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  Executive Summary 

For many years, the lack of direct connection between I-95 and I-276 (Pennsylvania Turnpike [PA Turnpike]) 
has caused confusion and delay for motorists traveling through Lower Bucks County. The opening of the I-
95/I-276/I-295 interchange in the fall of 2018 is expected to have a substantial impact on future development, 
travel patterns, and freight movement in the area. Building on the recommendations of a recent 
Transportation and Community Development Initiative (TCDI) study to address infrastructure that may 
constrain growth, this study examined the impact of the recently completed interchange on freight services 
and local mobility in Bristol Township, Bristol Borough, and the Lower Bucks County region. The objectives 
were to: 

• Understand and manage growth within the Lower Bucks County region that may arise as a result of 
the new I-95/I-276/I-295 interchange. 

• Identify transportation improvement projects to improve traffic circulation and mobility, especially to 
accommodate freight service in the area. 

Three scenarios were modeled using Vissim microsimulation software to evaluate current and future traffic 
performance and the effect of proposed improvements, as outlined in Table 1: 

Table 1: Modeling Scenario Inputs 

Base Year (2019) Future Year (2045) Future Year (2045) + 
Improvements 

• 2019 AM and PM peak-
hour travel demand from 
DVRPC regional model 

• 2019 AM and PM peak-
hour traffic counts 

• Current roadway 
geometry and traffic 
signal plans 

• Includes I-95/I-276/I-295 
partial interchange 
completed in 2018 

• 2045 AM and PM peak 
hour travel demand from 
DVRPC regional model, 
based on projected 
growth in population and 
employment 

• Regionally significant 
planned transportation 
improvements funded in 
Long-Range Plan  

• Major approved local 
land developments 

• Geometry, signal plans, 
and calibration 
parameters from Base 
Year (2019) model 

• Based on Future Year 
(2045) model (travel 
demand, calibration 
parameters, local 
development and Long-
Range Plan 
improvements) 

• Additional transportation 
improvements to address 
traffic flow issues 
identified in Future Year 
(2045) scenario 

 

A key benefit to the new connection between I-95 and I-276 is the ability for drivers, including freight truck 
drivers, to access the interstate highway system closer to their destination; this can reduce costs by cutting 
down on total travel time. However, the congestion at the Street Road/I-95 interchange poses a challenge for 
drivers accessing the Bensalem/Street Road Freight Center. Microsimulation results estimated increased 
delay in the vicinity of this interchange in the Future Year (2045) scenario. 
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  Reconfiguration of these intersections is constrained due to their location on a highway overpass between a 

railway and US Route 13 (US 13). Three alternatives were developed in order of project scope, with 
Alternative A expected to be the simplest and Alternative C the most complex and expensive. Alternative C 
adds: 

• two lanes to I-95 northbound off-ramp (500 feet); northbound intersection approach includes two left-
turn lanes and two right-turn lanes; 

• two lanes to I-95 southbound off-ramp (500 feet); southbound intersection approach includes two 
right-turn lanes and one left-turn lane; 

• one lane to westbound approach to I-95 northbound intersection (250 feet); westbound approach 
includes three through lanes and one through/right lane; and 

• two lanes (one eastbound and one westbound) from the US 13 ramps onto Street Road, to the I-95 
northbound intersection (650 feet). 

Based on the microsimulation results for all alternatives, Alternative C is preferred, as it is the only alternative 
with no failing movements in either the AM or PM peaks. 

With over 100 miles of freight railway trackage, three ports, six intermodal facilities, and eight interstate 
highway interchanges, Bucks County features one of the most robust and comprehensive freight networks in 
Greater Philadelphia.  Access to this network supports a wide range of freight facilities across the county, with 
the majority clustered in Lower Bucks County, where warehousing and distribution is a growing sector of the 
economy. This study also examined truck movement patterns and anticipated warehouse and distributing 
developments to develop a set of freight recommendations to compliment the other proposed improvements.  

Most of the freight-focused recommendations have benefits beyond truck movement. Designating specific 
truck routes with appropriate signage throughout the area can help make truck travel patterns predictable. 
Traffic-calming measures, such as high-visibility crosswalks and Rectangular Rapid Flashing Beacons 
(RRFBs), could have broad-reaching positive impacts, from increasing vehicle safety by lowering speeds to 
creating safe ways for pedestrians and bicyclists to connect to transit and trails.  

