 0.70 0.00

Sat Flow, veh/h 1307.6 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 100.0 471.3 0.0 1.3 0.0 425.0 0.0 68.8 845.0 0.0

Grp Sat Flow(s),veh/h/ln 1307.6 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 5.4 24.4 0.0 0.0 0.0 8.4 0.0 0.0 12.7 0.0

Cycle Q Clear(g_c), s 5.4 24.4 0.0 0.0 0.0 8.4 0.0 0.0 12.7 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 463.3 1635.3 0.0

V/C Ratio(X) 0.189 0.780 0.000 0.002 0.000 0.371 0.000 0.148 0.517 0.000

Avail Cap(c_a), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 463.3 1635.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 22.9 29.1 0.0 21.1 0.0 19.6 0.0 20.8 8.8 0.0

Incr Delay (d2), s/veh 0.8 9.6 0.0 0.0 0.0 0.9 0.0 0.7 1.2 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

Lane Group Delay (d), s/veh 23.7 38.6 0.0 21.1 0.0 20.5 0.0 21.5 10.0 0.0

Lane Group LOS C D C C C A

Approach Volume, veh/h 571 1 425 914

Approach Delay, s/veh 36.0 21.1 20.5 10.8

Approach LOS D C C B

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 41.00 18.00 59.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 35.00 12.00 53.00

Max Q Clear Time (g_c+I1), s 26.39 2.04 10.38 2.00 14.71

Green Extension Time (p_c) 1.13 1.55 4.44 0.07 4.62

Intersection Summary

HCM 2010 Control Delay 20.5

HCM 2010 Level of Service C



27: Front Street & I-95 Ramps

2016 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 6

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

Lane Configurations

Volume (vph) 514 1 134 0 1 0 174 230 0 0 659 331

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1976 0 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 1031 0 514 0 692 0 332 1736 0 0 1137 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.16 0.70 0.00 0.00 0.47 0.00

Sat Flow, veh/h 2536.8 0.0 1468.2 0.0 1976.0 0.0 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 642.5 0.0 0.0 0.0 1.3 0.0 217.5 287.5 0.0 823.8 0.0

Grp Sat Flow(s),veh/h/ln 1268.4 0.0 1468.2 0.0 1976.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 22.1 0.0 0.0 0.0 0.0 0.0 3.0 2.9 0.0 20.5 0.0

Cycle Q Clear(g_c), s 22.1 0.0 0.0 0.0 0.0 0.0 3.0 2.9 0.0 20.5 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 1030.8 0.0 513.9 0.0 691.6 0.0 332.2 1736.2 0.0 1136.8 0.0

V/C Ratio(X) 0.623 0.000 0.000 0.000 0.002 0.000 0.655 0.166 0.000 0.725 0.000

Avail Cap(c_a), veh/h 1030.8 0.0 513.9 0.0 691.6 0.0 332.2 1736.2 0.0 1136.8 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 28.3 0.0 0.0 0.0 21.1 0.0 35.1 7.4 0.0 22.8 0.0

Incr Delay (d2), s/veh 2.8 0.0 0.0 0.0 0.0 0.0 9.7 0.2 0.0 4.0 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

Lane Group Delay (d), s/veh 31.2 0.0 0.0 0.0 21.1 0.0 44.8 7.6 0.0 26.9 0.0

Lane Group LOS C C D A C

Approach Volume, veh/h 642 1 505 824

Approach Delay, s/veh 31.2 21.1 23.6 26.9

Approach LOS C C C C

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 41.00 41.00 18.00 59.00 41.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 12.00 53.00 35.00

Max Q Clear Time (g_c+I1), s 24.10 2.04 4.97 4.93 22.46

Green Extension Time (p_c) 1.97 2.59 0.30 3.94 3.20

Intersection Summary

HCM 2010 Control Delay 27.4

HCM 2010 Level of Service C
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6: 10th Street & Packer Avenue

2016 Build  Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 4

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

Lane Configurations

Volume (vph) 49 125 13 2 453 127 11 16 0 129 18 91

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1850 1850 1900 1871 1871 1727 1900 0 1881 1665 1665

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 385 2174 103 614 1929 334 576 836 0 682 732 623

Arriving On Green 0.59 0.59 0.59 0.59 0.59 0.59 0.44 0.44 0.00 0.44 0.44 0.44

Sat Flow, veh/h 815.2 4940.6 234.2 1265.8 4383.3 758.5 1216.0 1900.0 0.0 1403.5 1664.6 1414.9

Grp Volume(v), veh/h 53.3 92.0 50.4 2.2 380.2 199.1 12.0 17.4 0.0 140.2 19.6 62.0

Grp Sat Flow(s),veh/h/ln 815.2 1683.2 1808.4 1265.8 1702.4 1736.9 1216.0 1900.0 0.0 1403.5 1664.6 1414.9

Q Serve(g_s), s 3.5 1.2 1.2 0.1 5.4 5.6 0.6 0.5 44.0 6.3 0.7 2.6

Cycle Q Clear(g_c), s 9.1 1.2 1.2 1.3 5.4 5.6 3.1 0.5 44.0 6.8 0.7 2.6

Proportion In Lane 1.000 0.130 1.000 0.437 1.000 1.000 1.000 1.000

Lane Grp Cap(c), veh/h 384.9 1481.2 795.7 613.8 1498.1 764.3 575.9 836.0 0.0 682.3 732.4 622.6

V/C Ratio(X) 0.138 0.062 0.063 0.004 0.254 0.261 0.021 0.021 0.000 0.206 0.027 0.100

Avail Cap(c_a), veh/h 384.9 1481.2 795.7 613.8 1498.1 764.3 575.9 836.0 0.0 682.3 732.4 622.6

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 15.0 11.9 11.9 12.1 12.7 12.8 17.3 15.8 0.0 17.7 15.9 16.4

Incr Delay (d2), s/veh 0.7 0.1 0.2 0.0 0.4 0.8 0.1 0.0 0.0 0.7 0.1 0.3

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

Lane Group Delay (d), s/veh 15.8 11.9 12.0 12.1 13.2 13.6 17.4 15.9 0.0 18.4 15.9 16.7

Lane Group LOS B B B B B B B B B B B

Approach Volume, veh/h 196 582 29 222

Approach Delay, s/veh 13.0 13.3 16.5 17.7

Approach LOS B B B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 50.00 50.00 50.00 50.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 44.00 44.00 44.00 44.00

Max Q Clear Time (g_c+I1), s 11.11 7.61 5.15 8.79

Green Extension Time (p_c) 2.43 2.44 0.63 0.63

Intersection Summary

HCM 2010 Control Delay 14.3

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2016 Build  Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 181 499 126 117 286 102 34 46 21 23 77 122

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.9 177.6 166.7 182.0 190.0 184.5 173.9 147.3 190.0 186.2 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 498 1800 400 340 1801 432 601 962 371 324 1068 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 1014 3999 889 691 4003 959 1297 2333 899 628 2588 1599

Grp Volume(v), veh/h 195 435 224 126 252 133 37 34 35 58 50 0

Grp Sat Flow(s),veh/h/ln 1014 1628 1632 691 1656 1650 1297 1652 1580 1607 1609 1599

Q Serve(g_s), s 11.4 6.8 7.0 11.4 3.6 3.8 1.4 1.0 1.1 0.0 1.5 0.0

Cycle Q Clear(g_c), s 15.2 6.8 7.0 18.4 3.6 3.8 2.9 1.0 1.1 1.5 1.5 0.0

Prop In Lane 1.00 0.54 1.00 0.58 1.00 0.57 0.43 1.00

Lane Grp Cap(c), veh/h 498 1465 734 340 1490 743 601 681 652 727 664 660

V/C Ratio(X) 0.39 0.30 0.30 0.37 0.17 0.18 0.06 0.05 0.05 0.08 0.08 0.00

Avail Cap(c_a), veh/h 498 1465 734 340 1490 743 601 681 652 727 664 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 17.7 14.0 14.0 19.9 13.1 13.2 15.1 14.1 14.1 14.3 14.2 0.0

Incr Delay (d2), s/veh 2.3 0.5 1.1 3.1 0.2 0.5 0.2 0.1 0.2 0.2 0.2 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 Back of Q (50%), veh/ln 3.0 2.6 2.8 2.1 1.5 1.6 0.5 0.4 0.4 0.7 0.6 0.0

Lane Grp Delay (d), s/veh 20.0 14.5 15.1 23.0 13.3 13.7 15.3 14.2 14.3 14.5 14.5 0.0

Lane Grp LOS C B B C B B B B B B B

Approach Vol, veh/h 854 511 106 108

Approach Delay, s/veh 15.9 15.8 14.6 14.5

Approach LOS B B B B

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 17.2 20.4 4.9 3.5

Green Ext Time (p_c), s 4.0 3.8 0.5 0.5

Intersection Summary

HCM 2010 Ctrl Delay 15.7

HCM 2010 LOS B

Notes



8: Darien Street & Packer Avenue

2016 Build  Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 82 92 28 44 318 86 207 120 202 428 21 41

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 188.1 185.3 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 573 2158 485 535 1234 563 548 669 522 400 669 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 4132 930 1280 3471 1583 1344 1881 1468 1032 1881 1600

Grp Volume(v), veh/h 85 77 42 46 331 0 216 125 198 446 22 0

Grp Sat Flow(s),veh/h/ln 1792 1686 1689 1280 1736 1583 1344 1881 1468 1032 1881 1600

Q Serve(g_s), s 2.3 1.0 1.1 2.2 6.1 0.0 11.2 4.1 9.0 27.9 0.7 0.0

Cycle Q Clear(g_c), s 2.3 1.0 1.1 2.2 6.1 0.0 11.9 4.1 9.0 32.0 0.7 0.0

Prop In Lane 1.00 0.55 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 573 1761 882 535 1234 563 548 669 522 400 669 569

V/C Ratio(X) 0.15 0.04 0.05 0.09 0.27 0.00 0.39 0.19 0.38 1.12 0.03 0.00

Avail Cap(c_a), veh/h 573 1761 882 535 1234 563 548 669 522 400 669 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.0 10.5 10.5 19.4 20.7 0.0 22.8 20.0 21.6 33.9 18.9 0.0

Incr Delay (d2), s/veh 0.5 0.0 0.1 0.3 0.5 0.0 2.1 0.6 2.1 80.3 0.1 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 Back of Q (50%), veh/ln 1.0 0.4 0.4 0.7 2.7 0.0 4.0 2.0 3.5 18.0 0.3 0.0

Lane Grp Delay (d), s/veh 13.6 10.6 10.6 19.7 21.2 0.0 24.9 20.6 23.7 114.2 19.0 0.0

Lane Grp LOS B B B B C C C C F B

Approach Vol, veh/h 204 377 539 468

Approach Delay, s/veh 11.8 21.0 23.5 109.7

Approach LOS B C C F

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 4.3 3.1 8.1 13.9 34.0

Green Ext Time (p_c), s 0.1 1.4 1.4 2.9 0.0

Intersection Summary

HCM 2010 Ctrl Delay 46.8

HCM 2010 LOS D

Notes



15: Front Street & Packer Avenue/I-95

2016 Build  Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 8

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

Lane Configurations

Volume (vph) 565 21 41 2 2 5 17 93 5 11 164 395

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1378 1378 1639 1639 1639 1638 1528 1528 1696 1441 1441

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 930 216 320 136 138 288 497 1236 66 556 1239 0

Arriving On Green 0.43 0.43 0.43 0.43 0.43 0.43 0.57 0.57 0.57 0.57 0.57 0.00

Sat Flow, veh/h 2180.5 503.4 743.1 268.3 256.1 670.8 1058.0 2874.7 153.4 1168.8 2882.1 0.0

Grp Volume(v), veh/h 607.5 0.0 55.9 9.7 0.0 0.0 18.3 52.8 52.6 11.8 176.3 0.0

Grp Sat Flow(s),veh/h/ln 1090.3 0.0 1246.6 1207.4 0.0 0.0 1058.0 1527.6 1500.5 1168.8 1441.0 0.0

Q Serve(g_s), s 24.7 0.0 2.7 0.0 0.0 0.0 0.8 1.6 1.6 0.5 2.9 0.0

Cycle Q Clear(g_c), s 31.7 0.0 2.7 7.0 0.0 0.0 3.7 1.6 1.6 2.0 2.9 0.0

Proportion In Lane 1.000 0.596 0.222 0.556 1.000 0.102 1.000 0.000

Lane Grp Cap(c), veh/h 929.7 0.0 536.0 563.2 0.0 0.0 496.8 656.9 645.2 556.2 1239.3 0.0

V/C Ratio(X) 0.653 0.000 0.104 0.017 0.000 0.000 0.037 0.080 0.082 0.021 0.142 0.000

Avail Cap(c_a), veh/h 929.7 0.0 536.0 563.2 0.0 0.0 496.8 656.9 645.2 556.2 1239.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 28.4 0.0 17.0 16.4 0.0 0.0 13.7 12.5 12.5 13.0 12.8 0.0

Incr Delay (d2), s/veh 3.6 0.0 0.4 0.1 0.0 0.0 0.1 0.2 0.2 0.1 0.2 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

Lane Group Delay (d), s/veh 31.9 0.0 17.4 16.4 0.0 0.0 13.8 12.8 12.8 13.1 13.1 0.0

Lane Group LOS C B B B B B B B

Approach Volume, veh/h 663 10 124 188

Approach Delay, s/veh 30.7 16.4 12.9 13.1

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 50.00 50.00 50.00 50.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 43.00 43.00 43.00 43.00

Max Q Clear Time (g_c+I1), s 33.67 8.97 5.68 4.85

Green Extension Time (p_c) 2.24 3.35 0.89 0.90

Intersection Summary

HCM 2010 Control Delay 25.0

HCM 2010 Level of Service C



22: Front Street & Walt Whitman Br

2016 Build  Traffic Conditions - PM Peak 11/7/2012

HCM 2010 TWSC Synchro 8 Report

Pennoni Associates, Inc Page 9

Intersection

Intersection Delay (sec/veh): 0.9

 

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

Volume (vph) 0 0 0 0 0 0 138 707 0 0 449 249

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

Right Turn Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 180 0 0 0

Median Width 0 0 10 10

Grade (%) 0% 0% 0% 0%

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(%) 0 0 0 0 0 0 16 16 0 0 17 17

Movement Flow Rate 0 0 0 0 0 0 172 884 0 0 561 311

Number of Lanes 0 0 0 0 1 0 1 2 0 0 2 0

 

Major/Minor Minor 1 Major 1 Major 2

Conflicting Flow Rate - All ~ 2102 - 872 0 - 884 0 0

             Stage 1 - 1230 - - - - - - -

             Stage 2 - 872 - - - - - - -

Follow-up Headway 0 4 0 2.36 - 0 2.2 - -

Pot Capacity-1 Maneuver 0 76 0 830 - 0 1093 - -

             Stage 1 0 368 0 - - 0 - - -

             Stage 2 0 469 0 - - 0 - - -

Time blocked-Platoon(%) 0 42 0 15 - 0 27 - -

Mov Capacity-1 Maneuver 0 61 - 830 - - 1093 - -

Mov Capacity-2 Maneuver 0 61 - - - - - - -

             Stage 1 0 291 - - - - - - -

             Stage 2 0 469 - - - - - - -

 

Approach WB NB SB

HCM Control Delay (s) 0 1.7 0

HCM LOS A A A

 

Lane NBL NBT WBLn1 SBL SBT SBR

Capacity (vph) 0

HCM Control Delay (s) 10.472 - 0 0 - -

HCM Lane VC Ratio 0.208 - - - - -

HCM Lane LOS B - A A - -

HCM 95th Percentile Queue (veh) 0.78 - - 0 - -



23: Front Street & Walt Whitman Bridge/I-95 SB

2016 Build  Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 10

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

Lane Configurations

Volume (vph) 80 377 23 0 1 0 0 466 31 55 767 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 529 605 514 0 665 0 0 1147 0 406 1635 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.00 0.47 0.00 0.16 0.70 0.00

Sat Flow, veh/h 1307.6 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 100.0 471.3 0.0 1.3 0.0 582.5 0.0 68.8 958.8 0.0

Grp Sat Flow(s),veh/h/ln 1307.6 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 5.4 24.4 0.0 0.0 0.0 12.4 0.0 0.0 15.6 0.0

Cycle Q Clear(g_c), s 5.4 24.4 0.0 0.0 0.0 12.4 0.0 0.0 15.6 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 406.1 1635.3 0.0

V/C Ratio(X) 0.189 0.780 0.000 0.002 0.000 0.508 0.000 0.169 0.586 0.000

Avail Cap(c_a), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 406.1 1635.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 22.9 29.1 0.0 21.1 0.0 20.7 0.0 23.9 9.2 0.0

Incr Delay (d2), s/veh 0.8 9.6 0.0 0.0 0.0 1.6 0.0 0.9 1.5 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

Lane Group Delay (d), s/veh 23.7 38.6 0.0 21.1 0.0 22.3 0.0 24.8 10.8 0.0

Lane Group LOS C D C C C B

Approach Volume, veh/h 571 1 582 1028

Approach Delay, s/veh 36.0 21.1 22.3 11.7

Approach LOS D C C B

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 41.00 18.00 59.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 35.00 12.00 53.00

Max Q Clear Time (g_c+I1), s 26.39 2.04 14.45 2.00 17.63

Green Extension Time (p_c) 1.13 1.55 5.47 0.07 5.98

Intersection Summary

HCM 2010 Control Delay 20.9

HCM 2010 Level of Service C



27: Front Street & I-95 Ramps

2016 Build  Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 11

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

Lane Configurations

Volume (vph) 514 1 223 0 1 0 298 233 0 0 661 331

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1976 0 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 879 0 426 0 573 0 432 1933 0 0 1104 0

Arriving On Green 0.29 0.29 0.00 0.00 0.29 0.00 0.25 0.78 0.00 0.00 0.45 0.00

Sat Flow, veh/h 2536.8 0.0 1468.2 0.0 1976.0 0.0 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 642.5 0.0 0.0 0.0 1.3 0.0 372.5 291.3 0.0 826.3 0.0

Grp Sat Flow(s),veh/h/ln 1268.4 0.0 1468.2 0.0 1976.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 24.1 0.0 0.0 0.0 0.0 0.0 13.4 2.2 0.0 21.1 0.0

Cycle Q Clear(g_c), s 24.1 0.0 0.0 0.0 0.0 0.0 13.4 2.2 0.0 21.1 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 431.9 1932.8 0.0 1104.3 0.0

V/C Ratio(X) 0.731 0.000 0.000 0.000 0.002 0.000 0.862 0.151 0.000 0.748 0.000

Avail Cap(c_a), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 431.9 1932.8 0.0 1104.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 33.8 0.0 0.0 0.0 25.2 0.0 31.9 4.6 0.0 23.8 0.0

Incr Delay (d2), s/veh 5.3 0.0 0.0 0.0 0.0 0.0 19.8 0.2 0.0 4.7 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

Lane Group Delay (d), s/veh 39.1 0.0 0.0 0.0 25.2 0.0 51.7 4.8 0.0 28.5 0.0

Lane Group LOS D C D A C

Approach Volume, veh/h 642 1 664 826

Approach Delay, s/veh 39.1 25.2 31.1 28.5

Approach LOS D C C C

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 35.00 35.00 25.00 65.00 40.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 29.00 29.00 19.00 59.00 34.00

Max Q Clear Time (g_c+I1), s 26.14 2.04 15.42 4.17 23.06

Green Extension Time (p_c) 0.80 2.54 0.39 3.98 3.04

Intersection Summary

HCM 2010 Control Delay 32.5

HCM 2010 Level of Service C



3: 7th Street & Port Cochere Enter

2016 Build  Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.3
 

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 0 0 14 103 298 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 150 0
Median Width 0 0 0
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 16 114 331 27
Number of Lanes 0 1 0 3 2 0
 

Major/Minor Major 1 Major 2

Conflicting Flow All 421 179 358 0 - 0
             Stage 1 344 - - - - -
             Stage 2 77 - - - - -
Follow-up Headway 3.67 3.32 2.22 - - -
Pot Capacity-1 Maneuver 578 833 1197 - - -
             Stage 1 666 - - - - -
             Stage 2 896 - - - - -
Time blocked-Platoon, % 0 0 0 - - -
Mov Capacity-1 Maneuver 570 833 1197 - - -
Mov Capacity-2 Maneuver 570 - - - - -
             Stage 1 666 - - - - -
             Stage 2 883 - - - - -
 

Approach EB NB SB

HCM Control Delay, s 0 1 0
HCM LOS A - -
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR

Cap, veh/h 1197 - 0 - -
HCM Control Delay, s 8.047 0 0 - -
HCM Lane V/C Ratio 0.01 - - - -
HCM Lane LOS A A A - -
HCM 95th-tile Q, veh 0.0 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



5: 7th Street & Garage Enter

2016 Build  Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.8
 

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 0 0 45 117 93 204
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 100 0
Median Width 0 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 50 130 103 227
Number of Lanes 0 1 1 2 2 0
 

Major/Minor Major 1 Major 2

Conflicting Flow All 382 165 330 0 - 0
             Stage 1 217 - - - - -
             Stage 2 165 - - - - -
Follow-up Headway 3.52 3.32 2.22 - - -
Pot Capacity-1 Maneuver 593 850 1226 - - -
             Stage 1 798 - - - - -
             Stage 2 847 - - - - -
Time blocked-Platoon, % 0 0 0 - - -
Mov Capacity-1 Maneuver 569 850 1226 - - -
Mov Capacity-2 Maneuver 627 - - - - -
             Stage 1 798 - - - - -
             Stage 2 812 - - - - -
 

Approach EB NB SB

HCM Control Delay, s 0 2.2 0
HCM LOS A - -
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR

Cap, veh/h 1226 - 0 - -
HCM Control Delay, s 8.061 - 0 - -
HCM Lane V/C Ratio 0.04 - - - -
HCM Lane LOS A - A - -
HCM 95th-tile Q, veh 0.1 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



1: Darien Street & Port Cochere Exit

2016 Build  Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.9
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 20 29 505 0 0 95
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 0
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 32 561 0 0 106
Number of Lanes 1 0 2 0 0 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 614 281 0 0 561 0
             Stage 1 561 - - - - -
             Stage 2 53 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 424 716 - - 1006 -
             Stage 1 535 - - - - -
             Stage 2 963 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 424 716 - - 1006 -
Mov Capacity-2 Maneuver 471 - - - - -
             Stage 1 535 - - - - -
             Stage 2 963 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 11.7 0 0
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 591 1006 -
HCM Control Delay, s - - 11.7 0 -
HCM Lane V/C Ratio - - 0.09 - -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 0.3 0.0 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



18: Darien Street & Employee Drivewa

2016 Build  Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 1.3
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 26 31 474 19 22 92
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 100
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 34 527 21 24 102
Number of Lanes 1 0 2 0 1 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 637 274 0 0 548 0
             Stage 1 537 - - - - -
             Stage 2 100 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 410 724 - - 1018 -
             Stage 1 550 - - - - -
             Stage 2 913 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 400 724 - - 1018 -
Mov Capacity-2 Maneuver 470 - - - - -
             Stage 1 550 - - - - -
             Stage 2 891 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 12 0 1.7
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 581 1018 -
HCM Control Delay, s - - 12 8.623 -
HCM Lane V/C Ratio - - 0.11 0.02 -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 0.4 0.1 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



14: Darien Street & Garage Exit

2016 Build  Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 6.4
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 62 282 211 0 0 118
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 100
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 69 313 234 0 0 131
Number of Lanes 1 0 2 0 0 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 300 117 0 0 234 0
             Stage 1 234 - - - - -
             Stage 2 66 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 667 913 - - 1331 -
             Stage 1 783 - - - - -
             Stage 2 949 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 667 913 - - 1331 -
Mov Capacity-2 Maneuver 684 - - - - -
             Stage 1 783 - - - - -
             Stage 2 949 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 12.5 0 0
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 861 1331 -
HCM Control Delay, s - - 12.5 0 -
HCM Lane V/C Ratio - - 0.44 - -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 2.3 0.0 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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6: 10th Street & Packer Avenue

2016 Build  with Improvements Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 49 125 13 2 453 127 11 16 0 129 18 91

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1850 1850 1900 1871 1871 1727 1900 0 1881 1665 1665

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 385 2174 103 614 1929 334 576 836 0 682 732 623

Arriving On Green 0.59 0.59 0.59 0.59 0.59 0.59 0.44 0.44 0.00 0.44 0.44 0.44

Sat Flow, veh/h 815.2 4940.6 234.2 1265.8 4383.3 758.5 1216.0 1900.0 0.0 1403.5 1664.6 1414.9

Grp Volume(v), veh/h 53.3 92.0 50.4 2.2 380.2 199.1 12.0 17.4 0.0 140.2 19.6 62.0

Grp Sat Flow(s),veh/h/ln 815.2 1683.2 1808.4 1265.8 1702.4 1736.9 1216.0 1900.0 0.0 1403.5 1664.6 1414.9

Q Serve(g_s), s 3.5 1.2 1.2 0.1 5.4 5.6 0.6 0.5 44.0 6.3 0.7 2.6

Cycle Q Clear(g_c), s 9.1 1.2 1.2 1.3 5.4 5.6 3.1 0.5 44.0 6.8 0.7 2.6

Proportion In Lane 1.000 0.130 1.000 0.437 1.000 1.000 1.000 1.000

Lane Grp Cap(c), veh/h 384.9 1481.2 795.7 613.8 1498.1 764.3 575.9 836.0 0.0 682.3 732.4 622.6