This study identifies potential constraints on the transportation network and provides recommendations to 
address those constraints, putting Lower Bucks County in a strong position to prepare for a prosperous future. 
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  CHAPTER 1:  

Introduction 

The construction of the I-95/I-276/I-295 interchange, completed in 2018, will have a dramatic effect on the 
travel costs and regional market attractiveness of the Lower Bucks County region. The new connection has 
the potential to modify development patterns, including population and employment growth, as well as traffic 
patterns. The new connection will also influence how freight shippers and carriers access neighboring 
markets. 

The purpose of this study is to examine the impact of the recently completed interchange between I-95 and 
the PA Turnpike on freight services and local mobility in Bristol Township, Bristol Borough, and the Lower 
Bucks County region. The objectives are to: 

• Understand and manage growth within the Lower Bucks County region that may arise as a result of 
the new I-95/I-276/I-295 interchange. 

• Identify transportation improvement projects to improve traffic circulation and mobility, especially to 
accommodate freight service in the area. 
 

Figure 1: Future Interchange Work 

Source: The Pennsylvania Turnpike Commission, 2019 
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  Interstate Connections 

The lack of direct connection between I-95 and the PA Turnpike (I-276) has caused decades of confusion for 
motorists and freight traffic through the region. This confusion has led to congestion and delay on the local 
road network as travelers tried to make the connection between the two interstates. The idea of directly 
connecting the two roads has been studied since the 1970s. The PA Turnpike/I-95 interchange project was 
funded for design in 2004. Since then, numerous local bridges have been reconstructed and wetland and 
stream mitigation work has been completed. In September 2018, the first two of eight proposed ramps were 
opened to traffic.1 

This study examined the transportation network under current and future conditions, including the two new 
ramps. Unfunded proposals, such as the remaining six ramps illustrated in Figure 1, were not included in the 
analysis. Future analysis could evaluate potential impacts of the remaining six uncompleted movements of 
the interchange. 

Figure 2: Study Area Land Use 

 
Source: DVRPC, 2015 

Land Use and Development Context 
Over the past decades, Lower Bucks County has undergone periodic land use transformations and shifts in 
the retail and industrial market. A cluster of industrial parks with access to rail, highway, and port facilities has 

                                                      
1 The Pennsylvania Turnpike Commission, “PA Turnpike/I-95 Interchange Project”, 2019,  
www.patpconstruction.com/paturnpikei95/project-overview.aspx. 
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  made the area a great location for manufacturing (Figure 2). However, recent declines in population and an 

oversaturation of the retail market have led to many store closings. 

A 2019 TCDI-funded study conducted by the Bucks County Planning Commission studied the economic 
impact of the new I-95/PA Turnpike interchange and developed a plan for economic revitalization in Bristol 
Township and portions of Bristol Borough. The study examined underutilized areas in the study area to 
identify potential adaptive reuse, infill development, or redevelopment opportunities, shown in Figure 3.  

In the past, the lack of a direct connection between I-95 and I-276 caused confusion and congestion on local 
roadways. Now that some of the ramps have been constructed, travel patterns are changing.  An important 
component to the development/redevelopment vision developed as part of the TCDI study is an assessment 
of the transportation network and planned improvements, including signalized intersections and other 
improvement projects that provide access to and from regional Freight Centers. Bucks County and the local 
municipalities want to ensure that the transportation network is ready to support future growth. 

 

Figure 3: Vacant and Underutilized Areas Identified in TCDI Study 

Source: Bristol TCDI Study, BCPC 

  

https://app.sharebase.com/#/document/829927/share/129-twkIOTlC0lSEtq5hbUgBQdYX7yQ_
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  Study Area 

The study primarily focuses on US 13/Bristol Pike from PA 132/Street Road to Levittown Parkway and 
Pennsylvania 413 (PA 413)/Veteran Highway from Bath Road to State Road. Signalized intersections, 
highway ramps, and other high-volume intersections along these roadways form the core of the modeled 
traffic network. The study area, shown in Figure 4, intersects Bristol Township, Bristol Borough, Tullytown 
Borough, and Bensalem Township. 

Figure 4: Study Area 

 
Source: DVRPC, 2021 

Project Outline 
This project examined traffic using operational modeling for Base Year (2019) conditions, Future Year (2045), 
and Future Year (2045) + Improvements conditions. Each scenario assessed peak-hour traffic conditions and 
needs. A special effort was made to engage members of the freight community to help identify strategies, 
policies, and locations to improve freight access, interconnectivity, and mobility on the area road system, with 
the goal of attracting, retaining, and expanding industries and jobs while protecting and enhancing community 
quality of life. A timeline of project work is presented below.  
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  July 2019–January 2020: 

• Identify and collect turning movement counts and automated traffic recorder counts for the study 
area. 

• Collect data to inform modeling work, such as traffic signal plans and INRIX travel time data. 
• Facilitate a logistics summit meeting with steering committee members and representatives from the 

local freight community. 

February 2020–September 2020 
• Create a calibrated travel demand model for Base Year (2019) and a travel demand forecast for 

Future Year (2045) based on DVRPC’s regional model. 
• Create a calibrated microsimulation model for Base Year (2019) during AM and PM peak hours 

based on travel demand model outputs and traffic count data. 

September 2020–December 2020 
• Complete microsimulation in the AM and PM peak hours for the Future Year (2045) scenario. 
• Convene the steering committee to review model results and discuss potential improvements to be 

evaluated in the Future Year (2045) + Improvements scenario. 

January 2021–February 2021 
• Evaluate a Future Year (2045) + Improvements scenario and share results in a memo for final review 

by the steering committee. 

March 2021–April 2021 
• Summarize findings and recommendations in a report. Share a draft with the steering committee for 

review prior to publication. 
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  Freight Analysis 

With over 100 miles of freight railway trackage, three ports, six intermodal facilities, and eight interstate 
highway interchanges, Bucks County features one of the most robust and comprehensive freight networks in 
Greater Philadelphia.  Access to this network supports a wide range of freight facilities across the county, with 
the majority clustered in Lower Bucks County, where warehousing and distribution is a growing sector of the 
economy.  

The Freight Centers and key freight facilities within 
the study area for this project are shown in Figure 5. 
Within the study area there are two Local 
Manufacturing and Distribution Centers: West 
Bristol/PA 413 and Bristol/PA Turnpike 358 
Interchange. This center typology is focused around 
locally serving small manufacturing and distribution 
facilities. It often comprises densely developed, 
smaller-footprint warehouses and industrial facilities. 
The study area also contains the Bensalem/Street 
Road High Tech Manufacturing Center. This center 
typology is focused around advanced manufacturing 
land uses and businesses. Employment and 
development at these centers are primarily in bio-
pharmaceuticals, electronic components, and 
advanced chemical manufacturing, with a mix of 
research and development activity.  

Northeast of the study area are two additional Freight Centers: Falls Township/Tullytown Borough Heavy 
Industrial Center and Falls Township High Tech Manufacturing Center; truck drivers often utilize study area 
roadways to connect to these centers. 

The study area is served by freight rail via the Northeast Corridor with interchange provided by Conrail. A 
single freight rail yard, Bristol Yard, is located just south of Grundy. In addition, the Bristol Industrial Terminal 
Railway is a shortline industrial rail line serving the Bristol/PA Turnpike Interchange 358 Freight Center. The 
availability of freight rail service is critical for several generators in the study area, but future growth in service 
is limited by the heavy passenger activity on Amtrak’s Northeast Corridor. 

  

DVRPC Freight Centers 
The production and distribution of goods is an 
integral part of the region’s economy, requiring 
dedicated expanses of land in order to meet the 
needs of businesses and consumers. This land is 
an essential resource for a prosperous economy 
and an important part of communities and a 
source of valuable tax revenues. The goal of the 
DVRPC Freight Centers inventory is to identify 
and categorize these key locations to enhance 
planning necessary to concentrate growth, invest 
in appropriate transportation infrastructure, and 
minimize conflict with host communities. For more 
information on DVRPC’s Freight Centers, visit 
www.dvrpc.org/webmaps/PhillyFreightFinder. 
 



B R I S T O L  C O R R I D O R  S T U D Y  9  

 
   

Figure 5: Freight Centers and Infrastructure 

 
Source: DVRPC, 2021 

The existing Freight Centers include proposed or approved developments, and vacant parcels that could be 
redeveloped in the future. In some areas, the Freight Centers border or overlap potential redevelopment 
areas identified in the Bristol Township TCDI study. The figures in Appendix A identify large Freight Center 
buildings by development status and their proximity to potential redevelopment areas. Table A-1 provides 
additional information about the buildings.  