V/C Ratio(X) 0.138 0.062 0.063 0.004 0.254 0.261 0.021 0.021 0.000 0.206 0.027 0.100

Avail Cap(c_a), veh/h 384.9 1481.2 795.7 613.8 1498.1 764.3 575.9 836.0 0.0 682.3 732.4 622.6

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 15.0 11.9 11.9 12.1 12.7 12.8 17.3 15.8 0.0 17.7 15.9 16.4

Incr Delay (d2), s/veh 0.7 0.1 0.2 0.0 0.4 0.8 0.1 0.0 0.0 0.7 0.1 0.3

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

Lane Group Delay (d), s/veh 15.8 11.9 12.0 12.1 13.2 13.6 17.4 15.9 0.0 18.4 15.9 16.7

Lane Group LOS B B B B B B B B B B B

Approach Volume, veh/h 196 582 29 222

Approach Delay, s/veh 13.0 13.3 16.5 17.7

Approach LOS B B B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 50.00 50.00 50.00 50.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 44.00 44.00 44.00 44.00

Max Q Clear Time (g_c+I1), s 11.11 7.61 5.15 8.79

Green Extension Time (p_c) 2.43 2.44 0.63 0.63

Intersection Summary

HCM 2010 Control Delay 14.3

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2016 Build  with Improvements Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 181 499 126 117 286 102 34 46 21 23 77 122

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.9 177.6 166.7 182.0 190.0 184.5 173.9 147.3 190.0 186.2 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 526 1920 427 362 1921 460 579 957 369 314 1054 656

Arrive On Green 0.64 0.64 0.64 0.64 0.64 0.64 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 1014 3999 889 691 4003 959 1297 2333 899 641 2570 1599

Grp Volume(v), veh/h 195 435 224 126 252 133 37 34 35 58 50 0

Grp Sat Flow(s),veh/h/ln 1014 1628 1632 691 1656 1650 1297 1652 1580 1602 1609 1599

Q Serve(g_s), s 10.5 5.9 6.1 10.7 3.1 3.3 1.8 1.2 1.3 0.0 1.9 0.0

Cycle Q Clear(g_c), s 13.7 5.9 6.1 16.7 3.1 3.3 3.7 1.2 1.3 1.9 1.9 0.0

Prop In Lane 1.00 0.54 1.00 0.58 1.00 0.57 0.43 1.00

Lane Grp Cap(c), veh/h 526 1563 783 362 1590 792 579 677 648 708 660 656

V/C Ratio(X) 0.37 0.28 0.29 0.35 0.16 0.17 0.06 0.05 0.05 0.08 0.08 0.00

Avail Cap(c_a), veh/h 526 1563 783 362 1590 792 579 677 648 708 660 656

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 12.8 10.5 10.5 14.2 10.0 10.0 19.1 17.8 17.8 18.0 18.0 0.0

Incr Delay (d2), s/veh 2.0 0.4 0.9 2.6 0.2 0.5 0.2 0.1 0.2 0.2 0.2 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 Back of Q (50%), veh/ln 2.6 2.2 2.3 1.9 1.2 1.3 0.6 0.5 0.5 0.9 0.8 0.0

Lane Grp Delay (d), s/veh 14.8 10.9 11.4 16.8 10.2 10.4 19.3 17.9 18.0 18.2 18.2 0.0

Lane Grp LOS B B B B B B B B B B B

Approach Vol, veh/h 854 511 106 108

Approach Delay, s/veh 11.9 11.9 18.4 18.2

Approach LOS B B B B

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 53.0 53.0 47.0 47.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 48.0 48.0 41.0 41.0

Max Q Clear Time (g_c+I1), s 15.7 18.7 5.7 3.9

Green Ext Time (p_c), s 4.3 4.3 0.5 0.5

Intersection Summary

HCM 2010 Ctrl Delay 12.8

HCM 2010 LOS B

Notes



8: Darien Street & Packer Avenue

2016 Build  with Improvements Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 82 92 28 44 318 86 207 120 202 428 21 41

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 188.1 185.3 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 387 1570 353 405 902 412 750 959 749 562 959 816

Arrive On Green 0.09 0.51 0.51 0.35 0.35 0.00 0.51 0.51 0.51 0.51 0.51 0.00

Sat Flow, veh/h 1792 4132 930 1280 3471 1583 1344 1881 1468 1032 1881 1600

Grp Volume(v), veh/h 85 77 42 46 331 0 216 125 198 446 22 0

Grp Sat Flow(s),veh/h/ln 1792 1686 1689 1280 1736 1583 1344 1881 1468 1032 1881 1600

Q Serve(g_s), s 3.2 1.2 1.3 2.5 7.1 0.0 9.5 3.5 7.6 39.9 0.6 0.0

Cycle Q Clear(g_c), s 3.2 1.2 1.3 2.5 7.1 0.0 10.1 3.5 7.6 43.4 0.6 0.0

Prop In Lane 1.00 0.55 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 387 1282 642 405 903 412 750 959 749 562 959 816

V/C Ratio(X) 0.22 0.06 0.07 0.11 0.37 0.00 0.29 0.13 0.26 0.79 0.02 0.00

Avail Cap(c_a), veh/h 387 1282 642 405 903 412 750 959 749 562 959 816

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 22.4 15.6 15.6 25.0 26.5 0.0 14.6 12.9 13.9 24.3 12.1 0.0

Incr Delay (d2), s/veh 1.3 0.1 0.2 0.6 1.2 0.0 1.0 0.3 0.9 11.0 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 Back of Q (50%), veh/ln 1.5 0.5 0.6 0.8 3.1 0.0 3.3 1.6 2.8 11.6 0.3 0.0

Lane Grp Delay (d), s/veh 23.7 15.7 15.8 25.6 27.7 0.0 15.6 13.1 14.7 35.2 12.2 0.0

Lane Grp LOS C B B C C B B B D B

Approach Vol, veh/h 204 377 539 468

Approach Delay, s/veh 19.1 27.4 14.7 34.1

Approach LOS B C B C

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 12.0 44.0 32.0 56.0 56.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 6.5 38.0 26.0 51.0 51.0

Max Q Clear Time (g_c+I1), s 5.2 3.3 9.1 12.1 45.4

Green Ext Time (p_c), s 0.0 1.4 1.3 3.1 1.7

Intersection Summary

HCM 2010 Ctrl Delay 24.0

HCM 2010 LOS C

Notes



27: Front Street & I-95 Ramps

2016 Build  with Improvements Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 6

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

Lane Configurations

Volume (vph) 514 1 223 0 1 0 298 233 0 0 661 331

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1976 0 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 879 0 426 0 573 0 432 1933 0 0 1104 0

Arriving On Green 0.29 0.29 0.00 0.00 0.29 0.00 0.25 0.78 0.00 0.00 0.45 0.00

Sat Flow, veh/h 2536.8 0.0 1468.2 0.0 1976.0 0.0 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 642.5 0.0 0.0 0.0 1.3 0.0 372.5 291.3 0.0 826.3 0.0

Grp Sat Flow(s),veh/h/ln 1268.4 0.0 1468.2 0.0 1976.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 24.1 0.0 0.0 0.0 0.0 0.0 13.4 2.2 0.0 21.1 0.0

Cycle Q Clear(g_c), s 24.1 0.0 0.0 0.0 0.0 0.0 13.4 2.2 0.0 21.1 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 431.9 1932.8 0.0 1104.3 0.0

V/C Ratio(X) 0.731 0.000 0.000 0.000 0.002 0.000 0.862 0.151 0.000 0.748 0.000

Avail Cap(c_a), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 431.9 1932.8 0.0 1104.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 33.8 0.0 0.0 0.0 25.2 0.0 31.9 4.6 0.0 23.8 0.0

Incr Delay (d2), s/veh 5.3 0.0 0.0 0.0 0.0 0.0 19.8 0.2 0.0 4.7 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

Lane Group Delay (d), s/veh 39.1 0.0 0.0 0.0 25.2 0.0 51.7 4.8 0.0 28.5 0.0

Lane Group LOS D C D A C

Approach Volume, veh/h 642 1 664 826

Approach Delay, s/veh 39.1 25.2 31.1 28.5

Approach LOS D C C C

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 35.00 35.00 25.00 65.00 40.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 29.00 29.00 19.00 59.00 34.00

Max Q Clear Time (g_c+I1), s 26.14 2.04 15.42 4.17 23.06

Green Extension Time (p_c) 0.80 2.54 0.39 3.98 3.04

Intersection Summary

HCM 2010 Control Delay 32.5

HCM 2010 Level of Service C
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6: 10th Street & Packer Avenue

2021 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 51 128 13 2 324 132 11 17 0 134 19 96

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1850 1850 1900 1873 1873 1727 1900 0 1881 1665 1665

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 440 2198 102 620 1811 456 555 802 0 664 703 597

Arriving On Green 0.44 0.44 0.44 0.44 0.44 0.44 0.42 0.42 0.00 0.42 0.42 0.42

Sat Flow, veh/h 923.2 4946.4 229.1 1262.0 4074.5 1027.1 1208.9 1900.0 0.0 1402.1 1664.6 1414.9

Grp Volume(v), veh/h 55.4 94.1 51.5 2.2 292.4 152.2 12.0 18.5 0.0 145.7 20.7 67.4

Grp Sat Flow(s),veh/h/ln 923.2 1683.1 1809.2 1262.0 1704.8 1692.1 1208.9 1900.0 0.0 1402.1 1664.6 1414.9

Q Serve(g_s), s 3.5 1.4 1.5 0.1 4.7 4.9 0.5 0.5 38.0 6.1 0.7 2.6

Cycle Q Clear(g_c), s 8.5 1.4 1.5 1.6 4.7 4.9 3.1 0.5 38.0 6.6 0.7 2.6

Proportion In Lane 1.000 0.127 1.000 0.607 1.000 1.000 1.000 1.000

Lane Grp Cap(c), veh/h 439.6 1496.1 804.1 620.4 1515.3 752.0 555.5 802.2 0.0 664.1 702.8 597.4

V/C Ratio(X) 0.126 0.063 0.064 0.004 0.193 0.202 0.022 0.023 0.000 0.219 0.029 0.113

Avail Cap(c_a), veh/h 439.6 1496.1 804.1 620.4 1515.3 752.0 555.5 802.2 0.0 664.1 702.8 597.4

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) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 17.8 14.3 14.3 14.7 15.2 15.3 16.7 15.2 0.0 17.1 15.2 15.8

Incr Delay (d2), s/veh 0.6 0.1 0.2 0.0 0.3 0.6 0.1 0.1 0.0 0.8 0.1 0.4

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

Lane Group Delay (d), s/veh 18.4 14.4 14.4 14.8 15.5 15.9 16.8 15.2 0.0 17.9 15.3 16.2

Lane Group LOS B B B B B B B B B B B

Approach Volume, veh/h 201 447 30 234

Approach Delay, s/veh 15.5 15.6 15.8 17.1

Approach LOS B B B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 46.00 46.00 44.00 44.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 40.00 40.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 10.45 6.94 5.15 8.60

Green Extension Time (p_c) 1.96 1.97 0.66 0.65

Intersection Summary

HCM 2010 Control Delay 16.0

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2021 No Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 188 374 20 24 291 107 36 48 24 24 52 125

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 179.2 177.6 166.7 182.0 190.0 184.5 173.3 147.3 190.0 187.4 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 493 2215 49 438 1784 447 620 936 389 421 948 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 1005 4923 110 869 3964 994 1329 2268 944 847 2298 1599

Grp Volume(v), veh/h 202 266 145 26 259 136 39 37 38 44 38 0

Grp Sat Flow(s),veh/h/ln 1005 1630 1772 869 1656 1645 1329 1646 1566 1525 1620 1599

Q Serve(g_s), s 12.1 3.9 3.9 1.5 3.7 4.0 1.5 1.1 1.2 0.0 1.1 0.0

Cycle Q Clear(g_c), s 16.0 3.9 3.9 5.4 3.7 4.0 2.6 1.1 1.2 1.1 1.1 0.0

Prop In Lane 1.00 0.06 1.00 0.60 1.00 0.60 0.59 1.00

Lane Grp Cap(c), veh/h 493 1467 797 438 1491 740 620 679 646 700 668 660

V/C Ratio(X) 0.41 0.18 0.18 0.06 0.17 0.18 0.06 0.05 0.06 0.06 0.06 0.00

Avail Cap(c_a), veh/h 493 1467 797 438 1491 740 620 679 646 700 668 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 18.0 13.2 13.2 14.8 13.1 13.2 14.9 14.1 14.2 14.1 14.1 0.0

Incr Delay (d2), s/veh 2.5 0.3 0.5 0.3 0.3 0.5 0.2 0.2 0.2 0.2 0.2 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 Back of Q (50%), veh/ln 3.2 1.5 1.7 0.3 1.5 1.6 0.5 0.4 0.5 0.5 0.4 0.0

Lane Grp Delay (d), s/veh 20.5 13.4 13.7 15.1 13.4 13.7 15.1 14.3 14.3 14.3 14.3 0.0

Lane Grp LOS C B B B B B B B B B B

Approach Vol, veh/h 613 421 114 82

Approach Delay, s/veh 15.8 13.6 14.6 14.3

Approach LOS B B B B

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 18.0 7.4 4.6 3.1

Green Ext Time (p_c), s 2.8 3.0 0.4 0.4

Intersection Summary

HCM 2010 Ctrl Delay 14.8

HCM 2010 LOS B

Notes



8: Darien Street & Packer Avenue

2021 No Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 86 95 26 33 335 91 63 84 50 350 15 43

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 188.1 185.2 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 563 2207 443 535 1234 563 553 669 522 479 669 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 4226 848 1279 3471 1583 1352 1881 1468 1233 1881 1600

Grp Volume(v), veh/h 90 78 42 34 349 0 66 88 40 365 16 0

Grp Sat Flow(s),veh/h/ln 1792 1686 1703 1279 1736 1583 1352 1881 1468 1233 1881 1600

Q Serve(g_s), s 2.5 1.0 1.1 1.6 6.5 0.0 3.0 2.8 1.6 25.6 0.5 0.0

Cycle Q Clear(g_c), s 2.5 1.0 1.1 1.6 6.5 0.0 3.5 2.8 1.6 28.4 0.5 0.0

Prop In Lane 1.00 0.50 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 563 1761 889 535 1234 563 553 669 522 479 669 569

V/C Ratio(X) 0.16 0.04 0.05 0.06 0.28 0.00 0.12 0.13 0.08 0.76 0.02 0.00

Avail Cap(c_a), veh/h 563 1761 889 535 1234 563 553 669 522 479 669 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.1 10.5 10.5 19.2 20.8 0.0 20.0 19.6 19.2 29.2 18.8 0.0

Incr Delay (d2), s/veh 0.6 0.0 0.1 0.2 0.6 0.0 0.4 0.4 0.3 10.9 0.1 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 Back of Q (50%), veh/ln 1.1 0.4 0.4 0.5 2.8 0.0 1.1 1.4 0.6 9.2 0.2 0.0

Lane Grp Delay (d), s/veh 13.7 10.6 10.6 19.4 21.4 0.0 20.4 20.0 19.5 40.1 18.9 0.0

Lane Grp LOS B B B B C C C B D B

Approach Vol, veh/h 210 383 194 381

Approach Delay, s/veh 11.9 21.2 20.0 39.2

Approach LOS B C C D

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 4.5 3.1 8.5 5.5 30.4

Green Ext Time (p_c), s 0.1 1.5 1.4 1.7 0.3

Intersection Summary

HCM 2010 Ctrl Delay 25.2

HCM 2010 LOS C

Notes



15: Front Street & Packer Avenue/I-95

2021 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 4

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

Lane Configurations

Volume (vph) 443 22 43 2 2 6 18 98 6 11 172 320

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1378 1378 1647 1647 1647 1638 1529 1529 1696 1454 1454

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 1072 214 321 126 130 319 492 1227 74 552 1251 0

Arriving On Green 0.43 0.43 0.43 0.43 0.43 0.43 0.57 0.57 0.57 0.57 0.57 0.00

Sat Flow, veh/h 2178.4 498.3 747.5 246.9 235.4 740.8 1049.8 2853.4 173.2 1162.0 2908.4 0.0

Grp Volume(v), veh/h 476.3 0.0 59.1 10.8 0.0 0.0 19.4 56.0 55.8 11.8 184.9 0.0

Grp Sat Flow(s),veh/h/ln 1089.2 0.0 1245.8 1234.7 0.0 0.0 1049.8 1528.6 1498.0 1162.0 1454.2 0.0

Q Serve(g_s), s 16.1 0.0 2.8 0.0 0.0 0.0 0.9 1.6 1.7 0.5 3.0 0.0

Cycle Q Clear(g_c), s 16.5 0.0 2.8 0.4 0.0 0.0 3.9 1.6 1.7 2.1 3.0 0.0

Proportion In Lane 1.000 0.600 0.200 0.600 1.000 0.116 1.000 0.000

Lane Grp Cap(c), veh/h 1071.7 0.0 535.7 574.1 0.0 0.0 492.2 657.3 644.1 552.2 1250.6 0.0

V/C Ratio(X) 0.444 0.000 0.110 0.019 0.000 0.000 0.039 0.085 0.087 0.021 0.148 0.000

Avail Cap(c_a), veh/h 1071.7 0.0 535.7 574.1 0.0 0.0 492.2 657.3 644.1 552.2 1250.6 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 21.1 0.0 17.1 16.4 0.0 0.0 13.7 12.6 12.6 13.0 12.8 0.0

Incr Delay (d2), s/veh 1.3 0.0 0.4 0.1 0.0 0.0 0.1 0.3 0.3 0.1 0.2 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

Lane Group Delay (d), s/veh 22.4 0.0 17.5 16.4 0.0 0.0 13.9 12.8 12.8 13.1 13.1 0.0

Lane Group LOS C B B B B B B B

Approach Volume, veh/h 535 11 131 197

Approach Delay, s/veh 21.9 16.4 13.0 13.1

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 50.00 50.00 50.00 50.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 43.00 43.00 43.00 43.00

Max Q Clear Time (g_c+I1), s 18.48 2.41 5.86 4.97

Green Extension Time (p_c) 2.48 2.61 0.94 0.95

Intersection Summary

HCM 2010 Control Delay 18.5

HCM 2010 Level of Service B



23: Front Street & Walt Whitman Bridge/I-95 SB

2021 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 5

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

Lane Configurations

Volume (vph) 84 396 24 0 1 0 0 358 14 58 711 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 529 605 514 0 665 0 0 1147 0 455 1635 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.00 0.47 0.00 0.16 0.70 0.00

Sat Flow, veh/h 1307.6 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 105.0 495.0 0.0 1.3 0.0 447.5 0.0 72.5 888.8 0.0

Grp Sat Flow(s),veh/h/ln 1307.6 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 5.7 26.1 0.0 0.0 0.0 8.9 0.0 0.0 13.8 0.0

Cycle Q Clear(g_c), s 5.7 26.1 0.0 0.0 0.0 8.9 0.0 0.0 13.8 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 454.6 1635.3 0.0

V/C Ratio(X) 0.198 0.819 0.000 0.002 0.000 0.390 0.000 0.159 0.543 0.000

Avail Cap(c_a), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 454.6 1635.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 23.0 29.6 0.0 21.1 0.0 19.8 0.0 21.3 9.0 0.0

Incr Delay (d2), s/veh 0.8 11.8 0.0 0.0 0.0 1.0 0.0 0.7 1.3 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

Lane Group Delay (d), s/veh 23.8 41.4 0.0 21.1 0.0 20.8 0.0 22.1 10.3 0.0

Lane Group LOS C D C C C B

Approach Volume, veh/h 600 1 448 961

Approach Delay, s/veh 38.3 21.1 20.8 11.2

Approach LOS D C C B

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 41.00 18.00 59.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 35.00 12.00 53.00

Max Q Clear Time (g_c+I1), s 28.11 2.04 10.92 2.00 15.78

Green Extension Time (p_c) 1.07 1.64 4.73 0.08 4.94

Intersection Summary

HCM 2010 Control Delay 21.4

HCM 2010 Level of Service C



27: Front Street & I-95 Ramps

2021 No Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 6

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

Lane Configurations

Volume (vph) 540 1 141 0 1 0 183 242 0 0 693 348

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1976 0 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 1031 0 514 0 692 0 320 1736 0 0 1137 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.16 0.70 0.00 0.00 0.47 0.00

Sat Flow, veh/h 2536.8 0.0 1468.2 0.0 1976.0 0.0 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 675.0 0.0 0.0 0.0 1.3 0.0 228.8 302.5 0.0 866.3 0.0

Grp Sat Flow(s),veh/h/ln 1268.4 0.0 1468.2 0.0 1976.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 23.6 0.0 0.0 0.0 0.0 0.0 4.7 3.1 0.0 22.1 0.0

Cycle Q Clear(g_c), s 23.6 0.0 0.0 0.0 0.0 0.0 4.7 3.1 0.0 22.1 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 1030.8 0.0 513.9 0.0 691.6 0.0 320.2 1736.2 0.0 1136.8 0.0

V/C Ratio(X) 0.655 0.000 0.000 0.000 0.002 0.000 0.714 0.174 0.000 0.762 0.000

Avail Cap(c_a), veh/h 1030.8 0.0 513.9 0.0 691.6 0.0 320.2 1736.2 0.0 1136.8 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 28.8 0.0 0.0 0.0 21.1 0.0 36.1 7.4 0.0 23.3 0.0

Incr Delay (d2), s/veh 3.2 0.0 0.0 0.0 0.0 0.0 12.8 0.2 0.0 4.9 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

Lane Group Delay (d), s/veh 32.1 0.0 0.0 0.0 21.1 0.0 48.9 7.6 0.0 28.1 0.0

Lane Group LOS C C D A C

Approach Volume, veh/h 675 1 531 866

Approach Delay, s/veh 32.1 21.1 25.4 28.1

Approach LOS C C C C

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 41.00 41.00 18.00 59.00 41.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 12.00 53.00 35.00

Max Q Clear Time (g_c+I1), s 25.62 2.04 6.72 5.11 24.09

Green Extension Time (p_c) 1.94 2.74 0.27 4.21 3.19

Intersection Summary

HCM 2010 Control Delay 28.7

HCM 2010 Level of Service C
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6: 10th Street & Packer Avenue

2021 Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 4

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

Lane Configurations

Volume (vph) 51 131 13 2 469 134 11 17 0 135 19 96

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1849 1849 1900 1871 1871 1727 1900 0 1881 1665 1665

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 394 2278 103 636 1999 363 545 798 0 653 699 594

Arriving On Green 0.61 0.61 0.61 0.61 0.61 0.61 0.42 0.42 0.00 0.42 0.42 0.42

Sat Flow, veh/h 796.5 4951.9 224.1 1258.3 4346.4 790.1 1208.9 1900.0 0.0 1402.1 1664.6 1414.9

Grp Volume(v), veh/h 55.4 96.3 52.7 2.2 397.1 207.2 12.0 18.5 0.0 146.7 20.7 67.4

Grp Sat Flow(s),veh/h/ln 796.5 1683.0 1809.9 1258.3 1702.5 1731.5 1208.9 1900.0 0.0 1402.1 1664.6 1414.9

Q Serve(g_s), s 3.5 1.2 1.2 0.1 5.4 5.5 0.6 0.6 42.0 6.8 0.7 2.9

Cycle Q Clear(g_c), s 9.1 1.2 1.2 1.2 5.4 5.5 3.5 0.6 42.0 7.4 0.7 2.9

Proportion In Lane 1.000 0.124 1.000 0.456 1.000 1.000 1.000 1.000

Lane Grp Cap(c), veh/h 394.4 1548.4 832.6 636.0 1566.3 796.5 544.7 798.0 0.0 652.9 699.1 594.2

V/C Ratio(X) 0.141 0.062 0.063 0.003 0.254 0.260 0.022 0.023 0.000 0.225 0.030 0.113

Avail Cap(c_a), veh/h 394.4 1548.4 832.6 636.0 1566.3 796.5 544.7 798.0 0.0 652.9 699.1 594.2

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 13.6 10.7 10.7 11.0 11.5 11.6 18.7 17.0 0.0 19.2 17.0 17.7

Incr Delay (d2), s/veh 0.7 0.1 0.1 0.0 0.4 0.8 0.1 0.1 0.0 0.8 0.1 0.4

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

Lane Group Delay (d), s/veh 14.4 10.8 10.9 11.0 11.9 12.3 18.8 17.0 0.0 20.0 17.1 18.0

Lane Group LOS B B B B B B B B B B B

Approach Volume, veh/h 204 607 30 235

Approach Delay, s/veh 11.8 12.1 17.7 19.2

Approach LOS B B B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 52.00 52.00 48.00 48.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 46.00 46.00 42.00 42.00

Max Q Clear Time (g_c+I1), s 11.07 7.53 5.51 9.42

Green Extension Time (p_c) 2.57 2.58 0.67 0.66

Intersection Summary

HCM 2010 Control Delay 13.7

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2021 Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 190 517 127 118 300 107 36 48 22 24 80 128

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.9 177.6 166.7 181.9 190.0 184.5 174.1 147.3 190.0 186.2 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 488 1806 395 333 1795 437 598 966 369 324 1066 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 996 4013 877 677 3988 971 1293 2342 894 629 2584 1599

Grp Volume(v), veh/h 204 449 231 127 266 139 39 36 37 60 52 0

Grp Sat Flow(s),veh/h/ln 996 1628 1634 677 1656 1648 1293 1654 1583 1604 1609 1599

Q Serve(g_s), s 12.4 7.0 7.2 11.8 3.8 4.1 1.5 1.0 1.1 0.0 1.6 0.0

Cycle Q Clear(g_c), s 16.4 7.0 7.2 19.1 3.8 4.1 3.1 1.0 1.1 1.6 1.6 0.0

Prop In Lane 1.00 0.54 1.00 0.59 1.00 0.56 0.43 1.00

Lane Grp Cap(c), veh/h 488 1465 735 333 1490 742 598 682 653 726 664 660

V/C Ratio(X) 0.42 0.31 0.31 0.38 0.18 0.19 0.07 0.05 0.06 0.08 0.08 0.00

Avail Cap(c_a), veh/h 488 1465 735 333 1490 742 598 682 653 726 664 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 18.2 14.0 14.1 20.2 13.2 13.2 15.2 14.1 14.1 14.3 14.3 0.0

Incr Delay (d2), s/veh 2.6 0.5 1.1 3.3 0.3 0.6 0.2 0.1 0.2 0.2 0.2 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 Back of Q (50%), veh/ln 3.3 2.7 3.0 2.2 1.5 1.7 0.5 0.4 0.4 0.7 0.6 0.0

Lane Grp Delay (d), s/veh 20.8 14.6 15.2 23.5 13.4 13.8 15.4 14.3 14.3 14.5 14.5 0.0

Lane Grp LOS C B B C B B B B B B B

Approach Vol, veh/h 884 532 112 112

Approach Delay, s/veh 16.2 15.9 14.7 14.5

Approach LOS B B B B

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 18.4 21.1 5.1 3.6

Green Ext Time (p_c), s 4.1 3.9 0.5 0.5

Intersection Summary

HCM 2010 Ctrl Delay 15.9

HCM 2010 LOS B

Notes



8: Darien Street & Packer Avenue

2021 Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 86 97 29 46 335 91 210 124 204 445 22 43

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 188.1 185.3 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 563 2161 483 533 1234 563 547 669 522 396 669 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 4138 924 1273 3471 1583 1343 1881 1468 1027 1881 1600

Grp Volume(v), veh/h 90 81 44 48 349 0 219 129 200 464 23 0

Grp Sat Flow(s),veh/h/ln 1792 1686 1690 1273 1736 1583 1343 1881 1468 1027 1881 1600

Q Serve(g_s), s 2.5 1.1 1.1 2.3 6.5 0.0 11.4 4.3 9.1 27.7 0.7 0.0

Cycle Q Clear(g_c), s 2.5 1.1 1.1 2.3 6.5 0.0 12.2 4.3 9.1 32.0 0.7 0.0

Prop In Lane 1.00 0.55 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 563 1761 882 533 1234 563 547 669 522 396 669 569

V/C Ratio(X) 0.16 0.05 0.05 0.09 0.28 0.00 0.40 0.19 0.38 1.17 0.03 0.00

Avail Cap(c_a), veh/h 563 1761 882 533 1234 563 547 669 522 396 669 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.1 10.5 10.5 19.4 20.8 0.0 22.9 20.1 21.6 33.9 18.9 0.0

Incr Delay (d2), s/veh 0.6 0.0 0.1 0.3 0.6 0.0 2.2 0.6 2.1 100.6 0.1 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 Back of Q (50%), veh/ln 1.1 0.4 0.5 0.7 2.8 0.0 4.1 2.1 3.6 20.1 0.3 0.0

Lane Grp Delay (d), s/veh 13.7 10.6 10.7 19.8 21.4 0.0 25.1 20.7 23.8 134.6 19.0 0.0

Lane Grp LOS B B B B C C C C F B

Approach Vol, veh/h 215 397 548 487

Approach Delay, s/veh 11.9 21.2 23.6 129.1

Approach LOS B C C F

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 4.5 3.1 8.5 14.2 34.0

Green Ext Time (p_c), s 0.1 1.5 1.5 3.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 52.7

HCM 2010 LOS D

Notes



15: Front Street & Packer Avenue/I-95

2021 Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 8

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

Lane Configurations

Volume (vph) 586 22 43 2 2 6 18 98 6 11 172 411

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1378 1378 1647 1647 1647 1638 1529 1529 1696 1442 1442

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 1072 214 321 126 130 319 492 1227 74 552 1240 0

Arriving On Green 0.43 0.43 0.43 0.43 0.43 0.43 0.57 0.57 0.57 0.57 0.57 0.00

Sat Flow, veh/h 2178.4 498.3 747.5 246.9 235.4 740.8 1049.8 2853.4 173.2 1162.0 2883.1 0.0

Grp Volume(v), veh/h 630.1 0.0 59.1 10.8 0.0 0.0 19.4 56.0 55.8 11.8 184.9 0.0

Grp Sat Flow(s),veh/h/ln 1089.2 0.0 1245.8 1234.7 0.0 0.0 1049.8 1528.6 1498.0 1162.0 1441.5 0.0

Q Serve(g_s), s 23.4 0.0 2.8 0.0 0.0 0.0 0.9 1.6 1.7 0.5 3.0 0.0

Cycle Q Clear(g_c), s 23.8 0.0 2.8 0.4 0.0 0.0 3.9 1.6 1.7 2.1 3.0 0.0

Proportion In Lane 1.000 0.600 0.200 0.600 1.000 0.116 1.000 0.000

Lane Grp Cap(c), veh/h 1071.7 0.0 535.7 574.1 0.0 0.0 491.9 657.3 644.1 552.2 1239.7 0.0

V/C Ratio(X) 0.588 0.000 0.110 0.019 0.000 0.000 0.039 0.085 0.087 0.021 0.149 0.000

Avail Cap(c_a), veh/h 1071.7 0.0 535.7 574.1 0.0 0.0 491.9 657.3 644.1 552.2 1239.7 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 23.2 0.0 17.1 16.4 0.0 0.0 13.8 12.6 12.6 13.0 12.8 0.0

Incr Delay (d2), s/veh 2.4 0.0 0.4 0.1 0.0 0.0 0.1 0.3 0.3 0.1 0.3 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

Lane Group Delay (d), s/veh 25.6 0.0 17.5 16.4 0.0 0.0 13.9 12.8 12.8 13.1 13.1 0.0

Lane Group LOS C B B B B B B B

Approach Volume, veh/h 689 11 131 197

Approach Delay, s/veh 24.9 16.4 13.0 13.1

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 50.00 50.00 50.00 50.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 43.00 43.00 43.00 43.00

Max Q Clear Time (g_c+I1), s 25.78 2.41 5.89 5.00

Green Extension Time (p_c) 3.08 3.55 0.94 0.95

Intersection Summary

HCM 2010 Control Delay 21.0

HCM 2010 Level of Service C



22: Front Street & Walt Whitman Br

2021 Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 TWSC Synchro 8 Report

Pennoni Associates, Inc Page 9

Intersection

Intersection Delay (sec/veh): 0.9

 

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

Volume (vph) 0 0 0 0 0 0 145 736 0 0 468 262

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

Right Turn Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 180 0 0 0

Median Width 0 0 10 10

Grade (%) 0% 0% 0% 0%

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(%) 0 0 0 0 0 0 16 16 0 0 17 17

Movement Flow Rate 0 0 0 0 0 0 181 920 0 0 585 327

Number of Lanes 0 0 0 0 1 0 1 2 0 0 2 0

 

Major/Minor Minor 1 Major 1 Major 2

Conflicting Flow Rate - All ~ 2195 - 913 0 - 920 0 0

             Stage 1 - 1282 - - - - - - -

             Stage 2 - 913 - - - - - - -

Follow-up Headway 0 4 0 2.36 - 0 2.2 - -

Pot Capacity-1 Maneuver 0 64 0 830 - 0 1049 - -

             Stage 1 0 342 0 - - 0 - - -

             Stage 2 0 471 0 - - 0 - - -

Time blocked-Platoon(%) 0 45 0 18 - 0 27 - -

Mov Capacity-1 Maneuver 0 50 - 830 - - 1049 - -

Mov Capacity-2 Maneuver 0 50 - - - - - - -

             Stage 1 0 267 - - - - - - -

             Stage 2 0 471 - - - - - - -

 

Approach WB NB SB

HCM Control Delay (s) 0 1.7 0

HCM LOS A A A

 

Lane NBL NBT WBLn1 SBL SBT SBR

Capacity (vph) 0

HCM Control Delay (s) 10.545 - 0 0 - -

HCM Lane VC Ratio 0.218 - - - - -

HCM Lane LOS B - A A - -

HCM 95th Percentile Queue (veh) 0.83 - - 0 - -



23: Front Street & Walt Whitman Bridge/I-95 SB

2021 Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 10

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

Lane Configurations

Volume (vph) 84 396 24 0 1 0 0 483 32 58 802 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 529 605 514 0 665 0 0 1147 0 399 1635 0

Arriving On Green 0.35 0.35 0.00 0.00 0.35 0.00 0.00 0.47 0.00 0.16 0.70 0.00

Sat Flow, veh/h 1307.6 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 105.0 495.0 0.0 1.3 0.0 603.8 0.0 72.5 1002.5 0.0

Grp Sat Flow(s),veh/h/ln 1307.6 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 5.7 26.1 0.0 0.0 0.0 13.0 0.0 0.0 16.9 0.0

Cycle Q Clear(g_c), s 5.7 26.1 0.0 0.0 0.0 13.0 0.0 0.0 16.9 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 398.9 1635.3 0.0

V/C Ratio(X) 0.198 0.819 0.000 0.002 0.000 0.527 0.000 0.182 0.613 0.000

Avail Cap(c_a), veh/h 529.1 604.5 513.9 665.0 0.0 1146.6 0.0 398.9 1635.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 23.0 29.6 0.0 21.1 0.0 20.9 0.0 24.5 9.4 0.0

Incr Delay (d2), s/veh 0.8 11.8 0.0 0.0 0.0 1.7 0.0 1.0 1.7 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

Lane Group Delay (d), s/veh 23.8 41.4 0.0 21.1 0.0 22.6 0.0 25.5 11.2 0.0

Lane Group LOS C D C C C B

Approach Volume, veh/h 600 1 604 1075

Approach Delay, s/veh 38.3 21.1 22.6 12.1

Approach LOS D C C B

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 41.00 18.00 59.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 35.00 12.00 53.00

Max Q Clear Time (g_c+I1), s 28.11 2.04 15.05 2.00 18.88

Green Extension Time (p_c) 1.07 1.64 5.73 0.08 6.33

Intersection Summary

HCM 2010 Control Delay 21.8

HCM 2010 Level of Service C



27: Front Street & I-95 Ramps

2021 Build Traffic Conditions - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 11

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

Lane Configurations

Volume (vph) 540 1 230 0 1 0 306 244 0 0 694 348

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1976 0 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 879 0 426 0 573 0 420 1933 0 0 1104 0

Arriving On Green 0.29 0.29 0.00 0.00 0.29 0.00 0.25 0.78 0.00 0.00 0.45 0.00

Sat Flow, veh/h 2536.8 0.0 1468.2 0.0 1976.0 0.0 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 675.0 0.0 0.0 0.0 1.3 0.0 382.5 305.0 0.0 867.5 0.0

Grp Sat Flow(s),veh/h/ln 1268.4 0.0 1468.2 0.0 1976.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 25.8 0.0 0.0 0.0 0.0 0.0 15.4 2.3 0.0 22.7 0.0

Cycle Q Clear(g_c), s 25.8 0.0 0.0 0.0 0.0 0.0 15.4 2.3 0.0 22.7 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 420.4 1932.8 0.0 1104.3 0.0

V/C Ratio(X) 0.768 0.000 0.000 0.000 0.002 0.000 0.910 0.158 0.000 0.786 0.000

Avail Cap(c_a), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 420.4 1932.8 0.0 1104.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 34.4 0.0 0.0 0.0 25.2 0.0 32.9 4.7 0.0 24.3 0.0

Incr Delay (d2), s/veh 6.4 0.0 0.0 0.0 0.0 0.0 26.2 0.2 0.0 5.6 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

Lane Group Delay (d), s/veh 40.8 0.0 0.0 0.0 25.2 0.0 59.1 4.8 0.0 29.9 0.0

Lane Group LOS D C E A C

Approach Volume, veh/h 675 1 688 868

Approach Delay, s/veh 40.8 25.2 35.0 29.9

Approach LOS D C D C

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 35.00 35.00 25.00 65.00 40.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 29.00 29.00 19.00 59.00 34.00

Max Q Clear Time (g_c+I1), s 27.80 2.04 17.40 4.29 24.69

Green Extension Time (p_c) 0.39 2.69 0.21 4.24 2.97

Intersection Summary

HCM 2010 Control Delay 34.8

HCM 2010 Level of Service C



14: 7th Street & Port Cochere Enter

2021 Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.2
 

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 0 0 14 106 300 24
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 150 0
Median Width 0 0 0
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 16 118 333 27
Number of Lanes 0 1 0 3 2 0
 

Major/Minor Major 1 Major 2

Conflicting Flow All 425 180 360 0 - 0
             Stage 1 347 - - - - -
             Stage 2 78 - - - - -
Follow-up Headway 3.67 3.32 2.22 - - -
Pot Capacity-1 Maneuver 575 832 1195 - - -
             Stage 1 663 - - - - -
             Stage 2 895 - - - - -
Time blocked-Platoon, % 0 0 0 - - -
Mov Capacity-1 Maneuver 567 832 1195 - - -
Mov Capacity-2 Maneuver 567 - - - - -
             Stage 1 663 - - - - -
             Stage 2 882 - - - - -
 

Approach EB NB SB

HCM Control Delay, s 0 0.9 0
HCM LOS A - -
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR

Cap, veh/h 1195 - 0 - -
HCM Control Delay, s 8.052 0 0 - -
HCM Lane V/C Ratio 0.01 - - - -
HCM Lane LOS A A A - -
HCM 95th-tile Q, veh 0.0 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



5: 7th Street & Garage Enter

2021 Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.8
 

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 0 0 45 120 96 204
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 100 0
Median Width 0 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 50 133 107 227
Number of Lanes 0 1 1 2 2 0
 

Major/Minor Major 1 Major 2

Conflicting Flow All 387 167 333 0 - 0
             Stage 1 220 - - - - -
             Stage 2 167 - - - - -
Follow-up Headway 3.52 3.32 2.22 - - -
Pot Capacity-1 Maneuver 589 848 1223 - - -
             Stage 1 795 - - - - -
             Stage 2 845 - - - - -
Time blocked-Platoon, % 0 0 0 - - -
Mov Capacity-1 Maneuver 565 848 1223 - - -
Mov Capacity-2 Maneuver 624 - - - - -
             Stage 1 795 - - - - -
             Stage 2 810 - - - - -
 

Approach EB NB SB

HCM Control Delay, s 0 2.2 0
HCM LOS A - -
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR

Cap, veh/h 1223 - 0 - -
HCM Control Delay, s 8.069 - 0 - -
HCM Lane V/C Ratio 0.04 - - - -
HCM Lane LOS A - A - -
HCM 95th-tile Q, veh 0.1 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



1: Darien Street & Port Cochere Exit

2021 Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.9
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 20 29 511 0 0 97
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 0
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 22 32 568 0 0 108
Number of Lanes 1 0 2 0 0 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 622 284 0 0 568 0
             Stage 1 568 - - - - -
             Stage 2 54 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 419 713 - - 1000 -
             Stage 1 530 - - - - -
             Stage 2 962 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 419 713 - - 1000 -
Mov Capacity-2 Maneuver 467 - - - - -
             Stage 1 530 - - - - -
             Stage 2 962 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 11.8 0 0
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 587 1000 -
HCM Control Delay, s - - 11.8 0 -
HCM Lane V/C Ratio - - 0.09 - -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 0.3 0.0 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



18: Darien Street & Employee Driveway

2021 Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 1.3
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 26 31 480 19 22 94
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 100
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 34 533 21 24 104
Number of Lanes 1 0 2 0 1 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 645 277 0 0 554 0
             Stage 1 544 - - - - -
             Stage 2 101 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 405 720 - - 1012 -
             Stage 1 546 - - - - -
             Stage 2 912 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 395 720 - - 1012 -
Mov Capacity-2 Maneuver 466 - - - - -
             Stage 1 546 - - - - -
             Stage 2 890 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 12 0 1.6
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 577 1012 -
HCM Control Delay, s - - 12 8.645 -
HCM Lane V/C Ratio - - 0.11 0.02 -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 0.4 0.1 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



3: Darien Street & Garage Exit

2021 Build Traffic Conditions - PM Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 6.2
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 62 282 282 0 0 121
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 100
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 69 313 313 0 0 134
Number of Lanes 1 0 2 0 0 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 380 157 0 0 313 0
             Stage 1 313 - - - - -
             Stage 2 67 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 595 861 - - 1244 -
             Stage 1 715 - - - - -
             Stage 2 948 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 595 861 - - 1244 -
Mov Capacity-2 Maneuver 625 - - - - -
             Stage 1 715 - - - - -
             Stage 2 948 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 13.4 0 0
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 806 1244 -
HCM Control Delay, s - - 13.4 0 -
HCM Lane V/C Ratio - - 0.47 - -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 2.6 0.0 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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6: 10th Street & Packer Avenue

2021 Build with Improvements - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 51 131 13 2 469 134 11 17 0 135 19 96

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1849 1849 1900 1871 1871 1727 1900 0 1881 1665 1665

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 394 2278 103 636 1999 363 545 798 0 653 699 594

Arriving On Green 0.61 0.61 0.61 0.61 0.61 0.61 0.42 0.42 0.00 0.42 0.42 0.42

Sat Flow, veh/h 796.5 4951.9 224.1 1258.3 4346.4 790.1 1208.9 1900.0 0.0 1402.1 1664.6 1414.9

Grp Volume(v), veh/h 55.4 96.3 52.7 2.2 397.1 207.2 12.0 18.5 0.0 146.7 20.7 67.4

Grp Sat Flow(s),veh/h/ln 796.5 1683.0 1809.9 1258.3 1702.5 1731.5 1208.9 1900.0 0.0 1402.1 1664.6 1414.9

Q Serve(g_s), s 3.5 1.2 1.2 0.1 5.4 5.5 0.6 0.6 42.0 6.8 0.7 2.9

Cycle Q Clear(g_c), s 9.1 1.2 1.2 1.2 5.4 5.5 3.5 0.6 42.0 7.4 0.7 2.9

Proportion In Lane 1.000 0.124 1.000 0.456 1.000 1.000 1.000 1.000

Lane Grp Cap(c), veh/h 394.4 1548.4 832.6 636.0 1566.3 796.5 544.7 798.0 0.0 652.9 699.1 594.2

V/C Ratio(X) 0.141 0.062 0.063 0.003 0.254 0.260 0.022 0.023 0.000 0.225 0.030 0.113

Avail Cap(c_a), veh/h 394.4 1548.4 832.6 636.0 1566.3 796.5 544.7 798.0 0.0 652.9 699.1 594.2

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 13.6 10.7 10.7 11.0 11.5 11.6 18.7 17.0 0.0 19.2 17.0 17.7

Incr Delay (d2), s/veh 0.7 0.1 0.1 0.0 0.4 0.8 0.1 0.1 0.0 0.8 0.1 0.4

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

Lane Group Delay (d), s/veh 14.4 10.8 10.9 11.0 11.9 12.3 18.8 17.0 0.0 20.0 17.1 18.0

Lane Group LOS B B B B B B B B B B B

Approach Volume, veh/h 204 607 30 235

Approach Delay, s/veh 11.8 12.1 17.7 19.2

Approach LOS B B B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 52.00 52.00 48.00 48.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 46.00 46.00 42.00 42.00

Max Q Clear Time (g_c+I1), s 11.07 7.53 5.51 9.42

Green Extension Time (p_c) 2.57 2.58 0.67 0.66

Intersection Summary

HCM 2010 Control Delay 13.7

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2021 Build with Improvements Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 190 517 127 118 300 107 36 48 22 24 80 128

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.9 177.6 166.7 181.9 190.0 184.5 174.1 147.3 190.0 186.2 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 516 1926 421 354 1914 466 577 960 367 315 1052 656

Arrive On Green 0.64 0.64 0.64 0.64 0.64 0.64 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 996 4013 877 677 3988 971 1293 2342 894 642 2566 1599

Grp Volume(v), veh/h 204 449 231 127 266 139 39 36 37 60 52 0

Grp Sat Flow(s),veh/h/ln 996 1628 1634 677 1656 1648 1293 1654 1583 1599 1609 1599

Q Serve(g_s), s 11.5 6.1 6.3 11.1 3.2 3.4 1.9 1.3 1.4 0.0 2.0 0.0

Cycle Q Clear(g_c), s 14.9 6.1 6.3 17.4 3.2 3.4 3.9 1.3 1.4 2.0 2.0 0.0

Prop In Lane 1.00 0.54 1.00 0.59 1.00 0.56 0.43 1.00

Lane Grp Cap(c), veh/h 516 1563 784 354 1590 791 577 678 649 707 660 656

V/C Ratio(X) 0.40 0.29 0.29 0.36 0.17 0.18 0.07 0.05 0.06 0.08 0.08 0.00

Avail Cap(c_a), veh/h 516 1563 784 354 1590 791 577 678 649 707 660 656

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.1 10.5 10.5 14.4 10.0 10.0 19.2 17.8 17.8 18.0 18.0 0.0

Incr Delay (d2), s/veh 2.3 0.5 1.0 2.8 0.2 0.5 0.2 0.1 0.2 0.2 0.2 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 Back of Q (50%), veh/ln 2.8 2.2 2.4 2.0 1.3 1.4 0.6 0.6 0.6 0.9 0.8 0.0

Lane Grp Delay (d), s/veh 15.3 11.0 11.5 17.2 10.2 10.5 19.4 17.9 18.0 18.2 18.2 0.0

Lane Grp LOS B B B B B B B B B B B

Approach Vol, veh/h 884 532 112 112

Approach Delay, s/veh 12.1 12.0 18.5 18.2

Approach LOS B B B B

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 53.0 53.0 47.0 47.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 48.0 48.0 41.0 41.0

Max Q Clear Time (g_c+I1), s 16.9 19.4 5.9 4.0

Green Ext Time (p_c), s 4.5 4.4 0.5 0.5

Intersection Summary

HCM 2010 Ctrl Delay 12.9

HCM 2010 LOS B

Notes



8: Darien Street & Packer Avenue

2021 Build with Improvements Traffic Conditions - PM Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 86 97 29 46 335 91 210 124 204 445 22 43

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 188.1 185.3 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 344 1448 323 365 798 364 790 1016 793 592 1016 864

Arrive On Green 0.09 0.47 0.47 0.31 0.31 0.00 0.54 0.54 0.54 0.54 0.54 0.00

Sat Flow, veh/h 1792 4138 924 1273 3471 1583 1343 1881 1468 1027 1881 1600

Grp Volume(v), veh/h 90 81 44 48 349 0 219 129 200 464 23 0

Grp Sat Flow(s),veh/h/ln 1792 1686 1690 1273 1736 1583 1343 1881 1468 1027 1881 1600

Q Serve(g_s), s 3.6 1.3 1.4 2.8 8.1 0.0 9.1 3.4 7.3 40.7 0.6 0.0

Cycle Q Clear(g_c), s 3.6 1.3 1.4 2.8 8.1 0.0 9.6 3.4 7.3 44.1 0.6 0.0

Prop In Lane 1.00 0.55 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 344 1180 591 365 798 364 790 1016 793 592 1016 864

V/C Ratio(X) 0.26 0.07 0.07 0.13 0.44 0.00 0.28 0.13 0.25 0.78 0.02 0.00

Avail Cap(c_a), veh/h 344 1180 591 365 798 364 790 1016 793 592 1016 864

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 24.7 17.7 17.8 27.7 29.5 0.0 13.0 11.4 12.2 22.3 10.7 0.0

Incr Delay (d2), s/veh 1.8 0.1 0.2 0.7 1.7 0.0 0.9 0.3 0.8 10.0 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 Back of Q (50%), veh/ln 1.7 0.6 0.6 0.9 3.5 0.0 3.1 1.5 2.7 11.7 0.3 0.0

Lane Grp Delay (d), s/veh 26.5 17.8 18.0 28.4 31.3 0.0 13.8 11.6 13.0 32.3 10.8 0.0

Lane Grp LOS C B B C C B B B C B

Approach Vol, veh/h 215 397 548 487

Approach Delay, s/veh 21.5 30.9 13.0 31.3

Approach LOS C C B C

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 12.0 41.0 29.0 59.0 59.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 6.5 35.0 23.0 54.0 54.0

Max Q Clear Time (g_c+I1), s 5.6 3.4 10.1 11.6 46.1

Green Ext Time (p_c), s 0.0 1.5 1.3 3.3 2.2

Intersection Summary

HCM 2010 Ctrl Delay 23.8

HCM 2010 LOS C

Notes



27: Front Street & I-95 Ramps

2021 Build with Improvements - PM Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 6

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

Lane Configurations

Volume (vph) 540 1 230 0 1 0 306 244 0 0 694 348

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1976 0 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 879 0 426 0 573 0 420 1933 0 0 1104 0

Arriving On Green 0.29 0.29 0.00 0.00 0.29 0.00 0.25 0.78 0.00 0.00 0.45 0.00

Sat Flow, veh/h 2536.8 0.0 1468.2 0.0 1976.0 0.0 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 675.0 0.0 0.0 0.0 1.3 0.0 382.5 305.0 0.0 867.5 0.0

Grp Sat Flow(s),veh/h/ln 1268.4 0.0 1468.2 0.0 1976.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 25.8 0.0 0.0 0.0 0.0 0.0 15.4 2.3 0.0 22.7 0.0