Truck Movement Patterns 
The expansive freight development in and around the study area has a substantial impact on the movement 
of the trucks across the network. To better inform the understanding of how these trips move through the 
study area, an analysis was conducted utilizing INRIX Trips data. The INRIX data is compiled from global 
positioning system (GPS) trace trip tour data, categorized between medium and heavy trucks, and was 
collected over four one-week periods in 2018 that represent each season. These weeks include January 21–
27, April 22–28, July 15–21, and October 14–20. Due to the timing of the sample data, only the final week 
sample represents the current conditions of the fully opened I-95 ramps. 
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  The analysis of these trips focused on activity that originated in, or was destined for, the study area. This 

origin-destination analysis provides a clearer definition of where truck trips are originating from when they 
enter the study area and where truck trips are heading when they depart the study area. 

Gateways 
Understanding the routes and interchange ramps that trucks utilize to access the study area is essential to 
understanding the distribution of truck activity in the area. To evaluate how trucks access the study area, 
gateway locations were defined at the access points along the study area boundary or at interchanges that 
connect to the surface street network. The gateways were analyzed to calculate the distribution of inbound 
and outbound trip behavior.  

For heavy trucks conducting business in the study area, the predominant points of entry and exit were via the 
three I-95 interchanges, as illustrated in Figure 6. These primary access points to the national and regional 
freight network demonstrated substantially higher shares of heavy truck activity versus the surface street 
gateways. Street Road and US 13 (from the north) handled the largest share of heavy trucks entry/leaving the 
study area of the surface street gateways.  

Figure 6: Heavy Truck Gateways 
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  Medium trucks in the study area demonstrated a more dispersed pattern of entry/exit, as shown in Figure 7. 

This is typical of the smaller fleet vehicles that tend to be more locally serving. For these trucks, the busiest 
points of entry/exit were Street Road and I-95 Interchange 39. The remaining gateways handled a mixed 
share, emphasizing that these vehicles are less reliant on access to/from the national and regional freight 
network. 

Figure 7: Medium Truck Gateways 

 

Trip Paths 
The INRIX data is compiled from a collection of data points generated by anonymized GPS devices aboard 
commercial vehicles, allowing for analysis to illustrate the path selection for both medium and heavy trucks. 
This can be used to look at truck paths within and beyond the study area to understand how trucks are 
connecting from local freight generators to the regional freight network.  

The visualizations of the distribution of truck trips in the study area (Figures 8 and 9) show the primary 
generators are mostly captured by the identified Freight Centers. Some generators exist beyond these 
geographic areas, most notably the Levittown Town Center and the FedEx Freight facility on Bristol Pike.  
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  The distribution of trucks through the study area shows expected patterns with high concentrations on Major 

Collectors, as well as the Principal and Minor Arterials. Routes like PA 413, US 13 (north of 413), and Street 
Road serve the largest share of heavy trucks in the study area. South of PA 413, truck volumes are more 
heavily distributed to State Road and River Road with more local serving traffic remaining on US 13. The 
heavy truck moves on River Road in this area are significant as it is served via connection on Cedar Avenue 
in Croydon, which runs through a mix of residential and commercial land uses. Special attention should be 
given to multimodal improvements along these corridors to reduce conflict between trucks and other modes. 

Figure 8: Heavy Truck Trip Distribution 
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  Figure 9: Medium Truck Trip Distribution 

 

Anticipated Development and Future Trends 
National trends related to growth in e-commerce and shifting consumer behaviors have driven up demand for 
distribution space in the region. High cost of land in traditional markets (northern New Jersey) and the need to 
have more immediate access to the consumer base is leading to increasing levels of industrial land 
redevelopment. In addition, reuse of older warehouse spaces for newer types of distribution and fulfillment 
activities is introducing higher levels of activity to existing properties. The local impacts of these trends require 
additional analysis.  

The NorthPoint Development proposal to redevelop the former US Steel plant in Falls Township is a 
transformative development for Bucks County. Located approximately 7 miles northeast of the study area, this 
proposal seeks to develop over 10 million square feet of distribution and warehouse space to meet the 
regional growth in demand spurred on by consumer habits. This proposed development would be one of the 
largest single locations of warehouse development in the region and at full build-out would exceed all the 
combined development in the three freight centers accounted for in this study. 