Cycle Q Clear(g_c), s 25.8 0.0 0.0 0.0 0.0 0.0 15.4 2.3 0.0 22.7 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 420.4 1932.8 0.0 1104.3 0.0

V/C Ratio(X) 0.768 0.000 0.000 0.000 0.002 0.000 0.910 0.158 0.000 0.786 0.000

Avail Cap(c_a), veh/h 878.5 0.0 425.8 0.0 573.0 0.0 420.4 1932.8 0.0 1104.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 0.000 1.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 34.4 0.0 0.0 0.0 25.2 0.0 32.9 4.7 0.0 24.3 0.0

Incr Delay (d2), s/veh 6.4 0.0 0.0 0.0 0.0 0.0 26.2 0.2 0.0 5.6 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

Lane Group Delay (d), s/veh 40.8 0.0 0.0 0.0 25.2 0.0 59.1 4.8 0.0 29.9 0.0

Lane Group LOS D C E A C

Approach Volume, veh/h 675 1 688 868

Approach Delay, s/veh 40.8 25.2 35.0 29.9

Approach LOS D C D C

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 35.00 35.00 25.00 65.00 40.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 29.00 29.00 19.00 59.00 34.00

Max Q Clear Time (g_c+I1), s 27.80 2.04 17.40 4.29 24.69

Green Extension Time (p_c) 0.39 2.69 0.21 4.24 2.97

Intersection Summary

HCM 2010 Control Delay 34.8

HCM 2010 Level of Service C
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6: 10th Street & Packer Avenue

2012 Existing Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 30 218 166 524 290 44 9 6 17 128 213 45

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1868 1868 1900 1868 1868 1727 1900 1900 1881 1845 1845

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 520 1511 706 471 2266 0 491 802 682 676 1469 76

Arriving On Green 0.44 0.44 0.44 0.44 0.44 0.00 0.42 0.42 0.42 0.42 0.42 0.42

Sat Flow, veh/h 1080.3 3400.1 1587.9 1042.0 5266.6 0.0 1081.1 1900.0 1615.0 1418.5 3480.3 178.8

Grp Volume(v), veh/h 33.3 242.2 176.7 582.2 322.2 0.0 10.0 6.7 18.9 142.2 124.9 124.0

Grp Sat Flow(s),veh/h/ln 1080.3 1700.0 1587.9 1042.0 1699.5 0.0 1081.1 1900.0 1615.0 1418.5 1845.3 1813.8

Q Serve(g_s), s 1.7 3.8 6.3 33.7 3.4 0.0 0.5 0.2 0.6 5.8 3.8 3.8

Cycle Q Clear(g_c), s 5.1 3.8 6.3 40.0 3.4 0.0 4.3 0.2 0.6 6.0 3.8 3.8

Proportion In Lane 1.000 1.000 1.000 0.000 1.000 1.000 1.000 0.099

Lane Grp Cap(c), veh/h 519.6 1511.1 705.8 470.6 2266.0 0.0 490.6 802.2 681.9 676.0 779.1 765.8

V/C Ratio(X) 0.064 0.160 0.250 1.237 0.142 0.000 0.020 0.008 0.028 0.210 0.160 0.162

Avail Cap(c_a), veh/h 519.6 1511.1 705.8 470.6 2266.0 0.0 490.6 802.2 681.9 676.0 779.1 765.8

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) 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 16.3 15.0 15.6 31.0 14.8 0.0 17.5 15.1 15.2 16.8 16.1 16.1

Incr Delay (d2), s/veh 0.2 0.2 0.8 123.9 0.1 0.0 0.1 0.0 0.1 0.7 0.4 0.5

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

Lane Group Delay (d), s/veh 16.6 15.2 16.5 154.9 15.0 0.0 17.5 15.1 15.3 17.5 16.6 16.6

Lane Group LOS B B B F B B B B B B B

Approach Volume, veh/h 452 904 36 391

Approach Delay, s/veh 15.8 105.0 15.9 16.9

Approach LOS B F B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 46.00 46.00 44.00 44.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 40.00 40.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 8.26 42.00 6.34 8.00

Green Extension Time (p_c) 5.86 0.00 1.02 1.02

Intersection Summary

HCM 2010 Control Delay 61.3

HCM 2010 Level of Service E



7: 7th Street & Packer Avenue

2012 Existing Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 82 130 110 444 793 77 43 48 25 48 687 624

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.5 177.6 166.7 180.2 190.0 184.5 172.7 147.3 190.0 183.8 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 315 1462 683 514 2135 128 264 914 404 112 1328 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 693 3248 1517 1040 4745 285 771 2215 979 148 3221 1599

Grp Volume(v), veh/h 91 144 109 493 608 326 48 38 40 433 383 0

Grp Sat Flow(s),veh/h/ln 693 1624 1517 1040 1639 1751 771 1641 1554 1779 1589 1599

Q Serve(g_s), s 8.2 2.0 3.4 32.6 10.0 10.1 4.1 1.1 1.2 4.5 14.9 0.0

Cycle Q Clear(g_c), s 18.2 2.0 3.4 36.0 10.0 10.1 19.0 1.1 1.2 14.7 14.9 0.0

Prop In Lane 1.00 1.00 1.00 0.16 1.00 0.63 0.12 1.00

Lane Grp Cap(c), veh/h 315 1462 683 514 1475 788 264 677 641 784 656 660

V/C Ratio(X) 0.29 0.10 0.16 0.96 0.41 0.41 0.18 0.06 0.06 0.55 0.58 0.00

Avail Cap(c_a), veh/h 315 1462 683 514 1475 788 264 677 641 784 656 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 21.0 12.7 13.0 26.0 14.9 14.9 25.6 14.1 14.2 18.1 18.2 0.0

Incr Delay (d2), s/veh 2.3 0.1 0.5 30.9 0.9 1.6 1.5 0.2 0.2 2.8 3.8 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 Back of Q (50%), veh/ln 1.6 0.8 1.3 14.3 4.0 4.4 0.9 0.5 0.5 6.9 6.1 0.0

Lane Grp Delay (d), s/veh 23.3 12.8 13.5 56.9 15.7 16.5 27.1 14.3 14.4 20.9 22.0 0.0

Lane Grp LOS C B B E B B C B B C C

Approach Vol, veh/h 344 1427 126 816

Approach Delay, s/veh 15.8 30.1 19.2 21.4

Approach LOS B C B C

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 20.2 38.0 21.0 16.9

Green Ext Time (p_c), s 5.2 0.0 2.2 2.3

Intersection Summary

HCM 2010 Ctrl Delay 25.2

HCM 2010 LOS C

Notes



8: Darien Street & Packer Avenue

2012 Existing Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 43 135 205 664 541 70 108 30 108 176 314 183

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 0.90 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 186.7 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 195.6 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 466 1774 829 460 1234 507 306 669 522 508 696 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 3397 1587 1070 3471 1425 1048 1881 1468 1243 1956 1600

Grp Volume(v), veh/h 48 150 222 738 601 0 120 33 108 196 349 0

Grp Sat Flow(s),veh/h/ln 1792 1699 1587 1070 1736 1425 1048 1881 1468 1243 1956 1600

Q Serve(g_s), s 1.3 2.0 7.0 32.0 12.1 0.0 9.1 1.0 4.6 11.1 12.6 0.0

Cycle Q Clear(g_c), s 1.3 2.0 7.0 32.0 12.1 0.0 21.7 1.0 4.6 12.1 12.6 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 466 1774 829 460 1234 507 306 669 522 508 696 569

V/C Ratio(X) 0.10 0.08 0.27 1.60 0.49 0.00 0.39 0.05 0.21 0.39 0.50 0.00

Avail Cap(c_a), veh/h 466 1774 829 460 1234 507 306 669 522 508 696 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.5 10.7 11.9 31.8 22.6 0.0 31.3 19.0 20.2 23.0 22.7 0.0

Incr Delay (d2), s/veh 0.4 0.1 0.8 281.2 1.4 0.0 3.7 0.1 0.9 2.2 2.6 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 Back of Q (50%), veh/ln 0.6 0.8 2.7 46.5 5.3 0.0 2.7 0.5 1.8 3.7 6.5 0.0

Lane Grp Delay (d), s/veh 14.0 10.8 12.7 313.0 24.0 0.0 35.0 19.2 21.1 25.2 25.3 0.0

Lane Grp LOS B B B F C D B C C C

Approach Vol, veh/h 420 1339 261 545

Approach Delay, s/veh 12.2 183.3 27.2 25.3

Approach LOS B F C C

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 3.3 9.0 34.0 23.7 14.6

Green Ext Time (p_c), s 0.0 6.3 0.0 1.6 2.1

Intersection Summary

HCM 2010 Ctrl Delay 105.8

HCM 2010 LOS F

Notes



15: Front Street & Packer Avenue/I-95

2012 Existing Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 4

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

Lane Configurations

Volume (vph) 473 1 17 4 1 1 40 169 3 8 831 854

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1352 1352 1542 1542 1542 1638 1522 1522 1696 1488 1488

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 1078 62 433 283 68 57 195 1259 22 515 1257 0

Arriving On Green 0.42 0.42 0.42 0.42 0.42 0.42 0.56 0.56 0.56 0.56 0.56 0.00

Sat Flow, veh/h 2188.5 146.4 1024.6 538.7 131.6 134.7 602.8 2982.8 52.8 1110.3 2977.0 0.0

Grp Volume(v), veh/h 525.6 0.0 8.9 6.7 0.0 0.0 44.4 95.7 95.5 8.9 923.3 0.0

Grp Sat Flow(s),veh/h/ln 1094.3 0.0 1171.0 808.1 0.0 0.0 602.8 1522.5 1513.2 1110.3 1488.5 0.0

Q Serve(g_s), s 16.5 0.0 0.4 0.0 0.0 0.0 5.5 2.7 2.7 0.3 20.8 0.0

Cycle Q Clear(g_c), s 16.7 0.0 0.4 0.2 0.0 0.0 26.3 2.7 2.7 3.1 20.8 0.0

Proportion In Lane 1.000 0.875 0.667 0.167 1.000 0.035 1.000 0.000

Lane Grp Cap(c), veh/h 1078.4 0.0 494.4 407.9 0.0 0.0 195.0 642.8 638.9 515.3 1257.0 0.0

V/C Ratio(X) 0.487 0.000 0.018 0.016 0.000 0.000 0.228 0.149 0.149 0.017 0.735 0.000

Avail Cap(c_a), veh/h 1078.4 0.0 494.4 407.9 0.0 0.0 195.0 642.8 638.9 515.3 1257.0 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 19.9 0.0 15.1 15.1 0.0 0.0 25.8 12.0 12.0 12.7 16.0 0.0

Incr Delay (d2), s/veh 1.6 0.0 0.1 0.1 0.0 0.0 2.7 0.5 0.5 0.1 3.8 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

Lane Group Delay (d), s/veh 21.5 0.0 15.2 15.2 0.0 0.0 28.5 12.5 12.5 12.8 19.8 0.0

Lane Group LOS C B B C B B B B

Approach Volume, veh/h 534 7 236 932

Approach Delay, s/veh 21.4 15.2 15.5 19.7

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 45.00 45.00 45.00 45.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 38.00 38.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 18.74 2.23 28.32 22.83

Green Extension Time (p_c) 2.44 2.70 3.13 3.78

Intersection Summary

HCM 2010 Control Delay 19.7

HCM 2010 Level of Service B



23: Front Street & Walt Whitman Bridge/I-95 SB

2012 Existing Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 5

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

Lane Configurations

Volume (vph) 186 546 680 0 1 0 0 412 54 116 1243 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 588 672 571 0 739 0 0 910 0 413 1474 0

Arriving On Green 0.39 0.39 0.00 0.00 0.39 0.00 0.00 0.37 0.00 0.18 0.64 0.00

Sat Flow, veh/h 1308.0 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 206.7 606.7 0.0 1.1 0.0 457.8 0.0 128.9 1381.1 0.0

Grp Sat Flow(s),veh/h/ln 1308.0 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 10.3 29.8 0.0 0.0 0.0 9.7 0.0 0.0 36.3 0.0

Cycle Q Clear(g_c), s 10.4 29.8 0.0 0.0 0.0 9.7 0.0 0.0 36.3 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 588.2 671.7 571.0 738.9 0.0 910.0 0.0 413.5 1474.2 0.0

V/C Ratio(X) 0.351 0.903 0.000 0.002 0.000 0.503 0.000 0.312 0.937 0.000

Avail Cap(c_a), veh/h 588.2 671.7 571.0 738.9 0.0 910.0 0.0 413.5 1474.2 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 20.0 25.9 0.0 16.8 0.0 23.6 0.0 25.7 15.2 0.0

Incr Delay (d2), s/veh 1.6 17.8 0.0 0.0 0.0 2.0 0.0 2.0 12.6 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

Lane Group Delay (d), s/veh 21.6 43.7 0.0 16.8 0.0 25.5 0.0 27.7 27.7 0.0

Lane Group LOS C D B C C C

Approach Volume, veh/h 813 1 458 1510

Approach Delay, s/veh 38.1 16.8 25.5 27.7

Approach LOS D B C C

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 31.00 18.00 49.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 25.00 12.00 43.00

Max Q Clear Time (g_c+I1), s 31.78 2.03 11.74 2.00 38.29

Green Extension Time (p_c) 0.92 2.38 5.91 0.19 2.93

Intersection Summary

HCM 2010 Control Delay 30.4

HCM 2010 Level of Service C



27: Front Street & I-95 Ramps

2012 Existing Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 6

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

Lane Configurations

Volume (vph) 484 9 771 20 10 9 125 405 0 0 567 312

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 1976 1976 1976 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 791 0 408 209 105 76 471 1929 0 0 1263 0

Arriving On Green 0.28 0.28 0.00 0.28 0.28 0.28 0.18 0.78 0.00 0.00 0.52 0.00

Sat Flow, veh/h 2456.9 0.0 1468.2 608.5 289.2 273.8 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 537.8 0.0 0.0 43.3 0.0 0.0 138.9 450.0 0.0 630.0 0.0

Grp Sat Flow(s),veh/h/ln 1228.4 0.0 1468.2 1186.6 0.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 18.7 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 11.4 0.0

Cycle Q Clear(g_c), s 20.6 0.0 0.0 1.9 0.0 0.0 0.0 3.3 0.0 11.4 0.0

Proportion In Lane 1.000 1.000 0.513 0.231 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 790.6 0.0 407.8 390.1 0.0 0.0 471.0 1929.1 0.0 1263.1 0.0

V/C Ratio(X) 0.680 0.000 0.000 0.111 0.000 0.000 0.295 0.233 0.000 0.499 0.000

Avail Cap(c_a), veh/h 790.6 0.0 407.8 390.1 0.0 0.0 471.0 1929.1 0.0 1263.1 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 31.8 0.0 0.0 24.0 0.0 0.0 20.3 4.4 0.0 16.0 0.0

Incr Delay (d2), s/veh 4.7 0.0 0.0 0.6 0.0 0.0 1.6 0.3 0.0 1.4 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

Lane Group Delay (d), s/veh 36.5 0.0 0.0 24.6 0.0 0.0 21.8 4.6 0.0 17.4 0.0

Lane Group LOS D C C A B

Approach Volume, veh/h 538 43 589 630

Approach Delay, s/veh 36.5 24.6 8.7 17.4

Approach LOS D C A B

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 31.00 31.00 18.00 59.00 41.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 25.00 25.00 12.00 53.00 35.00

Max Q Clear Time (g_c+I1), s 22.65 3.90 2.00 5.28 13.36

Green Extension Time (p_c) 0.61 2.20 0.21 3.73 3.53

Intersection Summary

HCM 2010 Control Delay 20.5

HCM 2010 Level of Service C



 

 

 

 

 

 

2016 AND 2021 NO BUILD WEEKDAY PRE-

PHILLIES EVENT PEAK HOUR CONDITIONS 

  



6: 10th Street & Packer Avenue

2016 & 2021 No Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 30 218 166 524 290 44 9 6 17 128 213 45

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1868 1868 1900 1868 1868 1727 1900 1900 1881 1845 1845

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 520 1511 706 471 2266 0 491 802 682 676 1469 76

Arriving On Green 0.44 0.44 0.44 0.44 0.44 0.00 0.42 0.42 0.42 0.42 0.42 0.42

Sat Flow, veh/h 1080.3 3400.1 1587.9 1042.0 5266.6 0.0 1081.1 1900.0 1615.0 1418.5 3480.3 178.8

Grp Volume(v), veh/h 33.3 242.2 176.7 582.2 322.2 0.0 10.0 6.7 18.9 142.2 124.9 124.0

Grp Sat Flow(s),veh/h/ln 1080.3 1700.0 1587.9 1042.0 1699.5 0.0 1081.1 1900.0 1615.0 1418.5 1845.3 1813.8

Q Serve(g_s), s 1.7 3.8 6.3 33.7 3.4 0.0 0.5 0.2 0.6 5.8 3.8 3.8

Cycle Q Clear(g_c), s 5.1 3.8 6.3 40.0 3.4 0.0 4.3 0.2 0.6 6.0 3.8 3.8

Proportion In Lane 1.000 1.000 1.000 0.000 1.000 1.000 1.000 0.099

Lane Grp Cap(c), veh/h 519.6 1511.1 705.8 470.6 2266.0 0.0 490.6 802.2 681.9 676.0 779.1 765.8

V/C Ratio(X) 0.064 0.160 0.250 1.237 0.142 0.000 0.020 0.008 0.028 0.210 0.160 0.162

Avail Cap(c_a), veh/h 519.6 1511.1 705.8 470.6 2266.0 0.0 490.6 802.2 681.9 676.0 779.1 765.8

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) 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 16.3 15.0 15.6 31.0 14.8 0.0 17.5 15.1 15.2 16.8 16.1 16.1

Incr Delay (d2), s/veh 0.2 0.2 0.8 123.9 0.1 0.0 0.1 0.0 0.1 0.7 0.4 0.5

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

Lane Group Delay (d), s/veh 16.6 15.2 16.5 154.9 15.0 0.0 17.5 15.1 15.3 17.5 16.6 16.6

Lane Group LOS B B B F B B B B B B B

Approach Volume, veh/h 452 904 36 391

Approach Delay, s/veh 15.8 105.0 15.9 16.9

Approach LOS B F B B

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 46.00 46.00 44.00 44.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 40.00 40.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 8.26 42.00 6.34 8.00

Green Extension Time (p_c) 5.86 0.00 1.02 1.02

Intersection Summary

HCM 2010 Control Delay 61.3

HCM 2010 Level of Service E



7: 7th Street & Packer Avenue

2016 No Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 82 130 110 444 793 77 43 48 25 48 687 624

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.5 177.6 166.7 180.2 190.0 184.5 172.7 147.3 190.0 183.8 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 315 1462 683 514 2135 128 264 914 404 112 1328 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 693 3248 1517 1040 4745 285 771 2215 979 148 3221 1599

Grp Volume(v), veh/h 91 144 109 493 608 326 48 38 40 433 383 0

Grp Sat Flow(s),veh/h/ln 693 1624 1517 1040 1639 1751 771 1641 1554 1779 1589 1599

Q Serve(g_s), s 8.2 2.0 3.4 32.6 10.0 10.1 4.1 1.1 1.2 4.5 14.9 0.0

Cycle Q Clear(g_c), s 18.2 2.0 3.4 36.0 10.0 10.1 19.0 1.1 1.2 14.7 14.9 0.0

Prop In Lane 1.00 1.00 1.00 0.16 1.00 0.63 0.12 1.00

Lane Grp Cap(c), veh/h 315 1462 683 514 1475 788 264 677 641 784 656 660

V/C Ratio(X) 0.29 0.10 0.16 0.96 0.41 0.41 0.18 0.06 0.06 0.55 0.58 0.00

Avail Cap(c_a), veh/h 315 1462 683 514 1475 788 264 677 641 784 656 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 21.0 12.7 13.0 26.0 14.9 14.9 25.6 14.1 14.2 18.1 18.2 0.0

Incr Delay (d2), s/veh 2.3 0.1 0.5 30.9 0.9 1.6 1.5 0.2 0.2 2.8 3.8 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 Back of Q (50%), veh/ln 1.6 0.8 1.3 14.3 4.0 4.4 0.9 0.5 0.5 6.9 6.1 0.0

Lane Grp Delay (d), s/veh 23.3 12.8 13.5 56.9 15.7 16.5 27.1 14.3 14.4 20.9 22.0 0.0

Lane Grp LOS C B B E B B C B B C C

Approach Vol, veh/h 344 1427 126 816

Approach Delay, s/veh 15.8 30.1 19.2 21.4

Approach LOS B C B C

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 20.2 38.0 21.0 16.9

Green Ext Time (p_c), s 5.2 0.0 2.2 2.3

Intersection Summary

HCM 2010 Ctrl Delay 25.2

HCM 2010 LOS C

Notes



8: Darien Street & Packer Avenue

2016 No Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 43 135 205 664 541 70 108 30 108 176 314 183

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 0.90 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 186.7 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 466 1774 829 460 1234 507 299 669 522 508 669 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 3397 1587 1070 3471 1425 1048 1881 1468 1243 1881 1600

Grp Volume(v), veh/h 48 150 222 738 601 0 120 33 108 196 349 0

Grp Sat Flow(s),veh/h/ln 1792 1699 1587 1070 1736 1425 1048 1881 1468 1243 1881 1600

Q Serve(g_s), s 1.3 2.0 7.0 32.0 12.1 0.0 9.2 1.0 4.6 11.1 13.2 0.0

Cycle Q Clear(g_c), s 1.3 2.0 7.0 32.0 12.1 0.0 22.4 1.0 4.6 12.1 13.2 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 466 1774 829 460 1234 507 299 669 522 508 669 569

V/C Ratio(X) 0.10 0.08 0.27 1.60 0.49 0.00 0.40 0.05 0.21 0.39 0.52 0.00

Avail Cap(c_a), veh/h 466 1774 829 460 1234 507 299 669 522 508 669 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.5 10.7 11.9 31.8 22.6 0.0 31.8 19.0 20.2 23.0 22.9 0.0

Incr Delay (d2), s/veh 0.4 0.1 0.8 281.2 1.4 0.0 4.0 0.1 0.9 2.2 2.9 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 Back of Q (50%), veh/ln 0.6 0.8 2.7 46.5 5.3 0.0 2.8 0.5 1.8 3.7 6.5 0.0

Lane Grp Delay (d), s/veh 14.0 10.8 12.7 313.0 24.0 0.0 35.8 19.2 21.1 25.2 25.8 0.0

Lane Grp LOS B B B F C D B C C C

Approach Vol, veh/h 420 1339 261 545

Approach Delay, s/veh 12.2 183.3 27.6 25.6

Approach LOS B F C C

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 3.3 9.0 34.0 24.4 15.2

Green Ext Time (p_c), s 0.0 6.3 0.0 1.5 2.1

Intersection Summary

HCM 2010 Ctrl Delay 105.9

HCM 2010 LOS F

Notes



15: Front Street & Packer Avenue/I-95

2016 & 2021 No Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 4

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

Lane Configurations

Volume (vph) 473 1 17 4 1 1 40 169 3 8 831 854

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1352 1352 1542 1542 1542 1638 1522 1522 1696 1488 1488

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 1078 62 433 283 68 57 195 1259 22 515 1257 0

Arriving On Green 0.42 0.42 0.42 0.42 0.42 0.42 0.56 0.56 0.56 0.56 0.56 0.00

Sat Flow, veh/h 2188.5 146.4 1024.6 538.7 131.6 134.7 602.8 2982.8 52.8 1110.3 2977.0 0.0

Grp Volume(v), veh/h 525.6 0.0 8.9 6.7 0.0 0.0 44.4 95.7 95.5 8.9 923.3 0.0

Grp Sat Flow(s),veh/h/ln 1094.3 0.0 1171.0 808.1 0.0 0.0 602.8 1522.5 1513.2 1110.3 1488.5 0.0

Q Serve(g_s), s 16.5 0.0 0.4 0.0 0.0 0.0 5.5 2.7 2.7 0.3 20.8 0.0

Cycle Q Clear(g_c), s 16.7 0.0 0.4 0.2 0.0 0.0 26.3 2.7 2.7 3.1 20.8 0.0

Proportion In Lane 1.000 0.875 0.667 0.167 1.000 0.035 1.000 0.000

Lane Grp Cap(c), veh/h 1078.4 0.0 494.4 407.9 0.0 0.0 195.0 642.8 638.9 515.3 1257.0 0.0

V/C Ratio(X) 0.487 0.000 0.018 0.016 0.000 0.000 0.228 0.149 0.149 0.017 0.735 0.000

Avail Cap(c_a), veh/h 1078.4 0.0 494.4 407.9 0.0 0.0 195.0 642.8 638.9 515.3 1257.0 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 19.9 0.0 15.1 15.1 0.0 0.0 25.8 12.0 12.0 12.7 16.0 0.0

Incr Delay (d2), s/veh 1.6 0.0 0.1 0.1 0.0 0.0 2.7 0.5 0.5 0.1 3.8 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

Lane Group Delay (d), s/veh 21.5 0.0 15.2 15.2 0.0 0.0 28.5 12.5 12.5 12.8 19.8 0.0

Lane Group LOS C B B C B B B B

Approach Volume, veh/h 534 7 236 932

Approach Delay, s/veh 21.4 15.2 15.5 19.7

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 45.00 45.00 45.00 45.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 38.00 38.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 18.74 2.23 28.32 22.83