In addition to the sheer size of development, the nature of the proposed development being focused on 
distribution centers and fulfillment activities has the potential to create a higher trip generation rate than 
typical warehouse uses currently located in Lower Bucks County. The quantity and distribution of this activity 
is yet to be fully understood as only the first few buildings have been officially proposed. The proposed site 
will require access to major interstates such as I-95 and I-195 in New Jersey for vital connections to ports and 
consumer markets. The Turnpike/I-95 interchange at Bristol Pike in Bristol Township is one of several access 
points to this network. 
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  Though beyond the scope of this study, the NorthPoint development has the potential to introduce added 

truck activity to the study area. More significantly, the development proposal will have substantial truck trip 
generation impacts in Lower Bucks County. Workforce access to these new facilities will generate additional 
vehicular traffic and increase the demand for transit connections in the area. The accommodation of such a 
massive development will require additional study to assess the potential impacts of these new types of trips 
and their distribution across the transportation system. 
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  CHAPTER 2:  

Traffic Analysis 

Traffic Modeling Process 
Three scenarios were modeled using Vissim microsimulation software to evaluate current and future traffic 
performance and the effect of proposed improvements (Table 2): 

• Base Year (2019): A portion of DVRPC’s regional model was exported to Vissim and calibrated based 
on 2019 traffic counts and other existing conditions data to evaluate present traffic performance (level 
of service [LOS], delay, queuing, etc.). 

• Future Year (2045): A portion of DVRPC’s regional model for future year 2045 was exported to 
Vissim. Currently approved developments and funded transportation projects were included in this 
scenario. The goal of this future year model is to evaluate the effect of anticipated growth on traffic 
performance and identify potential future deficiencies in the transportation network. 

• Future Year (2045) + Improvements: Based on deficiencies identified in the Future Year (2045) 
scenario, transportation improvement alternatives were developed. The Future Year (2045) + 
Improvements scenario evaluates their effect on future traffic performance. 
 
 

Table 2: Scenario Inputs 

Base Year (2019) Future Year (2045) Future Year (2045) + 
Improvements 

• 2019 AM and PM peak-
hour travel demand from 
DVRPC regional model 

• 2019 AM and PM peak-
hour traffic counts 

• Current roadway 
geometry and traffic 
signal plans 

• Includes I-95/I-276/I-295 
partial interchange 
completed in 2018 

• 2045 AM and PM peak-
hour travel demand from 
DVRPC regional model, 
based on projected 
growth in population and 
employment 

• Regionally significant 
planned transportation 
improvements funded in 
Long-Range Plan  

• Major approved local 
land developments 

• Geometry, signal plans, 
and calibration 
parameters from Base 
Year (2019) model 

• Based on Future Year 
(2045) model (travel 
demand, calibration 
parameters, local 
development and Long-
Range Plan 
improvements) 

• Additional transportation 
improvements to address 
traffic flow issues 
identified in Future Year 
(2045) scenario 
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  Base Year (2019) Analysis 

The first step in many traffic modeling studies is to establish a baseline. Data showing existing traffic 
conditions in the study area is collected and used in the model calibration process to ensure the model is 
accurately representing reality. The Base Year (2019) model is used to determine the existing traffic volume, 
queue length, delay, and overall LOS at each intersection, which serves as a baseline for comparison to other 
modeled scenarios. The new interchange connecting I-276 and I-95 is included in the Base Year (2019) 
scenario. In addition to roadway geometry and signal plans for the study area, as well as 2019 AM and PM 
peak-hour travel demand from DVRPC’s regional travel model, the following information was collected to 
inform model calibration. 

Traffic Counts 
Figure 10 shows the location of traffic counts conducted for this study, as well as the extent of the 
microsimulation (Vissim) network. Counts were collected on typical weekdays in Fall 2019. AM and PM peak 
hours were derived from these counts: 8:15–9:15 AM and 5:15–6:15 PM. 

Table 3 shows AM and PM peak-hour volumes for several major intersections in the study area. 

Figure 10: Traffic Count Locations 
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Table 3: Traffic Volumes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Travel Times, Average Speed, and Travel Time Index (TTI) 
To calibrate the existing conditions model, vehicle travel times were recorded for several road segments in 
the study area (Table 4, Figure 11). These travel times are based on INRIX data and represent average 
conditions for all weekdays in 2019. Travel times were recorded for the AM and PM peak hours, as well as 
12:00–1:00 AM to represent free-flow conditions. 