Green Extension Time (p_c) 2.44 2.70 3.13 3.78

Intersection Summary

HCM 2010 Control Delay 19.7

HCM 2010 Level of Service B



23: Front Street & Walt Whitman Bridge/I-95 SB

2016 & 2021 No Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 5

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

Lane Configurations

Volume (vph) 186 546 680 0 1 0 0 412 54 116 1243 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 588 672 571 0 739 0 0 910 0 413 1474 0

Arriving On Green 0.39 0.39 0.00 0.00 0.39 0.00 0.00 0.37 0.00 0.18 0.64 0.00

Sat Flow, veh/h 1308.0 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 206.7 606.7 0.0 1.1 0.0 457.8 0.0 128.9 1381.1 0.0

Grp Sat Flow(s),veh/h/ln 1308.0 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 10.3 29.8 0.0 0.0 0.0 9.7 0.0 0.0 36.3 0.0

Cycle Q Clear(g_c), s 10.4 29.8 0.0 0.0 0.0 9.7 0.0 0.0 36.3 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 588.2 671.7 571.0 738.9 0.0 910.0 0.0 413.5 1474.2 0.0

V/C Ratio(X) 0.351 0.903 0.000 0.002 0.000 0.503 0.000 0.312 0.937 0.000

Avail Cap(c_a), veh/h 588.2 671.7 571.0 738.9 0.0 910.0 0.0 413.5 1474.2 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 20.0 25.9 0.0 16.8 0.0 23.6 0.0 25.7 15.2 0.0

Incr Delay (d2), s/veh 1.6 17.8 0.0 0.0 0.0 2.0 0.0 2.0 12.6 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

Lane Group Delay (d), s/veh 21.6 43.7 0.0 16.8 0.0 25.5 0.0 27.7 27.7 0.0

Lane Group LOS C D B C C C

Approach Volume, veh/h 813 1 458 1510

Approach Delay, s/veh 38.1 16.8 25.5 27.7

Approach LOS D B C C

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 31.00 18.00 49.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 25.00 12.00 43.00

Max Q Clear Time (g_c+I1), s 31.78 2.03 11.74 2.00 38.29

Green Extension Time (p_c) 0.92 2.38 5.91 0.19 2.93

Intersection Summary

HCM 2010 Control Delay 30.4

HCM 2010 Level of Service C



27: Front Street & I-95 Ramps

2016 & 2021 No Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 6

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

Lane Configurations

Volume (vph) 484 9 771 20 10 9 125 405 0 0 567 312

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 1976 1976 1976 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 791 0 408 209 105 76 471 1929 0 0 1263 0

Arriving On Green 0.28 0.28 0.00 0.28 0.28 0.28 0.18 0.78 0.00 0.00 0.52 0.00

Sat Flow, veh/h 2456.9 0.0 1468.2 608.5 289.2 273.8 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 537.8 0.0 0.0 43.3 0.0 0.0 138.9 450.0 0.0 630.0 0.0

Grp Sat Flow(s),veh/h/ln 1228.4 0.0 1468.2 1186.6 0.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 18.7 0.0 0.0 0.0 0.0 0.0 0.0 3.3 0.0 11.4 0.0

Cycle Q Clear(g_c), s 20.6 0.0 0.0 1.9 0.0 0.0 0.0 3.3 0.0 11.4 0.0

Proportion In Lane 1.000 1.000 0.513 0.231 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 790.6 0.0 407.8 390.1 0.0 0.0 471.0 1929.1 0.0 1263.1 0.0

V/C Ratio(X) 0.680 0.000 0.000 0.111 0.000 0.000 0.295 0.233 0.000 0.499 0.000

Avail Cap(c_a), veh/h 790.6 0.0 407.8 390.1 0.0 0.0 471.0 1929.1 0.0 1263.1 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 1.000 0.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 31.8 0.0 0.0 24.0 0.0 0.0 20.3 4.4 0.0 16.0 0.0

Incr Delay (d2), s/veh 4.7 0.0 0.0 0.6 0.0 0.0 1.6 0.3 0.0 1.4 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

Lane Group Delay (d), s/veh 36.5 0.0 0.0 24.6 0.0 0.0 21.8 4.6 0.0 17.4 0.0

Lane Group LOS D C C A B

Approach Volume, veh/h 538 43 589 630

Approach Delay, s/veh 36.5 24.6 8.7 17.4

Approach LOS D C A B

Timer

Assigned Phase 4 8 5 2 6

Phase Duration (G+Y+Rc), s 31.00 31.00 18.00 59.00 41.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 25.00 25.00 12.00 53.00 35.00

Max Q Clear Time (g_c+I1), s 22.65 3.90 2.00 5.28 13.36

Green Extension Time (p_c) 0.61 2.20 0.21 3.73 3.53

Intersection Summary

HCM 2010 Control Delay 20.5

HCM 2010 Level of Service C



 

 

 

 

 

2016 AND 2021 BUILD WEEKDAY PRE-

PHILLIES EVENT PEAK HOUR CONDITIONS 

  



6: 10th Street & Packer Avenue

2016 & 2021 Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 30 220 166 524 390 46 9 6 17 129 213 45

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1868 1868 1900 1867 1867 1727 1900 1900 1881 1845 1845

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 781 2448 1143 815 3669 0 178 304 258 295 557 29

Arriving On Green 0.96 0.96 0.96 0.96 0.96 0.00 0.16 0.16 0.16 0.16 0.16 0.16

Sat Flow, veh/h 990.7 3399.9 1587.8 1040.2 5263.8 0.0 1081.1 1900.0 1615.0 1418.5 3480.3 178.8

Grp Volume(v), veh/h 33.3 244.4 176.7 582.2 433.3 0.0 10.0 6.7 18.9 143.3 124.9 124.0

Grp Sat Flow(s),veh/h/ln 990.7 1699.9 1587.8 1040.2 1698.6 0.0 1081.1 1900.0 1615.0 1418.5 1845.3 1813.8

Q Serve(g_s), s 0.2 0.3 0.6 10.9 0.4 0.0 0.8 0.3 1.0 9.5 6.1 6.2

Cycle Q Clear(g_c), s 0.6 0.3 0.6 11.5 0.4 0.0 7.0 0.3 1.0 9.8 6.1 6.2

Proportion In Lane 1.000 1.000 1.000 0.000 1.000 1.000 1.000 0.099

Lane Grp Cap(c), veh/h 781.3 2447.9 1143.2 815.2 3669.0 0.0 178.4 304.0 258.4 294.8 295.3 290.2

V/C Ratio(X) 0.043 0.100 0.155 0.714 0.118 0.000 0.056 0.022 0.073 0.486 0.423 0.427

Avail Cap(c_a), veh/h 781.3 2447.9 1143.2 815.2 3669.0 0.0 178.4 304.0 258.4 294.8 295.3 290.2

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 0.6 0.6 0.6 0.9 0.6 0.0 41.0 35.4 35.7 39.5 37.8 37.9

Incr Delay (d2), s/veh 0.1 0.1 0.3 5.3 0.1 0.0 0.6 0.1 0.5 5.6 4.4 4.5

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

Lane Group Delay (d), s/veh 0.7 0.7 0.9 6.2 0.7 0.0 41.6 35.5 36.2 45.2 42.2 42.4

Lane Group LOS A A A A A D D D D D D

Approach Volume, veh/h 454 1016 36 392

Approach Delay, s/veh 0.8 3.8 37.6 43.4

Approach LOS A A D D

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 78.00 78.00 22.00 22.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 72.00 72.00 16.00 16.00

Max Q Clear Time (g_c+I1), s 2.57 13.45 9.00 11.77

Green Extension Time (p_c) 6.69 6.68 0.66 0.48

Intersection Summary

HCM 2010 Control Delay 11.9

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2016 & 2021 Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 84 228 183 508 800 77 43 48 25 48 706 626

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.5 177.6 166.7 180.1 190.0 184.5 172.7 147.3 190.0 183.8 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 312 1462 683 423 2137 127 257 914 404 110 1330 660

Arrive On Green 0.45 0.45 0.45 0.45 0.45 0.45 0.41 0.41 0.41 0.41 0.41 0.00

Sat Flow, veh/h 689 3249 1517 897 4748 282 759 2215 979 144 3225 1599

Grp Volume(v), veh/h 93 253 190 564 613 329 48 38 40 444 393 0

Grp Sat Flow(s),veh/h/ln 689 1624 1517 897 1639 1752 759 1641 1554 1780 1589 1599

Q Serve(g_s), s 8.5 3.7 6.3 29.7 10.1 10.2 4.2 1.1 1.2 5.0 15.4 0.0

Cycle Q Clear(g_c), s 18.6 3.7 6.3 36.0 10.1 10.2 19.7 1.1 1.2 15.3 15.4 0.0

Prop In Lane 1.00 1.00 1.00 0.16 1.00 0.63 0.12 1.00

Lane Grp Cap(c), veh/h 312 1462 683 423 1475 788 257 677 641 785 656 660

V/C Ratio(X) 0.30 0.17 0.28 1.33 0.42 0.42 0.19 0.06 0.06 0.57 0.60 0.00

Avail Cap(c_a), veh/h 312 1462 683 423 1475 788 257 677 641 785 656 660

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 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 21.2 13.1 13.8 28.3 14.9 14.9 26.0 14.1 14.2 18.2 18.3 0.0

Incr Delay (d2), s/veh 2.4 0.3 1.0 165.4 0.9 1.6 1.6 0.2 0.2 2.9 4.0 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 Back of Q (50%), veh/ln 1.6 1.5 2.4 27.9 4.0 4.5 0.9 0.5 0.5 7.1 6.4 0.0

Lane Grp Delay (d), s/veh 23.6 13.4 14.8 193.7 15.7 16.5 27.6 14.3 14.4 21.2 22.4 0.0

Lane Grp LOS C B B F B B C B B C C

Approach Vol, veh/h 536 1506 126 837

Approach Delay, s/veh 15.7 82.6 19.4 21.7

Approach LOS B F B C

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 41.0 41.0 39.0 39.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 36.0 36.0 33.0 33.0

Max Q Clear Time (g_c+I1), s 20.6 38.0 21.7 17.4

Green Ext Time (p_c), s 6.1 0.0 2.2 2.4

Intersection Summary

HCM 2010 Ctrl Delay 51.0

HCM 2010 LOS D

Notes



8: Darien Street & Packer Avenue

2016 & 2021 Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 43 136 207 673 541 70 210 57 214 241 318 183

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 0.90 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 186.7 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 466 1774 829 460 1234 507 296 669 522 449 669 569

Arrive On Green 0.11 0.52 0.52 0.36 0.36 0.00 0.36 0.36 0.36 0.36 0.36 0.00

Sat Flow, veh/h 1792 3397 1587 1068 3471 1425 1045 1881 1468 1108 1881 1600

Grp Volume(v), veh/h 48 151 224 748 601 0 233 63 226 268 353 0

Grp Sat Flow(s),veh/h/ln 1792 1699 1587 1068 1736 1425 1045 1881 1468 1108 1881 1600

Q Serve(g_s), s 1.3 2.0 7.1 32.0 12.1 0.0 18.6 2.0 10.6 19.1 13.4 0.0

Cycle Q Clear(g_c), s 1.3 2.0 7.1 32.0 12.1 0.0 32.0 2.0 10.6 21.1 13.4 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 466 1774 829 460 1234 507 296 669 522 449 669 569

V/C Ratio(X) 0.10 0.09 0.27 1.63 0.49 0.00 0.79 0.09 0.43 0.60 0.53 0.00

Avail Cap(c_a), veh/h 466 1774 829 460 1234 507 296 669 522 449 669 569

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 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 13.5 10.8 12.0 31.8 22.6 0.0 36.4 19.3 22.1 26.4 23.0 0.0

Incr Delay (d2), s/veh 0.4 0.1 0.8 292.2 1.4 0.0 18.8 0.3 2.6 5.7 3.0 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 Back of Q (50%), veh/ln 0.6 0.8 2.7 47.8 5.3 0.0 6.9 1.0 4.1 6.0 6.6 0.0

Lane Grp Delay (d), s/veh 14.0 10.8 12.8 324.0 24.0 0.0 55.2 19.6 24.7 32.1 26.0 0.0

Lane Grp LOS B B B F C E B C C C

Approach Vol, veh/h 423 1349 522 621

Approach Delay, s/veh 12.2 190.3 37.7 28.6

Approach LOS B F D C

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 15.0 53.0 38.0 37.0 37.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 9.5 47.0 32.0 32.0 32.0

Max Q Clear Time (g_c+I1), s 3.3 9.1 34.0 34.0 23.1

Green Ext Time (p_c), s 0.0 6.4 0.0 0.0 2.5

Intersection Summary

HCM 2010 Ctrl Delay 102.7

HCM 2010 LOS F

Notes



15: Front Street & Packer Avenue/I-95

2016 & 2021 Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 5

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

Lane Configurations

Volume (vph) 571 1 17 4 1 1 40 169 3 8 831 916

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 Rate 1496 1352 1352 1542 1542 1542 1638 1522 1522 1696 1484 1484

Lanes 2 1 0 0 1 0 1 2 0 1 2 0

Capacity, veh/h 1078 62 433 283 68 57 194 1259 22 515 1253 0

Arriving On Green 0.42 0.42 0.42 0.42 0.42 0.42 0.56 0.56 0.56 0.56 0.56 0.00

Sat Flow, veh/h 2188.5 146.4 1024.6 538.7 131.6 134.7 602.8 2982.8 52.8 1110.3 2968.4 0.0

Grp Volume(v), veh/h 634.4 0.0 8.9 6.7 0.0 0.0 44.4 95.7 95.5 8.9 923.3 0.0

Grp Sat Flow(s),veh/h/ln 1094.3 0.0 1171.0 808.1 0.0 0.0 602.8 1522.5 1513.2 1110.3 1484.2 0.0

Q Serve(g_s), s 21.3 0.0 0.4 0.0 0.0 0.0 5.5 2.7 2.7 0.3 20.9 0.0

Cycle Q Clear(g_c), s 21.6 0.0 0.4 0.2 0.0 0.0 26.4 2.7 2.7 3.1 20.9 0.0

Proportion In Lane 1.000 0.875 0.667 0.167 1.000 0.035 1.000 0.000

Lane Grp Cap(c), veh/h 1078.4 0.0 494.4 407.9 0.0 0.0 194.3 642.8 638.9 515.3 1253.3 0.0

V/C Ratio(X) 0.588 0.000 0.018 0.016 0.000 0.000 0.229 0.149 0.149 0.017 0.737 0.000

Avail Cap(c_a), veh/h 1078.4 0.0 494.4 407.9 0.0 0.0 194.3 642.8 638.9 515.3 1253.3 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 0.000 1.000 1.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 21.3 0.0 15.1 15.1 0.0 0.0 25.9 12.0 12.0 12.7 16.0 0.0

Incr Delay (d2), s/veh 2.4 0.0 0.1 0.1 0.0 0.0 2.7 0.5 0.5 0.1 3.9 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

Lane Group Delay (d), s/veh 23.7 0.0 15.2 15.2 0.0 0.0 28.6 12.5 12.5 12.8 19.9 0.0

Lane Group LOS C B B C B B B B

Approach Volume, veh/h 643 7 236 932

Approach Delay, s/veh 23.6 15.2 15.5 19.8

Approach LOS C B B B

Timer

Assigned Phase 4 8 2 6

Phase Duration (G+Y+Rc), s 45.00 45.00 45.00 45.00

Change Period (Y+Rc), s 7.00 7.00 7.00 7.00

Max Green Setting (Gmax), s 38.00 38.00 38.00 38.00

Max Q Clear Time (g_c+I1), s 23.56 2.23 28.44 22.93

Green Extension Time (p_c) 2.75 3.35 3.11 3.78

Intersection Summary

HCM 2010 Control Delay 20.6

HCM 2010 Level of Service C



22: Front Street & Walt Whitman Br

2016 & 2021 Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 TWSC Synchro 8 Report

Pennoni Associates, Inc Page 8

Intersection

Intersection Delay (sec/veh): 1.3

 

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

Volume (vph) 0 0 0 0 0 0 127 513 0 0 1755 230

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

Right Turn Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 180 0 0 0

Median Width 0 0 10 10

Grade (%) 0% 0% 0% 0%

Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Heavy Vehicles(%) 0 0 0 0 0 0 16 16 0 0 17 17

Movement Flow Rate 0 0 0 0 0 0 141 570 0 0 1950 256

Number of Lanes 0 0 0 0 1 0 1 2 0 0 2 0

 

Major/Minor Minor 1 Major 1 Major 2

Conflicting Flow Rate - All ~ 3058 - 2206 0 - 570 0 0

             Stage 1 - 852 - - - - - - -

             Stage 2 - 2206 - - - - - - -

Follow-up Headway 0 4 0 2.36 - 0 2.2 - -

Pot Capacity-1 Maneuver 0 6 0 308 - 0 1278 - -

             Stage 1 0 496 0 - - 0 - - -

             Stage 2 0 174 0 - - 0 - - -

Time blocked-Platoon(%) 0 50 0 68 - 0 17 - -

Mov Capacity-1 Maneuver 0 3 - 308 - - 1278 - -

Mov Capacity-2 Maneuver 0 3 - - - - - - -

             Stage 1 0 269 - - - - - - -

             Stage 2 0 174 - - - - - - -

 

Approach WB NB SB

HCM Control Delay (s) 0 5.2 0

HCM LOS A A A

 

Lane NBL NBT WBLn1 SBL SBT SBR

Capacity (vph) 0

HCM Control Delay (s) 26.2 - 0 0 - -

HCM Lane VC Ratio 0.458 - - - - -

HCM Lane LOS D - A A - -

HCM 95th Percentile Queue (veh) 2.286 - - 0 - -



23: Front Street & Walt Whitman Bridge/I-95 SB

2016 & 2021 Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 9

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

Lane Configurations

Volume (vph) 186 546 680 0 1 0 0 498 66 116 1305 0

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow Rate 1727 1727 1727 0 1900 0 0 1638 1638 1624 1624 0

Lanes 1 1 1 0 1 0 0 2 0 1 2 0

Capacity, veh/h 588 672 571 0 739 0 0 910 0 381 1474 0

Arriving On Green 0.39 0.39 0.00 0.00 0.39 0.00 0.00 0.37 0.00 0.18 0.64 0.00

Sat Flow, veh/h 1308.0 1727.3 1468.2 1900.0 0.0 3275.9 0.0 1546.6 3166.7 0.0

Grp Volume(v), veh/h 206.7 606.7 0.0 1.1 0.0 553.3 0.0 128.9 1450.0 0.0

Grp Sat Flow(s),veh/h/ln 1308.0 1727.3 1468.2 1900.0 0.0 1637.9 0.0 1546.6 1542.7 0.0

Q Serve(g_s), s 10.3 29.8 0.0 0.0 0.0 12.4 0.0 0.0 41.1 0.0

Cycle Q Clear(g_c), s 10.4 29.8 0.0 0.0 0.0 12.4 0.0 0.0 41.1 0.0

Proportion In Lane 1.000 1.000 0.000 0.000 1.000 0.000

Lane Grp Cap(c), veh/h 588.2 671.7 571.0 738.9 0.0 910.0 0.0 380.9 1474.2 0.0

V/C Ratio(X) 0.351 0.903 0.000 0.002 0.000 0.608 0.000 0.338 0.984 0.000

Avail Cap(c_a), veh/h 588.2 671.7 571.0 738.9 0.0 910.0 0.0 380.9 1474.2 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33 1.33 1.33

Upstream Filter(I) 1.000 1.000 0.000 1.000 0.000 1.000 0.000 1.000 1.000 0.000

Uniform Delay (d), s/veh 20.0 25.9 0.0 16.8 0.0 24.4 0.0 28.2 16.1 0.0

Incr Delay (d2), s/veh 1.6 17.8 0.0 0.0 0.0 3.0 0.0 2.4 19.8 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

Lane Group Delay (d), s/veh 21.6 43.7 0.0 16.8 0.0 27.4 0.0 30.6 35.9 0.0

Lane Group LOS C D B C C D

Approach Volume, veh/h 813 1 553 1579

Approach Delay, s/veh 38.1 16.8 27.4 35.5

Approach LOS D B C D

Timer

Assigned Phase 4 8 2 1 6

Phase Duration (G+Y+Rc), s 41.00 41.00 31.00 18.00 49.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 35.00 35.00 25.00 12.00 43.00

Max Q Clear Time (g_c+I1), s 31.78 2.03 14.36 2.00 43.12

Green Extension Time (p_c) 0.92 2.38 5.69 0.19 0.00

Intersection Summary

HCM 2010 Control Delay 34.7

HCM 2010 Level of Service C



27: Front Street & I-95 Ramps

2016 & 2021 Build Traffic Conditions - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 10

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

Lane Configurations

Volume (vph) 484 0 832 20 10 9 210 407 0 0 568 312

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Queue, 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 0.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00

Adj Sat Flow Rate 1727 0 1727 1976 1976 1976 1638 1638 0 0 1624 1624

Lanes 2 0 1 0 1 0 1 2 0 0 2 0

Capacity, veh/h 0 0 0 61 31 9 471 1929 0 0 1263 0

Arriving On Green 0.00 0.00 0.00 0.28 0.28 0.28 0.18 0.78 0.00 0.00 0.52 0.00

Sat Flow, veh/h 0 74.0 290.2 33.3 1559.9 3275.9 0.0 3247.9 0.0

Grp Volume(v), veh/h 0.0 43.3 0.0 0.0 233.3 452.2 0.0 631.1 0.0

Grp Sat Flow(s),veh/h/ln 144.3 0.0 0.0 1559.9 1637.9 0.0 1623.9 0.0

Q Serve(g_s), s 0.0 0.0 0.0 0.0 3.3 0.0 11.4 0.0

Cycle Q Clear(g_c), s 25.0 0.0 0.0 0.0 3.3 0.0 11.4 0.0

Proportion In Lane 0.513 0.231 1.000 0.000 0.000

Lane Grp Cap(c), veh/h 100.6 0.0 0.0 470.6 1929.1 0.0 1263.1 0.0

V/C Ratio(X) 0.431 0.000 0.000 0.496 0.234 0.000 0.500 0.000

Avail Cap(c_a), veh/h 100.6 0.0 0.0 470.6 1929.1 0.0 1263.1 0.0

HCM Platoon Ratio 1.00 1.00 1.00 1.33 1.33 1.30 1.33 1.33

Upstream Filter(I) 1.000 0.000 0.000 1.000 1.000 0.000 1.000 0.000

Uniform Delay (d), s/veh 24.0 0.0 0.0 23.6 4.4 0.0 16.0 0.0

Incr Delay (d2), s/veh 12.9 0.0 0.0 3.7 0.3 0.0 1.4 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Lane Group Delay (d), s/veh 36.9 0.0 0.0 27.3 4.7 0.0 17.4 0.0

Lane Group LOS D C A B

Approach Volume, veh/h 43 686 631

Approach Delay, s/veh 36.9 12.4 17.4

Approach LOS D B B

Timer

Assigned Phase 8 5 2 6

Phase Duration (G+Y+Rc), s 31.00 18.00 59.00 41.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 25.00 12.00 53.00 35.00

Max Q Clear Time (g_c+I1), s 27.00 2.00 5.30 13.39

Green Extension Time (p_c) 0.00 0.42 3.74 3.54

Intersection Summary

HCM 2010 Control Delay 15.5

HCM 2010 Level of Service B



32: 7th Street & Port Cochere Enter

2016 & 2021 Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.1
 

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 0 0 10 116 1381 16
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 150 0
Median Width 0 0 0
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 11 129 1534 18
Number of Lanes 0 1 0 3 2 0
 

Major/Minor Major 1 Major 2

Conflicting Flow All 1617 776 1552 0 - 0
             Stage 1 1543 - - - - -
             Stage 2 74 - - - - -
Follow-up Headway 3.67 3.32 2.22 - - -
Pot Capacity-1 Maneuver 119 340 423 - - -
             Stage 1 159 - - - - -
             Stage 2 899 - - - - -
Time blocked-Platoon, % 0 0 0 - - -
Mov Capacity-1 Maneuver 116 340 423 - - -
Mov Capacity-2 Maneuver 116 - - - - -
             Stage 1 159 - - - - -
             Stage 2 874 - - - - -
 

Approach EB NB SB

HCM Control Delay, s 0 1.2 0
HCM LOS A - -
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR

Cap, veh/h 423 - 0 - -
HCM Control Delay, s 13.74 0.1 0 - -
HCM Lane V/C Ratio 0.03 - - - -
HCM Lane LOS B A A - -
HCM 95th-tile Q, veh 0.1 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



19: 7th Street & Garage Enter

2016 & 2021 Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.3
 

Movement EBL EBR NBL NBT SBT SBR

Vol, veh/h 0 0 31 126 1241 140
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 100 0
Median Width 0 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 0 34 140 1379 156
Number of Lanes 0 1 1 2 2 0
 

Major/Minor Major 1 Major 2

Conflicting Flow All 1596 767 1534 0 - 0
             Stage 1 1457 - - - - -
             Stage 2 139 - - - - -
Follow-up Headway 3.52 3.32 2.22 - - -
Pot Capacity-1 Maneuver 97 345 430 - - -
             Stage 1 181 - - - - -
             Stage 2 873 - - - - -
Time blocked-Platoon, % 0 0 0 - - -
Mov Capacity-1 Maneuver 89 345 430 - - -
Mov Capacity-2 Maneuver 156 - - - - -
             Stage 1 181 - - - - -
             Stage 2 804 - - - - -
 