Average speed was calculated by dividing the travel time for a given segment by the segment length. This 
method of calculating average speed includes delay due to traffic signals, as well as congestion.  

Finally, TTI was calculated for each segment during the AM and PM peak hours by dividing peak-hour travel 
times by free-flow travel times. By comparing peak-hour travel time to free-flow conditions, TTI reflects the 
increase in travel time experienced by drivers due to traffic congestion. A TTI of 1.0 means no increase in 
travel time; a TTI of 1.5 means that travel times increase by 50 percent. It is normal and appropriate for TTI to 
increase during peak hours, and a peak-hour TTI of up to 1.5 means the roadway is busy as expected. A TTI 
of 1.5 or greater would reflect seriously congested conditions. 
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  Table 4: Travel Times, Average Speed and Travel Time Index (TTI)  

 
 
Figure 11: Travel Times, Average Speed, and TTI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: INRIX, weekdays Jan 2019–Dec 2019; Reference Map: ESRI 

PA 413 SB: I-
95 underpass 
to Otter St.

2.12 5.4 5.9 4.7 23.6 21.6 1.1 1.3

US 13 EB: 
Street Rd.  
to Edgely Rd.
US 13 WB: 
Haines Rd. to 
Bensalem 
Blvd.

6.17 12.4 14.6 11.3 29.9 25.4 1.1 1.3

26.8 23.2 1 1.2

Road 
Segment

Distance 
(mi)

Average 
AM Peak 

Travel 
Time 
(min)

Average 
PM Peak 

Travel 
Time 
(min)

Free-
Flow 

Travel 
Time 
(min)

PM Peak 
Average 

Speed 
(mph)

1.1 1.2

AM Peak 
Average 

Speed 
(mph)

PA 413 NB: 
Otter St. to I-
95 ramps

6.44 12.6 14.5 12 30.7 26.6

AM Peak 
TTI

PM Peak 
TTI

1.16 2.6 3 2.5
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  Results 

What LOS is: 

LOS is a transportation engineering method used to quantify motor vehicle traffic conditions. The Highway 
Capacity Manual uses letter grades, “A” through “F,” to describe vehicle congestion and average delay by 
turning movement, intersection approach, or entire intersections, as outlined in Table 5. 

Table 5: LOS for Signalized and Unsignalized Intersections 

LOS Value 

Average Delay 
(seconds per 

vehicle),  
Signalized 

Intersection 

Average Delay  
(seconds per vehicle),  

Unsignalized 
Intersection 

 
General Description 

A 0–10 0–10 Free flow  
(minimal delay) 

B >10–20 >10–15 
Stable flow  

(slight delay) 

C >20–35 >15–25 
Stable flow  

(acceptable delay) 

D >35–55 >25–35 
Approaching unstable  

(tolerable delay)   

E >55–80 >35–50 
Unstable flow 

(intolerable delay) 

F >80 >50 
Forced flow 

(Congested, queues fail to 
clear) 

Source: Transportation Research Board, Highway Capacity Manual, 2010 

Agencies often base transportation and development decisions on their impact on LOS, with the intention of 
maintaining or improving the quality of life for residents and users of the local road network. However, 
traditional LOS does not paint the entire picture of mobility. 

What LOS is not:  

Although it uses letter grades, LOS results should not be read like a report card. The goal in traffic operations 
is not to achieve an LOS of A, but to create conditions that maintain stable traffic flow that is typically 
achieved within the LOS range of A to C. An entire network of intersections with an LOS of A during peak 
hours often points to a system designed for more capacity than necessary. 

The bigger picture: 

Focusing solely on LOS centers the conversation around vehicle congestion, without considering 
relationships and conflicts with other modes and skewing recommendations away from designs that create 
truly Complete Streets. Transportation improvement projects should prioritize the movement of people and 
goods, not just the movement of vehicles.  
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  A variety of methods exist for calculating LOS-like measures for other modes, such as bikes, pedestrians, and 

transit, and for calculating combined Multimodal LOS measures. However, it is difficult to quantify the quality 
of service for non-motorized modes, since the comfort, convenience, and safety of walking, biking, and using 
transit are often more subjective. Many of these methods require copious amounts of data that may not be 
reliably available or are not trusted to result in an apples-to-apples comparison between modes. 

Although this report/document/memo will provide LOS results, it will also present ideas to support mobility for 
all road users. LOS should be considered as an important part of a larger picture of mobility. 