Approach EB NB SB

HCM Control Delay, s 0 2.8 0
HCM LOS A - -
 

Minor Lane / Major Mvmt NBL NBT EBLn1 SBT SBR

Cap, veh/h 430 - 0 - -
HCM Control Delay, s 14.1 - 0 - -
HCM Lane V/C Ratio 0.08 - - - -
HCM Lane LOS B - A - -
HCM 95th-tile Q, veh 0.3 - - - -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



13: Darien Street & Port Cochere Exit

2016 & 2021 Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.3
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 14 20 460 0 0 1198
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 0
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 22 511 0 0 1331
Number of Lanes 1 0 2 0 0 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 1177 256 0 0 511 0
             Stage 1 511 - - - - -
             Stage 2 666 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 184 743 - - 1050 -
             Stage 1 567 - - - - -
             Stage 2 472 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 184 743 - - 1050 -
Mov Capacity-2 Maneuver 318 - - - - -
             Stage 1 567 - - - - -
             Stage 2 472 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 13.2 0 0
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 479 1050 -
HCM Control Delay, s - - 13.2 0 -
HCM Lane V/C Ratio - - 0.08 - -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 0.3 0.0 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



1: Darien Street & Employee Driveway

2016 & 2021 Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 0.4
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 18 21 439 13 15 1197
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 100
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 20 23 488 14 17 1330
Number of Lanes 1 0 2 0 1 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 1193 251 0 0 502 0
             Stage 1 495 - - - - -
             Stage 2 698 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 180 749 - - 1059 -
             Stage 1 578 - - - - -
             Stage 2 455 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 177 749 - - 1059 -
Mov Capacity-2 Maneuver 309 - - - - -
             Stage 1 578 - - - - -
             Stage 2 448 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 13.8 0 0.1
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 452 1059 -
HCM Control Delay, s - - 13.8 8.454 -
HCM Lane V/C Ratio - - 0.10 0.02 -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 0.3 0.0 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined



17: Darien Street & Garage Exit

2016 & 2021 Build Traffic Conditions - PM Event Peak 2/2/2013

HCM 2010 TWSC Synchro 8 Report
Pennoni Associates, Inc Page 1

Intersection

Intersection Delay, s/veh 1.8
 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 42 193 259 0 0 1215
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized None None None None None None
Storage Length 0 0 0 100
Median Width 12 12 12
Grade, % 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 47 214 288 0 0 1350
Number of Lanes 1 0 2 0 0 2
 

Major/Minor Major 1 Major 2

Conflicting Flow All 963 144 0 0 288 0
             Stage 1 288 - - - - -
             Stage 2 675 - - - - -
Follow-up Headway 3.52 3.32 - - 2.22 -
Pot Capacity-1 Maneuver 253 877 - - 1271 -
             Stage 1 735 - - - - -
             Stage 2 467 - - - - -
Time blocked-Platoon, % 0 0 - - 0 -
Mov Capacity-1 Maneuver 253 877 - - 1271 -
Mov Capacity-2 Maneuver 366 - - - - -
             Stage 1 735 - - - - -
             Stage 2 467 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 13.1 0 0
HCM LOS B - -
 

Minor Lane / Major Mvmt NBT NBR WBLn1 SBL SBT

Cap, veh/h - - 702 1271 -
HCM Control Delay, s - - 13.1 0 -
HCM Lane V/C Ratio - - 0.37 - -
HCM Lane LOS - - B A -
HCM 95th-tile Q, veh - - 1.7 0.0 -

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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6: 10th Street & Packer Avenue

2016 Build With Improvements - PM Event Peak 11/7/2012

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (vph) 30 220 166 524 390 46 9 6 17 129 213 45

Number 5 2 12 1 6 16 3 8 18 7 4 14

Initial Queue, 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 Rate 1827 1868 1868 1900 1867 1867 1727 1900 1900 1881 1845 1845

Lanes 1 3 0 1 3 0 1 1 1 1 2 0

Capacity, veh/h 781 2448 1143 815 3669 0 178 304 258 295 557 29

Arriving On Green 0.96 0.96 0.96 0.96 0.96 0.00 0.16 0.16 0.16 0.16 0.16 0.16

Sat Flow, veh/h 990.7 3399.9 1587.8 1040.2 5263.8 0.0 1081.1 1900.0 1615.0 1418.5 3480.3 178.8

Grp Volume(v), veh/h 33.3 244.4 176.7 582.2 433.3 0.0 10.0 6.7 18.9 143.3 124.9 124.0

Grp Sat Flow(s),veh/h/ln 990.7 1699.9 1587.8 1040.2 1698.6 0.0 1081.1 1900.0 1615.0 1418.5 1845.3 1813.8

Q Serve(g_s), s 0.2 0.3 0.6 10.9 0.4 0.0 0.8 0.3 1.0 9.5 6.1 6.2

Cycle Q Clear(g_c), s 0.6 0.3 0.6 11.5 0.4 0.0 7.0 0.3 1.0 9.8 6.1 6.2

Proportion In Lane 1.000 1.000 1.000 0.000 1.000 1.000 1.000 0.099

Lane Grp Cap(c), veh/h 781.3 2447.9 1143.2 815.2 3669.0 0.0 178.4 304.0 258.4 294.8 295.3 290.2

V/C Ratio(X) 0.043 0.100 0.155 0.714 0.118 0.000 0.056 0.022 0.073 0.486 0.423 0.427

Avail Cap(c_a), veh/h 781.3 2447.9 1143.2 815.2 3669.0 0.0 178.4 304.0 258.4 294.8 295.3 290.2

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.000 1.000 1.000 1.000 1.000 0.000 1.000 1.000 1.000 1.000 1.000 1.000

Uniform Delay (d), s/veh 0.6 0.6 0.6 0.9 0.6 0.0 41.0 35.4 35.7 39.5 37.8 37.9

Incr Delay (d2), s/veh 0.1 0.1 0.3 5.3 0.1 0.0 0.6 0.1 0.5 5.6 4.4 4.5

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

Lane Group Delay (d), s/veh 0.7 0.7 0.9 6.2 0.7 0.0 41.6 35.5 36.2 45.2 42.2 42.4

Lane Group LOS A A A A A D D D D D D

Approach Volume, veh/h 454 1016 36 392

Approach Delay, s/veh 0.8 3.8 37.6 43.4

Approach LOS A A D D

Timer

Assigned Phase 2 6 8 4

Phase Duration (G+Y+Rc), s 78.00 78.00 22.00 22.00

Change Period (Y+Rc), s 6.00 6.00 6.00 6.00

Max Green Setting (Gmax), s 72.00 72.00 16.00 16.00

Max Q Clear Time (g_c+I1), s 2.57 13.45 9.00 11.77

Green Extension Time (p_c) 6.69 6.68 0.66 0.48

Intersection Summary

HCM 2010 Control Delay 11.9

HCM 2010 Level of Service B



7: 7th Street & Packer Avenue

2016 & 2021 Build wit ImpsTraffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 84 228 183 508 800 77 43 48 25 48 706 626

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 190.0 178.5 177.6 166.7 180.1 190.0 184.5 172.7 147.3 190.0 183.8 188.1

Lanes 1 3 0 1 3 0 1 2 0 0 2 1

Cap, veh/h 377 1689 789 497 2469 147 195 820 362 98 1188 592

Arrive On Green 0.69 0.69 0.69 0.69 0.69 0.69 0.37 0.37 0.37 0.37 0.37 0.00

Sat Flow, veh/h 689 3249 1517 897 4748 282 759 2215 979 156 3210 1599

Grp Volume(v), veh/h 93 253 190 564 613 329 48 38 40 443 394 0

Grp Sat Flow(s),veh/h/ln 689 1624 1517 897 1639 1752 759 1641 1554 1776 1589 1599

Q Serve(g_s), s 6.8 2.7 4.6 47.4 7.7 7.7 5.7 1.5 1.7 11.1 20.7 0.0

Cycle Q Clear(g_c), s 14.5 2.7 4.6 52.0 7.7 7.7 26.4 1.5 1.7 20.7 20.7 0.0

Prop In Lane 1.00 1.00 1.00 0.16 1.00 0.63 0.12 1.00

Lane Grp Cap(c), veh/h 377 1689 789 497 1705 911 195 607 575 697 588 592

V/C Ratio(X) 0.25 0.15 0.24 1.14 0.36 0.36 0.25 0.06 0.07 0.64 0.67 0.00

Avail Cap(c_a), veh/h 377 1689 789 497 1705 911 195 607 575 697 588 592

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 11.6 7.8 8.1 21.2 8.6 8.6 37.4 20.3 20.4 26.3 26.4 0.0

Incr Delay (d2), s/veh 1.6 0.2 0.7 83.1 0.6 1.1 3.0 0.2 0.2 4.4 6.0 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 Back of Q (50%), veh/ln 1.2 1.0 1.7 23.8 2.7 3.0 1.3 0.6 0.7 10.0 9.0 0.0

Lane Grp Delay (d), s/veh 13.1 8.0 8.8 104.2 9.2 9.7 40.4 20.5 20.6 30.7 32.3 0.0

Lane Grp LOS B A A F A A D C C C C

Approach Vol, veh/h 536 1506 126 837

Approach Delay, s/veh 9.2 44.9 28.1 31.4

Approach LOS A D C C

Timer

Assigned Phs 2 6 8 4

Phs Duration (G+Y+Rc), s 57.0 57.0 43.0 43.0

Change Period (Y+Rc), s 5.0 5.0 6.0 6.0

Max Green Setting (Gmax), s 52.0 52.0 37.0 37.0

Max Q Clear Time (g_c+I1), s 16.5 54.0 28.4 22.7

Green Ext Time (p_c), s 7.6 0.0 1.9 2.3

Intersection Summary

HCM 2010 Ctrl Delay 34.1

HCM 2010 LOS C

Notes



8: Darien Street & Packer Avenue

2016 & 2021 Build wit ImpsTraffic Conditions - PM Event Peak 2/2/2013

HCM 2010 Signalized Intersection Summary Synchro 8 Report

Pennoni Associates, Inc Page 1

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

Lane Configurations

Volume (veh/h) 43 136 207 673 541 70 210 57 214 241 318 183

Number 5 2 12 1 6 16 3 8 18 7 4 14

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 0.90 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow veh/h/ln 188.1 186.7 188.1 188.1 182.7 186.3 181.0 188.1 172.7 182.7 188.1 188.2

Lanes 1 3 0 1 2 1 1 1 1 1 1 1

Cap, veh/h 487 1868 873 531 1493 613 268 640 499 424 640 544

Arrive On Green 0.09 0.73 0.73 0.57 0.57 0.00 0.34 0.34 0.34 0.34 0.34 0.00

Sat Flow, veh/h 1792 3397 1587 1068 3471 1425 1045 1881 1468 1108 1881 1600

Grp Volume(v), veh/h 48 151 224 748 601 0 233 63 226 268 353 0

Grp Sat Flow(s),veh/h/ln 1792 1699 1587 1068 1736 1425 1045 1881 1468 1108 1881 1600

Q Serve(g_s), s 1.3 1.3 4.7 43.0 9.6 0.0 18.8 2.3 12.0 21.8 15.2 0.0

Cycle Q Clear(g_c), s 1.3 1.3 4.7 43.0 9.6 0.0 34.0 2.3 12.0 24.1 15.2 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 487 1868 873 531 1493 613 268 640 499 424 640 544

V/C Ratio(X) 0.10 0.08 0.26 1.41 0.40 0.00 0.87 0.10 0.45 0.63 0.55 0.00

Avail Cap(c_a), veh/h 487 1868 873 531 1493 613 268 640 499 424 640 544

HCM Platoon Ratio 1.33 1.33 1.33 1.33 1.33 1.33 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 12.5 6.2 6.7 24.3 14.3 0.0 42.1 22.5 25.7 30.8 26.8 0.0

Incr Delay (d2), s/veh 0.4 0.1 0.7 194.8 0.8 0.0 29.7 0.3 2.9 7.0 3.4 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 Back of Q (50%), veh/ln 0.6 0.5 1.7 41.9 3.7 0.0 8.2 1.1 4.7 6.9 7.7 0.0

Lane Grp Delay (d), s/veh 12.9 6.3 7.4 219.2 15.1 0.0 71.9 22.8 28.7 37.8 30.2 0.0

Lane Grp LOS B A A F B E C C D C

Approach Vol, veh/h 423 1349 522 621

Approach Delay, s/veh 7.6 128.2 47.3 33.5

Approach LOS A F D C

Timer

Assigned Phs 5 2 6 8 4

Phs Duration (G+Y+Rc), s 12.0 61.0 49.0 39.0 39.0

Change Period (Y+Rc), s 5.5 6.0 6.0 5.0 5.0

Max Green Setting (Gmax), s 6.5 55.0 43.0 34.0 34.0

Max Q Clear Time (g_c+I1), s 3.3 6.7 45.0 36.0 26.1

Green Ext Time (p_c), s 0.0 6.5 0.0 0.0 2.3

Intersection Summary

HCM 2010 Ctrl Delay 76.0

HCM 2010 LOS E

Notes
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Queuing and Blocking Report

2012 Existing Traffic Conditions - PM Peak

2012 Existing Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 1

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB SB SB

Directions Served L T T TR L T T TR L T L T

Maximum Queue (ft) 87 96 47 49 18 82 97 60 37 40 114 44

Average Queue (ft) 30 39 6 9 1 27 29 16 4 7 50 10

95th Queue (ft) 69 81 28 34 8 62 70 40 22 28 99 33

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement SB

Directions Served TR

Maximum Queue (ft) 77

Average Queue (ft) 29

95th Queue (ft) 64

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



Queuing and Blocking Report

2012 Existing Traffic Conditions - PM Peak

2012 Existing Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 2

Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 164 112 106 98 67 66 95 104 60 50 60 77

Average Queue (ft) 81 46 45 40 12 23 34 24 15 14 17 28

95th Queue (ft) 145 87 92 88 40 53 76 69 42 38 50 64

Link Distance (ft) 560 560 560 1936 1936 1936 1460 1460 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 275 225

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: 7th Street & Packer Avenue

Movement SB

Directions Served T

Maximum Queue (ft) 23

Average Queue (ft) 1

95th Queue (ft) 12

Link Distance (ft) 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB NB NB NB SB SB

Directions Served L T T TR L T T L T R LT R

Maximum Queue (ft) 78 66 51 42 52 113 155 82 88 71 309 160

Average Queue (ft) 34 17 9 12 10 41 72 29 37 21 187 22

95th Queue (ft) 65 47 36 38 34 89 133 68 75 52 309 111

Link Distance (ft) 604 604 604 560 560 1137 1137 293

Upstream Blk Time (%) 3

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 225 150 110

Storage Blk Time (%) 0 27

Queuing Penalty (veh) 0 10



Queuing and Blocking Report

2012 Existing Traffic Conditions - PM Peak

2012 Existing Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 3

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 250 202 104 55 58 112 36 34 143 247

Average Queue (ft) 135 90 27 5 8 33 4 6 52 61

95th Queue (ft) 220 163 75 26 30 83 19 25 111 183

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 0 2

Queuing Penalty (veh) 0 0

Intersection: 22: Front Street & Walt Whitman Br

Movement NB SB SB

Directions Served L T TR

Maximum Queue (ft) 157 42 101

Average Queue (ft) 49 2 12

95th Queue (ft) 116 18 53

Link Distance (ft) 561 561

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 180

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB WB NB NB SB SB SB

Directions Served L LT R T T TR L T T

Maximum Queue (ft) 203 299 134 17 272 213 137 268 286

Average Queue (ft) 53 185 5 1 138 105 34 134 167

95th Queue (ft) 145 297 58 9 221 181 89 246 276

Link Distance (ft) 261 261 175 561 561 555 555

Upstream Blk Time (%) 1 5

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 9 0 1

Queuing Penalty (veh) 2 0 0



Queuing and Blocking Report

2012 Existing Traffic Conditions - PM Peak

2012 Existing Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 4

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB WB NB NB NB SB SB

Directions Served L LTR LTR L T TR T TR

Maximum Queue (ft) 350 306 28 224 112 126 311 329

Average Queue (ft) 206 158 2 122 40 49 212 248

95th Queue (ft) 313 281 14 206 95 96 328 364

Link Distance (ft) 420 420 47 555 555 272 272

Upstream Blk Time (%) 0 0 5 17

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft) 250

Storage Blk Time (%) 0

Queuing Penalty (veh) 1

Network Summary

Network wide Queuing Penalty: 14
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CONDITIONS 

  



2016 No Build Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 No Build Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 1

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB SB SB

Directions Served L T T TR L T T TR L T L T

Maximum Queue (ft) 86 118 60 58 14 64 82 66 37 48 106 33

Average Queue (ft) 29 38 8 15 1 29 28 18 5 8 53 7

95th Queue (ft) 70 82 37 44 6 59 65 44 22 31 93 27

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 6: 10th Street & Packer Avenue

Movement SB

Directions Served TR

Maximum Queue (ft) 73

Average Queue (ft) 32

95th Queue (ft) 64

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



2016 No Build Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 No Build Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 2

Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 176 116 120 111 42 65 89 115 60 38 65 67

Average Queue (ft) 81 49 44 44 9 23 32 29 15 12 15 28

95th Queue (ft) 150 91 93 95 29 53 71 76 43 35 48 62

Link Distance (ft) 560 560 560 1936 1936 1936 1460 1460 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 275 225

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 7: 7th Street & Packer Avenue

Movement SB

Directions Served T

Maximum Queue (ft) 40

Average Queue (ft) 3

95th Queue (ft) 21

Link Distance (ft) 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB NB NB NB SB SB

Directions Served L T T TR L T T L T R LT R

Maximum Queue (ft) 78 61 47 48 56 100 137 82 108 63 317 160

Average Queue (ft) 30 17 12 13 15 37 66 29 42 20 198 27

95th Queue (ft) 65 46 37 39 41 83 121 66 88 49 326 126

Link Distance (ft) 604 604 604 560 560 1137 1137 293

Upstream Blk Time (%) 5

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 225 150 110

Storage Blk Time (%) 32 0

Queuing Penalty (veh) 13 0



2016 No Build Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 No Build Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 3

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 281 232 114 41 44 142 72 51 156 265

Average Queue (ft) 144 102 34 5 8 34 4 9 49 68

95th Queue (ft) 252 193 90 23 32 86 24 34 110 197

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Intersection: 22: Front Street & Walt Whitman Br

Movement NB NB SB SB

Directions Served L T T TR

Maximum Queue (ft) 166 43 29 118

Average Queue (ft) 59 2 2 18

95th Queue (ft) 125 32 19 73

Link Distance (ft) 334 561 561

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 180

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 1 0

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB WB NB NB SB SB SB

Directions Served L LT R T T TR L T T

Maximum Queue (ft) 172 307 225 24 243 203 142 291 304

Average Queue (ft) 52 189 14 1 152 115 39 152 192

95th Queue (ft) 138 312 105 11 227 197 97 261 292

Link Distance (ft) 261 261 175 561 561 555 555

Upstream Blk Time (%) 0 7

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 13 0 0

Queuing Penalty (veh) 3 0 0



2016 No Build Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 No Build Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 4

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB WB NB NB NB SB SB

Directions Served L LTR LTR L T TR T TR

Maximum Queue (ft) 370 304 18 254 108 122 317 329

Average Queue (ft) 207 154 1 136 35 61 231 261

95th Queue (ft) 313 271 9 218 83 102 341 377

Link Distance (ft) 420 420 47 555 555 272 272

Upstream Blk Time (%) 0 0 0 12 32

Queuing Penalty (veh) 0 0 0 0 0

Storage Bay Dist (ft) 250

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Network Summary

Network wide Queuing Penalty: 18



 

 

 

 

 

2016 BUILD WEEKDAY PM PEAK HOUR 
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2016 Build  Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 1

Intersection: 1: Darien Street & Port Cochere Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 55

Average Queue (ft) 27

95th Queue (ft) 52

Link Distance (ft) 68

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: 7th Street & Port Cochere Enter

Movement NB

Directions Served LT

Maximum Queue (ft) 40

Average Queue (ft) 3

95th Queue (ft) 19

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: 7th Street & Garage Enter

Movement NB SB

Directions Served L TR

Maximum Queue (ft) 39 13

Average Queue (ft) 10 0

95th Queue (ft) 34 5

Link Distance (ft) 435

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)



2016 Build  Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 2

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB SB SB

Directions Served L T T TR L T T TR L T L T

Maximum Queue (ft) 76 103 42 68 14 124 131 96 37 32 148 35

Average Queue (ft) 33 41 7 14 1 56 61 22 3 8 56 8

95th Queue (ft) 70 83 29 45 6 99 112 50 19 28 112 28

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement SB

Directions Served TR

Maximum Queue (ft) 73

Average Queue (ft) 32

95th Queue (ft) 61

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



2016 Build  Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 3

Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 166 109 134 159 164 70 94 117 70 61 71 85

Average Queue (ft) 80 51 60 74 72 25 35 30 15 13 18 23

95th Queue (ft) 139 94 115 135 141 57 75 80 45 40 53 62

Link Distance (ft) 560 560 560 1938 1938 1938 237 237 237 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 275

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 7: 7th Street & Packer Avenue

Movement SB

Directions Served T

Maximum Queue (ft) 58

Average Queue (ft) 21

95th Queue (ft) 51

Link Distance (ft) 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB NB NB NB SB SB

Directions Served L T T TR L T T L T R LT R

Maximum Queue (ft) 95 75 42 44 65 114 137 151 183 112 340 235

Average Queue (ft) 37 19 13 16 17 43 69 90 69 51 310 117

95th Queue (ft) 77 54 39 43 46 90 121 144 141 88 342 310

Link Distance (ft) 604 604 604 560 560 161 161 293

Upstream Blk Time (%) 0 0 79

Queuing Penalty (veh) 0 1 0

Storage Bay Dist (ft) 200 225 150 110

Storage Blk Time (%) 1 0 81

Queuing Penalty (veh) 1 1 33



2016 Build  Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 4

Intersection: 14: Darien Street & Garage Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 135

Average Queue (ft) 69

95th Queue (ft) 109

Link Distance (ft) 110

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 316 258 124 38 45 123 69 39 128 220

Average Queue (ft) 173 130 29 7 10 35 8 5 50 58

95th Queue (ft) 279 223 79 27 33 89 37 24 102 169

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 1 1

Queuing Penalty (veh) 0 0

Intersection: 18: Darien Street & Employee Drivewa

Movement WB SB

Directions Served LR L

Maximum Queue (ft) 73 31

Average Queue (ft) 32 7

95th Queue (ft) 59 29

Link Distance (ft) 131

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)



2016 Build  Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 5

Intersection: 22: Front Street & Walt Whitman Br

Movement NB SB SB

Directions Served L T TR

Maximum Queue (ft) 170 24 178

Average Queue (ft) 72 1 30

95th Queue (ft) 137 12 104

Link Distance (ft) 561 561

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 180

Storage Blk Time (%) 0

Queuing Penalty (veh) 1

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB WB NB NB SB SB SB

Directions Served L LT R T T TR L T T

Maximum Queue (ft) 162 297 224 12 357 306 63 149 474

Average Queue (ft) 43 194 18 1 188 158 16 52 123

95th Queue (ft) 107 299 117 10 290 259 51 127 335

Link Distance (ft) 261 261 175 561 561 556 556

Upstream Blk Time (%) 0 4 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 10 0

Queuing Penalty (veh) 2 0

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB WB NB NB NB SB SB

Directions Served L LTR LTR L T TR T TR

Maximum Queue (ft) 407 407 29 279 122 60 321 330

Average Queue (ft) 242 206 2 135 20 15 230 268

95th Queue (ft) 377 365 13 229 91 47 348 376

Link Distance (ft) 473 473 47 556 556 272 272

Upstream Blk Time (%) 0 1 0 14 30

Queuing Penalty (veh) 0 0 0 0 0

Storage Bay Dist (ft) 250

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Network Summary

Network wide Queuing Penalty: 40
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2016 Build  with Improvements Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  with Improvements Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 1

Intersection: 1: Darien Street & Port Cochere Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 67

Average Queue (ft) 28

95th Queue (ft) 55

Link Distance (ft) 68

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: 7th Street & Port Cochere Enter

Movement NB

Directions Served LT

Maximum Queue (ft) 28

Average Queue (ft) 2

95th Queue (ft) 15

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: 7th Street & Garage Enter

Movement NB SB

Directions Served L TR

Maximum Queue (ft) 44 17

Average Queue (ft) 11 1

95th Queue (ft) 37 9

Link Distance (ft) 435

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)



2016 Build  with Improvements Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  with Improvements Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 2

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB SB SB

Directions Served L T T TR L T T TR L T L T

Maximum Queue (ft) 78 98 48 55 9 119 114 60 37 36 145 44

Average Queue (ft) 30 43 7 13 1 60 59 17 5 8 51 7

95th Queue (ft) 68 85 32 43 7 106 102 42 23 29 109 29

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 6: 10th Street & Packer Avenue

Movement SB

Directions Served TR

Maximum Queue (ft) 82

Average Queue (ft) 29

95th Queue (ft) 67

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



2016 Build  with Improvements Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  with Improvements Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 3

Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 132 103 124 146 145 72 85 97 46 52 61 81

Average Queue (ft) 74 48 53 64 55 21 27 23 13 15 12 24

95th Queue (ft) 120 92 101 114 112 53 67 68 38 43 43 62

Link Distance (ft) 560 560 560 1938 1938 1938 237 237 237 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 275

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: 7th Street & Packer Avenue

Movement SB

Directions Served T

Maximum Queue (ft) 64

Average Queue (ft) 19

95th Queue (ft) 52

Link Distance (ft) 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB NB NB NB SB SB

Directions Served L T T TR L T T L T R LT R

Maximum Queue (ft) 126 66 50 63 66 139 169 156 141 101 312 235

Average Queue (ft) 53 23 12 17 22 70 95 77 45 46 204 22

95th Queue (ft) 104 55 39 46 56 125 150 139 96 79 319 133

Link Distance (ft) 604 604 604 560 560 161 161 293

Upstream Blk Time (%) 0 0 4

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 225 150 110

Storage Blk Time (%) 0 0 0 33

Queuing Penalty (veh) 0 1 0 13
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Intersection: 14: Darien Street & Garage Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 118

Average Queue (ft) 70

95th Queue (ft) 109

Link Distance (ft) 110

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 356 286 99 45 47 111 42 54 140 238

Average Queue (ft) 170 125 29 7 11 35 5 5 47 58

95th Queue (ft) 289 227 77 27 37 87 23 28 103 169

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 1 1

Queuing Penalty (veh) 0 0

Intersection: 18: Darien Street & Employee Drivewa

Movement WB NB SB

Directions Served LR TR L

Maximum Queue (ft) 53 4 35

Average Queue (ft) 27 0 5

95th Queue (ft) 50 3 24

Link Distance (ft) 131 215

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)



2016 Build  with Improvements Traffic Conditions - PM Peak

Queuing and Blocking Report

2016 Build  with Improvements Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 5

Intersection: 22: Front Street & Walt Whitman Br

Movement NB NB SB SB

Directions Served L T T TR

Maximum Queue (ft) 186 74 96 144

Average Queue (ft) 63 3 5 17

95th Queue (ft) 136 54 49 84

Link Distance (ft) 334 561 561

Upstream Blk Time (%) 0

Queuing Penalty (veh) 1

Storage Bay Dist (ft) 180

Storage Blk Time (%) 0

Queuing Penalty (veh) 2

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB WB NB NB SB SB SB

Directions Served L LT R T T TR L T T

Maximum Queue (ft) 165 294 90 6 282 250 85 171 646

Average Queue (ft) 42 183 8 0 182 156 19 57 147

95th Queue (ft) 110 287 76 6 261 244 60 136 385

Link Distance (ft) 261 261 175 561 561 552 552

Upstream Blk Time (%) 0 3 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 8 0 0

Queuing Penalty (veh) 2 0 0

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB EB WB NB NB NB SB SB

Directions Served L L R LTR L T TR T TR

Maximum Queue (ft) 325 260 105 24 237 62 52 317 330

Average Queue (ft) 196 147 9 1 126 17 13 236 268

95th Queue (ft) 283 257 72 10 214 48 42 341 368

Link Distance (ft) 473 473 48 552 552 269 269

Upstream Blk Time (%) 0 12 32

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 150 250

Storage Blk Time (%) 2 0 0

Queuing Penalty (veh) 5 0 0

Network Summary

Network wide Queuing Penalty: 24
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Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB SB SB

Directions Served L T T TR L T T TR L T L T

Maximum Queue (ft) 94 93 65 41 10 76 94 49 26 50 121 39

Average Queue (ft) 30 39 6 12 1 29 32 20 5 13 57 7

95th Queue (ft) 74 80 30 36 5 62 75 42 21 38 100 27

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement SB

Directions Served TR

Maximum Queue (ft) 91

Average Queue (ft) 37

95th Queue (ft) 77

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 181 102 105 94 52 103 127 119 64 56 78 71

Average Queue (ft) 81 52 49 34 9 28 36 32 18 16 21 29

95th Queue (ft) 150 88 96 79 34 73 82 78 52 40 56 62

Link Distance (ft) 560 560 560 1936 1936 1936 1460 1460 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 275 225

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 7: 7th Street & Packer Avenue

Movement SB

Directions Served T

Maximum Queue (ft) 30

Average Queue (ft) 3

95th Queue (ft) 16

Link Distance (ft) 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB NB NB NB SB SB

Directions Served L T T TR L T T L T R LT R

Maximum Queue (ft) 93 60 50 53 50 126 164 88 102 73 332 235

Average Queue (ft) 37 20 12 14 14 42 74 26 46 24 193 21

95th Queue (ft) 71 48 38 41 37 97 126 63 86 58 315 132

Link Distance (ft) 604 604 604 560 560 1137 1137 293

Upstream Blk Time (%) 7

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 225 150 110

Storage Blk Time (%) 33

Queuing Penalty (veh) 14
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Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 248 209 119 32 56 129 110 47 130 253

Average Queue (ft) 139 102 29 3 10 40 12 9 50 78

95th Queue (ft) 222 182 75 18 35 99 55 32 107 217

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 2 2

Queuing Penalty (veh) 0 0

Intersection: 22: Front Street & Walt Whitman Br

Movement NB SB SB

Directions Served L T TR

Maximum Queue (ft) 161 12 105

Average Queue (ft) 66 0 13

95th Queue (ft) 129 0 58

Link Distance (ft) 561 561

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 180

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB NB NB SB SB SB

Directions Served L LT R T TR L T T

Maximum Queue (ft) 158 297 225 290 267 126 322 498

Average Queue (ft) 47 202 20 156 119 41 156 208

95th Queue (ft) 102 318 126 257 212 101 267 357

Link Distance (ft) 261 261 561 561 555 555

Upstream Blk Time (%) 6

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 12 0 0

Queuing Penalty (veh) 3 0 0
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Intersection: 27: Front Street & I-95 Ramps

Movement EB EB WB NB NB NB SB SB

Directions Served L LTR LTR L T TR T TR

Maximum Queue (ft) 359 261 15 268 73 96 318 330

Average Queue (ft) 207 154 1 143 31 54 238 269

95th Queue (ft) 301 254 7 237 73 91 353 380

Link Distance (ft) 420 420 47 555 555 272 272

Upstream Blk Time (%) 0 13 31

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 250

Storage Blk Time (%) 1

Queuing Penalty (veh) 2

Network Summary

Network wide Queuing Penalty: 20
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Intersection: 1: Darien Street & Port Cochere Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 70

Average Queue (ft) 26

95th Queue (ft) 55

Link Distance (ft) 48

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Darien Street & Garage Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 130

Average Queue (ft) 78

95th Queue (ft) 121

Link Distance (ft) 108

Upstream Blk Time (%) 2

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: 7th Street & Garage Enter

Movement NB SB

Directions Served L TR

Maximum Queue (ft) 31 7

Average Queue (ft) 13 0

95th Queue (ft) 37 4

Link Distance (ft) 478

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB SB SB

Directions Served L T T TR L T T TR L T L T

Maximum Queue (ft) 85 104 44 56 23 118 119 58 40 35 137 28

Average Queue (ft) 32 44 6 13 1 55 61 20 6 8 54 8

95th Queue (ft) 70 86 27 39 9 99 106 46 26 29 104 28

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement SB

Directions Served TR

Maximum Queue (ft) 86

Average Queue (ft) 36

95th Queue (ft) 71

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



2021 Build Traffic Conditions - PM Peak

Queuing and Blocking Report

2021 Build Traffic Conditions - PM Peak SimTraffic Report

Pennoni Associates, Inc Page 3

Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 177 129 133 164 172 72 88 108 54 53 85 92

Average Queue (ft) 83 64 67 85 66 23 23 24 13 13 15 26

95th Queue (ft) 151 114 117 145 147 55 64 68 39 38 49 69

Link Distance (ft) 560 560 560 1934 1934 1934 246 246 246 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 275

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 7: 7th Street & Packer Avenue

Movement SB

Directions Served T

Maximum Queue (ft) 92

Average Queue (ft) 24

95th Queue (ft) 67

Link Distance (ft) 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB NB NB NB SB SB

Directions Served L T T TR L T T L T R LT R

Maximum Queue (ft) 138 64 64 64 83 191 182 131 132 93 314 235

Average Queue (ft) 50 26 19 23 21 79 105 69 48 46 206 17

95th Queue (ft) 101 57 50 54 59 146 165 117 105 77 336 116

Link Distance (ft) 604 604 604 560 560 143 143 293

Upstream Blk Time (%) 0 0 0 7

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft) 200 225 150 110

Storage Blk Time (%) 0 0 0 34

Queuing Penalty (veh) 0 0 0 14
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Intersection: 14: 7th Street & Port Cochere Enter

Movement NB

Directions Served LT

Maximum Queue (ft) 30

Average Queue (ft) 4

95th Queue (ft) 20

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 405 283 104 58 52 127 84 26 174 320

Average Queue (ft) 193 139 32 7 11 42 12 6 58 71

95th Queue (ft) 315 241 75 31 39 97 49 23 127 200

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 2 1

Queuing Penalty (veh) 0 0

Intersection: 18: Darien Street & Employee Driveway

Movement WB SB

Directions Served LR L

Maximum Queue (ft) 68 46

Average Queue (ft) 29 9

95th Queue (ft) 53 33

Link Distance (ft) 119

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 22: Front Street & Walt Whitman Br

Movement NB SB SB

Directions Served L T TR

Maximum Queue (ft) 184 53 206

Average Queue (ft) 81 6 34

95th Queue (ft) 152 40 116

Link Distance (ft) 561 561

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 180

Storage Blk Time (%) 1

Queuing Penalty (veh) 2

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB NB NB SB SB SB

Directions Served L LT R T TR L T T

Maximum Queue (ft) 175 313 225 374 288 75 153 497

Average Queue (ft) 52 187 19 204 168 19 59 128

95th Queue (ft) 130 309 121 320 264 55 134 328

Link Distance (ft) 261 261 561 561 555 555

Upstream Blk Time (%) 0 6 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 11 0

Queuing Penalty (veh) 3 0

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB WB NB NB NB SB SB

Directions Served L LTR LTR L T TR T TR

Maximum Queue (ft) 388 396 10 279 155 68 316 328

Average Queue (ft) 253 218 1 150 18 17 245 278

95th Queue (ft) 370 359 8 249 89 51 342 365

Link Distance (ft) 420 420 47 555 555 272 272

Upstream Blk Time (%) 0 1 0 14 38

Queuing Penalty (veh) 0 0 0 0 0

Storage Bay Dist (ft) 250

Storage Blk Time (%) 1

Queuing Penalty (veh) 1

Network Summary

Network wide Queuing Penalty: 22
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Intersection: 1: Darien Street & Port Cochere Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 62

Average Queue (ft) 27

95th Queue (ft) 50

Link Distance (ft) 48

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 3: Darien Street & Garage Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 130

Average Queue (ft) 80

95th Queue (ft) 121

Link Distance (ft) 108

Upstream Blk Time (%) 2

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 5: 7th Street & Garage Enter

Movement NB SB

Directions Served L TR

Maximum Queue (ft) 31 15

Average Queue (ft) 10 1

95th Queue (ft) 34 6

Link Distance (ft) 467

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB SB SB

Directions Served L T T TR L T T TR L T L T

Maximum Queue (ft) 77 101 54 56 23 138 118 56 38 35 118 42

Average Queue (ft) 29 41 6 15 2 60 56 21 5 8 49 7

95th Queue (ft) 64 81 30 42 12 108 98 44 23 29 95 28

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement SB

Directions Served TR

Maximum Queue (ft) 76

Average Queue (ft) 33

95th Queue (ft) 66

Link Distance (ft) 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 166 121 145 171 161 76 66 92 68 46 67 82

Average Queue (ft) 81 62 60 89 56 23 23 24 11 13 17 25

95th Queue (ft) 138 108 113 152 115 56 58 68 40 39 51 63

Link Distance (ft) 560 560 560 1934 1934 1934 246 246 246 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 200 275

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 7: 7th Street & Packer Avenue

Movement SB

Directions Served T

Maximum Queue (ft) 80

Average Queue (ft) 30

95th Queue (ft) 68

Link Distance (ft) 610

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB NB NB NB SB SB

Directions Served L T T TR L T T L T R LT R

Maximum Queue (ft) 111 50 58 65 75 152 164 133 132 97 326 235

Average Queue (ft) 45 22 11 22 25 77 105 73 45 46 211 22

95th Queue (ft) 87 52 40 54 59 135 160 123 94 79 332 136

Link Distance (ft) 604 604 604 560 560 143 143 293

Upstream Blk Time (%) 0 0 7

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 225 150 110

Storage Blk Time (%) 0 0 36

Queuing Penalty (veh) 0 0 15
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Intersection: 14: 7th Street & Port Cochere Enter

Movement NB

Directions Served LT

Maximum Queue (ft) 31

Average Queue (ft) 5

95th Queue (ft) 23

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 339 250 117 59 59 122 41 34 179 263

Average Queue (ft) 176 135 29 8 8 40 5 3 58 70

95th Queue (ft) 279 219 75 33 33 94 23 18 128 190

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 2 2

Queuing Penalty (veh) 0 0

Intersection: 18: Darien Street & Employee Driveway

Movement WB SB

Directions Served LR L

Maximum Queue (ft) 63 45

Average Queue (ft) 26 8

95th Queue (ft) 50 31

Link Distance (ft) 119

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 22: Front Street & Walt Whitman Br

Movement NB SB SB

Directions Served L T TR

Maximum Queue (ft) 149 114 170

Average Queue (ft) 72 5 29

95th Queue (ft) 134 42 99

Link Distance (ft) 561 561

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 180

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB WB NB NB SB SB SB

Directions Served L LT R T T TR L T T

Maximum Queue (ft) 257 296 150 20 347 292 77 157 193

Average Queue (ft) 54 202 13 1 202 169 21 53 101

95th Queue (ft) 136 317 99 11 313 281 57 130 181

Link Distance (ft) 261 261 175 561 561 555 555

Upstream Blk Time (%) 1 9

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 14 0

Queuing Penalty (veh) 4 0

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB NB NB NB SB SB

Directions Served L LTR L T TR T TR

Maximum Queue (ft) 429 427 287 58 67 316 328

Average Queue (ft) 246 221 146 14 19 256 289

95th Queue (ft) 382 376 243 45 54 343 358

Link Distance (ft) 420 420 555 555 272 272

Upstream Blk Time (%) 2 3 17 41

Queuing Penalty (veh) 0 0 0 0

Storage Bay Dist (ft) 250

Storage Blk Time (%) 1

Queuing Penalty (veh) 1

Network Summary

Network wide Queuing Penalty: 21
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Intersection: 3: 

Movement

Directions Served

Maximum Queue (ft)

Average Queue (ft)

95th Queue (ft)

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T R L

Maximum Queue (ft) 70 97 105 198 315 556 393 368 49 28 30 111

Average Queue (ft) 20 36 16 82 251 206 109 74 7 3 7 50

95th Queue (ft) 54 79 59 153 366 596 418 371 29 18 26 95

Link Distance (ft) 254 254 254 598 598 598 768 768

Upstream Blk Time (%) 2 1 0

Queuing Penalty (veh) 4 2 0

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%) 0 36 0

Queuing Penalty (veh) 0 35 0

Intersection: 6: 10th Street & Packer Avenue

Movement SB SB

Directions Served T TR

Maximum Queue (ft) 122 112

Average Queue (ft) 59 41

95th Queue (ft) 105 88

Link Distance (ft) 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 118 65 59 108 380 1590 1349 1066 92 55 73 637

Average Queue (ft) 47 23 19 43 365 1089 748 201 31 18 18 358

95th Queue (ft) 91 55 49 87 466 1563 1386 775 73 46 54 745

Link Distance (ft) 560 560 560 1936 1936 1936 1460 1460 610

Upstream Blk Time (%) 5

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 275 225

Storage Blk Time (%) 11 82

Queuing Penalty (veh) 30 366

Intersection: 7: 7th Street & Packer Avenue

Movement SB SB

Directions Served T R

Maximum Queue (ft) 655 669

Average Queue (ft) 627 630

95th Queue (ft) 643 649

Link Distance (ft) 610 610

Upstream Blk Time (%) 86 98

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T R L T R LT

Maximum Queue (ft) 69 63 50 129 325 591 587 681 162 87 73 333

Average Queue (ft) 20 24 10 52 324 568 509 641 80 20 33 279

95th Queue (ft) 50 54 35 101 326 584 613 769 146 67 66 368

Link Distance (ft) 598 598 598 560 560 560 1137 1137 292

Upstream Blk Time (%) 28 4 98 34

Queuing Penalty (veh) 137 21 476 0

Storage Bay Dist (ft) 200 225 150

Storage Blk Time (%) 85 4 4 54

Queuing Penalty (veh) 230 28 1 98

Intersection: 8: Darien Street & Packer Avenue

Movement SB

Directions Served R

Maximum Queue (ft) 160

Average Queue (ft) 126

95th Queue (ft) 232

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 110

Storage Blk Time (%) 0

Queuing Penalty (veh) 0

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 307 209 63 28 77 143 79 57 304 352

Average Queue (ft) 154 103 9 2 31 55 12 4 165 239

95th Queue (ft) 258 185 40 13 72 119 43 29 273 398

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%) 0 2

Queuing Penalty (veh) 1 18

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 0 2 24

Queuing Penalty (veh) 0 1 2
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Intersection: 22: Front Street & Walt Whitman Br

Movement NB SB SB

Directions Served L T TR

Maximum Queue (ft) 186 308 404

Average Queue (ft) 69 27 120

95th Queue (ft) 136 156 409

Link Distance (ft) 561 561

Upstream Blk Time (%) 0 6

Queuing Penalty (veh) 0 57

Storage Bay Dist (ft) 180

Storage Blk Time (%) 1

Queuing Penalty (veh) 2

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB WB NB NB SB SB SB

Directions Served L LT R T T TR L T T

Maximum Queue (ft) 276 320 225 6 197 162 133 270 521

Average Queue (ft) 77 296 225 0 102 80 57 185 211

95th Queue (ft) 205 317 226 5 169 139 115 260 356

Link Distance (ft) 261 261 175 561 561 555 555

Upstream Blk Time (%) 1 70 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 10 81 1

Queuing Penalty (veh) 71 517 1

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB WB NB NB NB SB SB

Directions Served L LTR LTR L T TR T TR

Maximum Queue (ft) 478 478 61 161 85 76 305 312

Average Queue (ft) 447 456 25 74 29 18 177 158

95th Queue (ft) 468 478 57 138 68 55 278 304

Link Distance (ft) 420 420 47 555 555 272 272

Upstream Blk Time (%) 56 97 4 1 3

Queuing Penalty (veh) 0 0 0 0 0

Storage Bay Dist (ft) 250

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 2098



 

 

 

 

 

 

2016 AND 2021 NO BUILD WEEKDAY PRE-

PHILLIES EVENT PEAK HOUR CONDITIONS 

  



2016 No Build Traffic Conditions - PM Event Peak

Queuing and Blocking Report

2016 No Build Traffic Conditions - PM Event Peak SimTraffic Report

Pennoni Associates, Inc Page 1

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T R L

Maximum Queue (ft) 64 82 114 175 315 596 502 341 42 28 30 114

Average Queue (ft) 18 33 17 87 257 225 120 34 7 3 8 51

95th Queue (ft) 48 75 66 153 373 629 445 228 28 15 29 98

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%) 1 0 0

Queuing Penalty (veh) 4 1 0

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%) 39 0

Queuing Penalty (veh) 38 0

Intersection: 6: 10th Street & Packer Avenue

Movement SB SB

Directions Served T TR

Maximum Queue (ft) 126 124

Average Queue (ft) 56 45

95th Queue (ft) 101 91

Link Distance (ft) 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



2016 No Build Traffic Conditions - PM Event Peak

Queuing and Blocking Report

2016 No Build Traffic Conditions - PM Event Peak SimTraffic Report

Pennoni Associates, Inc Page 2

Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 123 64 67 102 380 1440 1201 931 105 55 72 623

Average Queue (ft) 53 22 20 42 370 1010 728 129 34 17 18 311

95th Queue (ft) 103 50 54 84 442 1461 1327 526 86 43 52 675

Link Distance (ft) 560 560 560 1936 1936 1936 1460 1460 610

Upstream Blk Time (%) 3

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 275 225

Storage Blk Time (%) 15 83

Queuing Penalty (veh) 40 367

Intersection: 7: 7th Street & Packer Avenue

Movement SB SB

Directions Served T R

Maximum Queue (ft) 656 657

Average Queue (ft) 613 627

95th Queue (ft) 746 655

Link Distance (ft) 610 610

Upstream Blk Time (%) 83 94

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 1: Darien Street & Employee Driveway

Movement WB NB SB

Directions Served LR TR L

Maximum Queue (ft) 54 4 31

Average Queue (ft) 23 0 5

95th Queue (ft) 46 3 23

Link Distance (ft) 95 215

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T R L

Maximum Queue (ft) 60 93 139 173 309 436 309 230 45 31 30 127

Average Queue (ft) 21 31 25 87 213 161 86 25 9 3 8 56

95th Queue (ft) 50 68 87 157 359 513 327 187 33 18 28 107

Link Distance (ft) 254 254 254 604 604 604 768 768

Upstream Blk Time (%) 1 0

Queuing Penalty (veh) 3 1

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%) 24 0

Queuing Penalty (veh) 32 0

Intersection: 6: 10th Street & Packer Avenue

Movement SB SB

Directions Served T TR

Maximum Queue (ft) 116 95

Average Queue (ft) 58 41

95th Queue (ft) 102 81

Link Distance (ft) 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 127 71 82 160 380 1528 1294 1064 100 46 68 632

Average Queue (ft) 49 27 31 67 374 1102 845 190 28 14 18 367

95th Queue (ft) 97 57 68 124 434 1453 1349 736 70 38 53 752

Link Distance (ft) 560 560 560 1936 1936 1936 244 244 244 610

Upstream Blk Time (%) 5

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 275

Storage Blk Time (%) 42 57

Queuing Penalty (veh) 113 288

Intersection: 7: 7th Street & Packer Avenue

Movement SB SB

Directions Served T R

Maximum Queue (ft) 659 661

Average Queue (ft) 623 629

95th Queue (ft) 694 644

Link Distance (ft) 610 610

Upstream Blk Time (%) 83 98

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T R L T R LT

Maximum Queue (ft) 52 59 56 149 325 589 607 677 163 224 126 349

Average Queue (ft) 19 21 14 57 324 560 506 649 124 101 52 316

95th Queue (ft) 46 49 42 112 325 612 651 665 183 245 96 336

Link Distance (ft) 604 604 604 560 560 560 164 164 293

Upstream Blk Time (%) 27 4 99 11 16 0 75

Queuing Penalty (veh) 132 21 486 0 39 0 0

Storage Bay Dist (ft) 200 225 150

Storage Blk Time (%) 84 1 23 12 80

Queuing Penalty (veh) 226 8 13 26 147

Intersection: 8: Darien Street & Packer Avenue

Movement SB

Directions Served R

Maximum Queue (ft) 235

Average Queue (ft) 221

95th Queue (ft) 311

Link Distance (ft)

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 110

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 13: Darien Street & Port Cochere Exit

Movement WB NB NB

Directions Served LR T T

Maximum Queue (ft) 70 182 67

Average Queue (ft) 22 30 2

95th Queue (ft) 53 138 30

Link Distance (ft) 86 460 460

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)



2016 & 2021 Build Traffic Conditions - PM Event Peak

Queuing and Blocking Report

2016 & 2021 Build Traffic Conditions - PM Event Peak SimTraffic Report

Pennoni Associates, Inc Page 4

Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 316 267 59 28 107 127 56 55 320 368

Average Queue (ft) 182 134 10 2 34 51 10 3 156 230

95th Queue (ft) 291 238 38 15 86 108 35 27 252 392

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%) 0 2

Queuing Penalty (veh) 0 19

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 2 1 23

Queuing Penalty (veh) 1 0 2

Intersection: 17: Darien Street & Garage Exit

Movement WB

Directions Served LR

Maximum Queue (ft) 121

Average Queue (ft) 58

95th Queue (ft) 99

Link Distance (ft) 113

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 19: 7th Street & Garage Enter

Movement NB SB

Directions Served L TR

Maximum Queue (ft) 54 9

Average Queue (ft) 17 0

95th Queue (ft) 47 5

Link Distance (ft) 459

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 22: Front Street & Walt Whitman Br

Movement NB NB NB SB SB

Directions Served L T T T TR

Maximum Queue (ft) 182 109 60 424 493

Average Queue (ft) 77 4 2 42 156

95th Queue (ft) 145 58 44 202 511

Link Distance (ft) 334 334 561 561

Upstream Blk Time (%) 0 11

Queuing Penalty (veh) 0 110

Storage Bay Dist (ft) 180

Storage Blk Time (%) 1 0

Queuing Penalty (veh) 3 0
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Intersection: 1: Darien Street & Employee Driveway

Movement WB NB NB SB

Directions Served LR T TR L

Maximum Queue (ft) 62 145 130 31

Average Queue (ft) 27 22 11 4

95th Queue (ft) 53 116 80 22

Link Distance (ft) 95 215 215

Upstream Blk Time (%) 1 1

Queuing Penalty (veh) 2 1

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 6: 10th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T R L

Maximum Queue (ft) 51 65 46 128 271 38 57 17 45 40 34 171

Average Queue (ft) 15 18 6 54 113 9 14 2 9 5 10 84

95th Queue (ft) 42 51 30 104 206 33 43 11 32 23 33 146

Link Distance (ft) 254 254 254 605 605 605 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150 250 150 250

Storage Blk Time (%) 0 0

Queuing Penalty (veh) 1 0

Intersection: 6: 10th Street & Packer Avenue

Movement SB SB

Directions Served T TR

Maximum Queue (ft) 163 160

Average Queue (ft) 90 74

95th Queue (ft) 150 140

Link Distance (ft) 768 768

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 7: 7th Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T TR L T TR LT

Maximum Queue (ft) 136 95 106 185 380 1021 922 463 102 55 70 612

Average Queue (ft) 61 45 42 91 312 478 298 48 38 15 19 274

95th Queue (ft) 120 83 85 164 471 1017 827 276 88 41 53 563

Link Distance (ft) 560 560 560 1936 1936 1936 244 244 244 610

Upstream Blk Time (%) 0

Queuing Penalty (veh) 0

Storage Bay Dist (ft) 200 275

Storage Blk Time (%) 0 31 20

Queuing Penalty (veh) 0 84 105

Intersection: 7: 7th Street & Packer Avenue

Movement SB SB

Directions Served T R

Maximum Queue (ft) 655 656

Average Queue (ft) 555 589

95th Queue (ft) 825 804

Link Distance (ft) 610 610

Upstream Blk Time (%) 56 82

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 8: Darien Street & Packer Avenue

Movement EB EB EB EB WB WB WB WB NB NB NB SB

Directions Served L T T TR L T T R L T R L

Maximum Queue (ft) 52 59 37 138 325 584 598 684 164 234 115 125

Average Queue (ft) 17 21 6 48 315 479 407 623 150 192 53 112

95th Queue (ft) 45 50 27 105 365 727 750 841 190 305 96 147

Link Distance (ft) 605 605 605 560 560 560 164 164

Upstream Blk Time (%) 5 2 94 41 60 0

Queuing Penalty (veh) 27 11 459 0 145 0

Storage Bay Dist (ft) 200 225 150 75

Storage Blk Time (%) 65 2 67 43 37

Queuing Penalty (veh) 176 11 38 92 185

Intersection: 8: Darien Street & Packer Avenue

Movement SB SB

Directions Served T R

Maximum Queue (ft) 329 293

Average Queue (ft) 230 73

95th Queue (ft) 358 281

Link Distance (ft) 293

Upstream Blk Time (%) 12 0

Queuing Penalty (veh) 0 0

Storage Bay Dist (ft) 110

Storage Blk Time (%) 39

Queuing Penalty (veh) 167

Intersection: 13: Darien Street & Port Cochere Exit

Movement WB NB NB

Directions Served LR T T

Maximum Queue (ft) 99 410 364

Average Queue (ft) 54 186 41

95th Queue (ft) 105 484 229

Link Distance (ft) 86 460 460

Upstream Blk Time (%) 43 9 0

Queuing Penalty (veh) 0 19 1

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)
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Intersection: 15: Front Street & Packer Avenue/I-95

Movement EB EB EB WB NB NB NB SB SB SB

Directions Served L L TR LTR L T TR L T TR

Maximum Queue (ft) 371 267 67 50 118 152 79 86 314 347

Average Queue (ft) 197 135 11 4 38 55 11 6 163 235

95th Queue (ft) 319 234 43 22 88 114 38 40 276 390

Link Distance (ft) 771 771 771 128 453 453 334 334

Upstream Blk Time (%) 0 2

Queuing Penalty (veh) 0 19

Storage Bay Dist (ft) 100 100

Storage Blk Time (%) 2 2 22

Queuing Penalty (veh) 1 1 2

Intersection: 17: Darien Street & Garage Exit

Movement WB NB

Directions Served LR T

Maximum Queue (ft) 131 11

Average Queue (ft) 63 0

95th Queue (ft) 107 8

Link Distance (ft) 113 333

Upstream Blk Time (%) 1

Queuing Penalty (veh) 0

Storage Bay Dist (ft)

Storage Blk Time (%)

Queuing Penalty (veh)

Intersection: 19: 7th Street & Garage Enter

Movement NB SB SB

Directions Served L T TR

Maximum Queue (ft) 58 10 13

Average Queue (ft) 21 0 1

95th Queue (ft) 50 7 7

Link Distance (ft) 459 459

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 100

Storage Blk Time (%)

Queuing Penalty (veh)



2016 & 2021 Build wit ImpsTraffic Conditions - PM Event Peak

Queuing and Blocking Report

2016 & 2021 Build wit ImpsTraffic Conditions - PM Event Peak SimTraffic Report

Pennoni Associates, Inc Page 5

Intersection: 22: Front Street & Walt Whitman Br

Movement NB NB NB SB SB

Directions Served L T T T TR

Maximum Queue (ft) 211 218 78 425 555

Average Queue (ft) 96 23 8 44 324

95th Queue (ft) 187 155 93 221 811

Link Distance (ft) 334 334 561 561

Upstream Blk Time (%) 1 0 40

Queuing Penalty (veh) 3 0 393

Storage Bay Dist (ft) 180

Storage Blk Time (%) 6 0

Queuing Penalty (veh) 16 0

Intersection: 23: Front Street & Walt Whitman Bridge/I-95 SB

Movement EB EB EB WB NB NB SB SB SB

Directions Served L LT R T T TR L T T

Maximum Queue (ft) 264 316 225 6 222 193 170 311 482

Average Queue (ft) 69 294 225 0 120 102 61 183 205

95th Queue (ft) 183 316 231 5 200 173 131 263 326

Link Distance (ft) 261 261 175 561 561 552 552

Upstream Blk Time (%) 1 73 0

Queuing Penalty (veh) 0 0 0

Storage Bay Dist (ft) 200 240

Storage Blk Time (%) 8 86 1

Queuing Penalty (veh) 55 553 1

Intersection: 27: Front Street & I-95 Ramps

Movement EB EB EB WB NB NB NB SB SB

Directions Served L L R LTR L T TR T TR

Maximum Queue (ft) 410 482 175 60 228 89 78 285 309

Average Queue (ft) 205 460 175 24 118 23 18 165 148

95th Queue (ft) 398 481 176 56 208 62 56 266 289

Link Distance (ft) 419 419 48 552 552 268 268

Upstream Blk Time (%) 2 98 3 1 3

Queuing Penalty (veh) 0 0 0 0 0

Storage Bay Dist (ft) 150 250

Storage Blk Time (%) 17 22 0

Queuing Penalty (veh) 139 52 0
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Intersection: 32: 7th Street & Port Cochere Enter

Movement NB SB

Directions Served LT T

Maximum Queue (ft) 60 6

Average Queue (ft) 8 0

95th Queue (ft) 37 4

Link Distance (ft) 244

Upstream Blk Time (%)

Queuing Penalty (veh)

Storage Bay Dist (ft) 150

Storage Blk Time (%)

Queuing Penalty (veh)

Network Summary

Network wide Queuing Penalty: 2760
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Parking at Indian casinos is often an underappre-
ciated issue in the gaming industry. Five years

ago, ramps were more the exception than the rule.
Parking was generally considered a cost of doing
business rather than a direct enhancement to
bottom line performance. The main question was,
“How much do I need?” as opposed to, “How can
parking, both in terms of amount and configura-
tion, help maximize profits for the complex as a
whole?” Much has happened in five years. Struc-
tured parking is now commonplace among new
facilities and expansions. It’s time not only to
provide updated parking rules of thumb and statis-
tics, but also to explain in detail just why and how
parking can affect your profits to a significant degree.

Suppose that you have a casino with 1,000
gaming positions (895 machines and 15 tables for
example) making $175 per gaming position per day.
You have all the typical base amenities in terms of
food and beverage and retail, but no hotel, no big
showroom or other component that requires extra
parking spaces. Suppose also that your casino does not have a
significant busing program. Essentially all of your customers
come by car. If the casino has 1,200 parking spaces available
for customers (not counting employees) and a typical
customer flow from hour to hour and day to day, the parking
pattern might look something like the graph in Figure 1.

If you look at the graph, it appears that 1,200 spaces is more
than enough for the customer base except for a few hours on
Friday and Saturday night. Surely adding parking that would
only be used for about seven hours per week would be too
expensive, right? Not so fast.

The total shortage in the example amounts to 2,468
vehicle hours per week.Now some of those vehicles will wait for

a spot. Some of those vehi-
cles will come back another
time. Some of them will
just park in some area that
isn’t supposed to be used.
In each case, your casino
will still get some or all of
the money those people
intended to spend. Never-
theless, some of those vehi-
cles will turn around and
go home (and probably not
come back again). How
many? Suppose the figure
is half. If those cars aver-
aged between 2.0 and 2.1
people per vehicle and
those people planned to
spend $65 apiece on your
gaming floor, you just lost

Parking and Profits in Indian Country

by James M.Klas

PROPERTY DEVELOPMENT

1.59

0.96

1.15

1.07

0.81

1.59

Table 1: Parking Ratios

0.75

0.54

0.61

0.55

0.45

0.63

Source: KlasRobinson Q.E.D. and Casino City’s Gaming Business Directory August 2010

ALL U.S.CASINOS

(parking spaces per gaming position)

CASINOS WITH BINGO HALLS

(parking spaces per gaming position and bingo seat)

CASINOS WITH HOTELS

(parking spaces per gaming position and hotel room)

CASINOS WITH HOTELS AND CONVENTION SPACE

(parking spaces per gaming position, hotel room and 100 sq. ft.

of function space)

CASINOS WITH HOTELS,CONVENTION SPACE AND BINGO HALLS

(parking spaces per gaming position, hotel room,bingo seat and

100 sq. ft. of convention space)

CASINOS WITH NO HOTELS,CONVENTION SPACE OR BINGO HALLS

(parking spaces per gaming position)

Median

1.07

0.68

0.88

0.80

0.62

0.98

Lower Quartile Upper Quartile
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over $164,000 in gaming revenue that week. Since this is an
average week, you will continue to lose $164,000 per week every
week, or $8.5 million per year.

Maybe your customers aremore resilient ormore determined.
Maybe you only lose one out of every four instead of half. That
still amounts to nearly $4.3 million per year in lost revenue.

What would it take to get that revenue back? An additional
628 parking spaces would mean that in an average week there
would never be a parking shortage. Now 628 spaces can be
expensive to build. Assume there isn’t enough space for that
many additional surface spots and you have to build a ramp.
At a cost of $14,000 per space, that ramp would cost nearly $8.8
million dollars. While that’s quite a sum, the return on that
investment in terms of extra gaming revenue equals almost 49
percent if you are losing one in four and a whopping 97
percent at one half!

The example might not fit your property, but the principle
certainly does. If you are losing customers because of insuffi-
cient parking, even just a few customers during just a few
hours on one or two peak nights, the money you lose in
gaming revenue is more than enough to justify the cost of
building the extra space, even if it’s ramp space. In fact, ramp
space in general can offer more than just added capacity.
Shorter walks from the car to the casino equals more time on
the gaming floor. Protection from the elements makes it
easier for customers to spend their rainy days or sweltering days
or snowy days with your casino rather than stuck at home
waiting for better weather. Shorter valet waits, premium
parking spots for top players, these and other advantages have
caused ramps to increase in popularity and importance for
casinos across the country.

So how much parking do you need? Table 1 shows the
median and quartile statistics for all U.S. casinos and for
sub-categories depending upon what ancillary facilities and
amenities they have. For each category, the relevant ratio is
described below the line item. For all U.S. casinos and for
casinos without hotels, convention space or bingo, the measure
is parking spaces per gaming position (tables count for seven

positions). For casinos with bingo halls, the bingo seating is
added to the gaming position count. For casinos with hotels, the
room count is added to the gaming positions. For convention
space, the ratio reflects the inclusion of each 100 sq. ft. of space.

Table 2 provides general rules of thumb by component
that serve as a starting point. It’s important to remember that
these rules of thumb are minimums for parking and that more
is not only desirable, it may even be necessary. Note in
Table 1 the range between the lower and upper quartiles for
each category, keeping in mind that one quarter of the U.S.
casinos in each category have even more parking than the
upper quartile ratios shown. In fact, if the hypothetical casino
we used for our example followed the rules of thumb shown,
it would have had even fewer than the 1,200 spaces assumed.

Parking and profits? Let’s call it parking for profits. It has
long been understood that gaming floors should be built large
enough to accommodate near peak demand. The same concept
applies to parking, garages included. The returns are better than
meets the eye. ♣

James M. Klas is Co-Founder and Principal of KlasRobinson
Q.E.D. He can be reached by calling (800) 475-8140 or email
jklas@klasrobinsonqed.com.

Table 2: Parking Rules of Thumb

Source: KlasRobinson Q.E.D.

CASINO

BINGO HALL

HOTEL

CONVENTION SPACE

SHOWROOMS

RESTAURANT & BARS

OTHER ATTRACTIONS/AMENITIES

Spaces

1 to 1.2 per position

1:2 seats or 2:3 seats

2:3 rooms or 3:4 rooms

1:200 sq. ft. or 2:300 sq. ft.

1:2 seats

Included

Varies by type/market

Component
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Exhibit 7-1 - Design Level of Daily Person Visits 

Day Recorded Average 
Visits (MSC/Trump 

3265 slots) 
Estimated Daily Visits 

Per Slot 
Estimated Daily 

Visits Per 5000 Slots 
Daily Visit 

Design Levels
Sunday 15600 4.8 23,890 30,000 

Weekday 11500 3.5 17,611 20,000 
Friday 16500 5.1 25,268 30,000 

Saturday 20200 6.2 30,934 36,000 
 

Hourly Variation 

Hourly arrival and departure patterns were obtained from data measured at Casino Niagara in 
Niagara Falls, Canada.  When surveyed, Casino Niagara had annual attendance of approximately 
10 million per year for a 3,000 slot facility.  The proposed North Shore Casino is expected to draw a 
maximum of 10 million visits per year.  The total inbound hourly visits as a percentage of the daily 
visits are shown in Exhibit 7-2 below. 

Exhibit 7-2 – Hourly Variation of Visits 

 

The number of automobiles entering the proposed North Shore Casino site was calculated using 
the following assumed parameters, based on Casino Niagara data, but adjusted to reflect a lower 
percentage of people walking to the site for the North Shore location.  

• Automobile modal split:  90% by car  (assumes remaining 10% arrives by taxi, 
charter bus, water taxi or walking); and 

Hourly Distribution - Total Inbound and Outbound Visitation
(Assumes Average Four Hour Stay)
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GAMING CASINOS GENERATE
significant volumes of traffic—especially
during the evening peak hour. Two stud-
ies of existing operations were made in
the St. Louis, Mo., USA, metropolitan
area, including hourly vehicular volumes
and daily variations. Also, the projec-
tions from an economic report for a pro-
posed casino were utilized to provide
multiplication factors for traffic counted
in any given month, to that expected
during the peak summer months.

Gaming casinos have three general
types of positions—individual, such as
slots and video poker; table, such as
blackjack and poker; and audience, such
as Keno or racing. For riverboat type
facilities, a land-side staging area is used.
Other customary services include bar
and restaurant.

The Casino St. Charles is located in
the metropolitan area, west of the Mis-
souri River. It is reported to have about
2,500 gaming positions, about 80 per-
cent of which are slots or video poker
machines.

In January 1995, counts of entering
and leaving traffic were taken across
weekdays, Saturday and Sunday.1 For
the peak hours, the counts were con-
verted into rates of flow in and out of the
facility per gaming position and were
expanded to the summer peak condi-
tions (see Table 1). The highest weekday
traffic occurs on Friday, while the
absolute peak hour occurs on Saturday
evening.

From the counts, it also was possible
to calculate the hourly variation by the
days of the week during which counts

Gaming Casino Traffic

BY PAUL C. BOX AND 
WILLIAM BUNTE

THE AUTHORS

SUMMARIZE RESULTS

FROM TRAFFIC VOLUME

STUDIES OF TWO 

GAMING CASINOS—

THE CASINO ST. CHARLES

AND THE CASINO QUEEN.

Table 1. Casino St. Charles peak hour rates of vehicular 
flow per gaming position.

Thursday facility peak 18:00 to 19:00
IN 0.25
OUT 0.23

Thursday street peak 16:30 to 17:30
IN 0.19
OUT 0.23

Friday facility peak 18:00 to 19:00
IN 0.29
OUT 0.25

Friday street peak 16:30 to 17:30
IN 0.19
OUT 0.24

Saturday facility peak 18:00 to 19:00
IN 0.34
OUT 0.30

Sunday facility peak
IN 13:00 to 14:00 0.25
OUT 16:00 to 17:00 0.25

*Expanded to summer peaks.
Source: Ref. 1

Day Hour Rate*
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were taken. These data are given in Table
2. It should be noted that the facility is
quite busy from 09:00 through 22:00
hours. Unlike residential, office or
industrial developments, gaming casinos
have no significant AM peak hour load-
ing.

A second study was taken at the
Casino Queen, a land-based facility on
the north side of the Mississippi River in
East St. Louis, Ill., USA. Table 3 gives
the rates of flow in the PM peak hour
per gaming position for customer traffic
and separately for employee/service vehi-
cles. The counts have been expanded to
peak summer month activity. Only one
truck entered or left the casino during
the PM peak, which was from 16:30 to
17:30. This is a much smaller facility
than the Casino St. Charles, with only
1,200 gaming positions. About 80 per-
cent are slots or video poker. Further-
more, this casino is only open 22 hours
per day (09:00 through 07:00).
Pickup/dropoff traffic also was observed
at the Casino Queen, and amounted to
about 10 vehicles during the PM peak.
Data on various characteristics of the
casinos, such as floor area and employ-
ees, are given in Table 4.

The peak gaming months are
reported as May, July and August. These
may be considered as the “design” condi-
tion. The percent of average months and
the monthly variation in expected casino
traffic, provided in the form of a multi-
plier for counts taken in a given month
to those projected during the peak
months, is given in Table 5. For example,
a February count would be expanded by
30 percent (1.3 times the count) to reach
peak month volumes. The data are taken
from an economic study,3 prepared in
connection with a gaming facility zoning
application to St. Louis County.

Additional studies of casino traffic
are warranted because of widely varying
characteristics. For example, the St.
Louis casinos had similar rates of peak
flow per gaming position. However, the
St. Charles facility continued to experi-
ence significant flow and had a weekday
peak just after the PM peak, while the
Casino Queen traffic dropped abruptly
at the end of the rush hour. The count
was discontinued at this point, because

Table 3. Evening peak hour Casino Queen vehicular traffic.

Customer 0.27 0.26
Employee/Service 0.02 0.02

TOTAL 0.29 0.28

*Expanded to peak months per Ref. 3.
Source: Ref. 2.

Rate per Gaming Position*

Type of Traffic IN OUT

Table 4. Site characteristics.

Floor area (gaming and staging), square feet* 47,000 65,000
Employees — 1,200
Employees at peak time 700 450
Capacity (gamblers) 4,200 —

*Conversion: One square foot = 0.093 square meter.

St. Charles Casino Queen

Table 2. Hourly variation by day of week.

00 2.5 3.0 3.9 4.3 5.9 7.3

01 1.8 2.7 3.7 3.9 4.4 6.2

02 1.2 1.3 1.9 3.3 4.2 5.4

03 0.7 0.8 1.0 3.2 4.7 5.2

04 1.0 0.6 0.9 3.3 3.7 3.9

05 0.7 0.6 0.9 1.6 2.0 2.5

06 1.0 0.7 0.8 0.6 0.7 0.8

07 1.6 1.1 1.3 0.6 0.5 0.4

08 3.9 3.3 4.4 1.2 0.9 0.8

09 5.6 4.7 6.1 1.3 0.9 0.9

10 5.2 4.3 5.6 2.1 1.7 1.9

11 5.5 4.9 5.7 3.0 2.6 2.9

12 5.8 4.8 6.6 4.1 2.8 3.8

13 6.0 5.2 7.2 5.2 3.5 4.4

14 5.4 5.6 6.5 6.1 4.1 5.5

15 5.2 5.6 6.1 6.4 5.8 6.5

16 5.3 5.7 5.8 7.1 6.3 6.6

17 5.9 6.7 6.2 6.6 6.8 6.0

18 7.8 7.8 5.8 7.0 6.9 6.4

19 7.4 7.7 4.0 5.7 6.4 5.8

20 6.3 6.5 3.9 5.3 6.7 4.3

21 5.3 6.1 5.0 5.7 6.1 4.3

22 4.7 5.7 3.4 6.3 6.0 4.6

23 4.0 4.6 3.3 6.1 6.4 3.6

*Average Monday AM, Thursday PM plus Friday.
Source: Ref. 1.

Percent of Daily Vehicular Traffic
IN OUT

Hour Begin Weekday* Sat. Sun. Weekday* Sat. Sun.
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the scope of study was intended to ana-
lyze only the PM street peak hour 
generation.

The two sites studied have provided
useful information on hourly and
monthly variation. These data should
guide studies of other sites. Separate
counts of customer and employee vehic-
ular traffic, plus trucks, should be taken
on busy weekdays and perhaps on a Sat-
urday evening, if a street capacity prob-
lem is likely. At some locations, large
numbers of patrons may arrive by bus,
which relates to geometric design of
driveways.

Other studies of gaming facilities
needed include parking generation,
which represents a major factor. The
development of gaming on Native
American tribal lands is often away from
or at the fringe of metropolitan areas.
Traffic and parking characteristics of
these facilities may differ from those

Table 5. Monthly variation.

January.....................................................................111%......................1.1

February.....................................................................90%......................1.3

March ......................................................................111%......................1.1

April.........................................................................108%......................1.1

May..........................................................................116%......................1.0

June..........................................................................108%......................1.1

July...........................................................................121%......................1.0

August......................................................................121%......................1.0

September ................................................................113%......................1.1

October....................................................................105%......................1.2

November ..................................................................98%......................1.2

December ................................................................105%......................1.2

Source: Ref. 3.

Percent of Multiplier to Expand
Month of Count Average Month to Seasonal Peak
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within a metropolitan area. Busing may
represent a more significant factor—espe-
cially relative to parking layout. ■
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TABLE 3:  Casino Visitation Patterns by Time of Day 

Morning Afternoon Adj. To Rush Hour Evening Night Graveyard Adj. To 

8-11a 11a-4p 3-hour
period

4p-7p 7p-10p 10p-1a 1a-8a 3-hour
period

average 8% 30% 18% 17% 18.5% 14.5% 12% 5.1% Monday 
–
Thursday 

peak 10% 33% 19.8% 20% 20% 17% 14% 6.0% 

average 7% 18% 10.8% 12% 18% 18% 27% 11.6% Friday 

peak 9% 21% 12.6% 15% 22% 20.5% 30% 12.9% 

average 9% 24% 14.4% 15% 17.5% 16.5% 18% 7.7% Saturday 

peak 11.5% 26.5% 15.9% 17.5% 22% 19% 20.5% 8.8% 

average 7.5% 29% 17.4% 20% 18.5% 14% 11% 4.7% Sunday 

peak 10% 31.5% 18.9% 22.5% 21% 16% 13% 5.6% 

Source: Innovation Group 

 

Mode of Arrival 

With up to 5,000 slot machines per 
gaming facility and between 12,000 and 
36,000 visitors per day, traffic and parking 
demands generated by Philadelphia slots-
only casinos will be substantial.  
Understanding how gamers are likely to 
arrive at Philadelphia slots parlors is a 
necessary first step in assessing the 
potential traffic impacts associated with 
casino development. Graph 2 displays the 
expected typical distribution of 
transportation modes for a casino located 
in a given area of the City.  

Private automobile will be the 
overwhelming preferred mode of arrival at 
Philadelphia gaming sites, with more than 
half of gamers expected to drive to a 
casino in or near Center City, and more 
than three-quarters arriving by car at other 
sites in the city.  Philadelphia casinos are 
expected to rely on chartered buses 
significantly less than Atlantic City, but 
still will draw approximately 8 percent of 
their visitors by coach.  

Public transit share would be significant 
only for casinos located in Center City 
and, to a lesser degree, at Penn’s Landing. 
Despite Philadelphia’s extensive transit 
infrastructure, it is anticipated that no 
more than 20 percent of casino customers 
would arrive via transit at a Center City 
site, and as little as two percent for a site 
along the South Delaware.  

More than half of regional survey 
respondents (52 percent) claim that 
having public transportation proximate to 
a Philadelphia casino would be important 
to them. However, current behavior 
heavily favoring personal automobile use 
– 83 percent of respondents said they 
drive into the city for leisure activity – 
suggests that while people may think 
transit is important in general or for 
others, they personally will continue to 
drive. 

Pedestrian volume to Philadelphia casino 
locations will be minimal except for 
Center City or Penn’s Landing locations, 
and taxi volumes would be maximized at 
sites in, or close to, Center City.
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GRAPH 2:  Mode of Arrival 

 

Source:  Innovation Group 

 

Transportation Access 

Analysis

In order to assess traffic impacts, the Task 
Force conducted a detailed analysis of 
existing and projected traffic volumes on 
streets surrounding potential gaming sites, 
as well as an engineering review of the 
capacity of those streets and intersections 
to carry the increased volumes.  A 
summary of current traffic volumes on 
major roads near potential gaming sites 
and the projected additional traffic 
demand generated by casino development 
at each site are presented in Tables 4 and 
5. For each site, the numbers in the first 
row are current traffic volumes based on 
electronic counts of vehicles conducted 
during May 2005. The second row shows 

the estimated number of additional 
vehicles on weekdays and Saturdays if a 
slots-only casino were to be placed at that 
location. The estimates vary between sites 
for two main reasons: (1) Based on Task 
Force projections, different sites will 
experience different levels of visitation 
based on their varying proximity and 
accessibility to patrons and (2) it is 
estimated that some sites will draw more 
patrons by public transit and therefore the 
number of automobiles would be less.   

It is important to note that conclusions 
about potential congestion problems at 
these sites cannot be drawn without 
analyzing projected traffic volumes within 
the context of existing roadway and 
intersection capacity and without an 
understanding of peak traffic volumes. A 
projected sharp increase in traffic volume 
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