A summary of intersection-level performance measures for the AM and PM Base Year (2019) scenario are 
shown in Tables 6 and 7. More detailed performance measures broken down by movement and approach are 
found in Appendix B. This scenario has been calibrated to 2019 traffic counts, and includes the new 
connection between I-95 and I-276.  

Table 6: Base Year (2019) Summary – AM Peak Hour 

AM Peak: 8:15–9:15 AM Intersection 
Volume 

Intersection 
Delay (s) 

Intersection 
LOS 

I-95 NB ramps at Street Rd 4,179 39 D 
I-95 SB ramps at Street Rd 5,593 64.5 E 
US 13 and Street Road EB ramps 2,143 60.3 E 
US 13 and Street Road WB ramps 3,481 48 D 
US 13 and Park Ave 2,467 12.6 B 
US 13 and Bensalem Blvd 2,239 15.6 B 
US 13 and Haunted Ln/ Totem Rd 845 6.1 A 
US 13 and Walnut Ave/ Cedar Ave 1,950 18.9 B 
US 13 and Newportville Rd 2,558 14.7 B 
US 13 and PA 413 2,933 35.3 D 
US 13 and Commerce Dr 1,081 15.1 B 
US 13 and Bath Rd 2,650 31.1 C 
US 13 and Beaver St/ Beaver Dam Rd 2,098 19.7 B 
US 13 and Green Ln 4,436 36.4 D 
US 13 and Edgely Rd 1,339 18.6 B 
US 13 and Haines Rd 649 19.8 B 
US 13 and Home Depot driveway 909 6.9 A 
US 13 and Levittown Pkwy 1,856 17.4 B 
PA 413 and Bath Rd/ Durham Rd 1,944 28.3 C 
PA 413 and Ford Rd 1,944 28.3 C 
PA 413 and Wharton Rd/ Old Rodgers Rd 1,166 12.6 B 
PA 413 and I-95 ramps 1,639 23.9 C 
PA 413 and Rockview Dr 1,660 19 B 
PA 413 and Winder Dr 918 20.1 C 
PA 413 and Western Ave 1,592 28.5 C 
PA 413 and Otter St 2,181 31.3 C 
PA 413 and State Rd 2,304 30 C 

 



B R I S T O L  C O R R I D O R  S T U D Y  2 1  

 
  Table 7: Base Year (2019) Summary – PM Peak Hour 

PM Peak: 5:15–6:15pm Intersection 
Volume 

Intersection 
Delay (s) 

Intersection 
LOS 

I-95 NB ramps at Street Rd 2,485 108.5 F 
I-95 SB ramps at Street Rd 3,125 37 D 
US 13 and Street Road EB ramps 1,531 11.5 B 
US 13 and Street Road WB ramps 1,999 16.3 B 
US 13 and Park Ave 2,122 9.5 A 
US 13 and Bensalem Blvd 2,180 23.2 C 
US 13 and Haunted Ln/ Totem Rd 948 4.1 A 
US 13 and Walnut Ave/ Cedar Ave 2,037 35.7 D 
US 13 and Newportville Rd 1,716 20.6 C 
US 13 and PA 413 3,755 28.3 C 
US 13 and Commerce Dr 1,967 13.6 B 
US 13 and Bath Rd 2,809 33.7 C 
US 13 and Beaver St/ Beaver Dam Rd 2,593 19.7 B 
US 13 and Green Ln 3,434 33 C 
US 13 and Edgely Rd 2,309 14.9 B 
US 13 and Haines Rd 351 12.5 B 
US 13 and Home Depot driveway 2,111 6.6 A 
US 13 and Levittown Pkwy 2,517 25.7 C 
PA 413 and Bath Rd/ Durham Rd 2,437 37.8 D 
PA 413 and Ford Rd 2,439 19.4 B 
PA 413 and Wharton Rd/ Old Rodgers Rd 2,380 6.4 A 
PA 413 and I-95 ramps 3,941 29.8 C 
PA 413 and Rockview Dr 2,909 20 B 
PA 413 and Winder Dr 2,392 7.5 A 
PA 413 and Western Ave 2,338 16.1 B 
PA 413 and Otter St 2,727 22.7 C 
PA 413 and State Rd 2,684 23.5 C 

 

Analysis 
AM Peak Hour (8:15 AM–9:15 AM): Intersections with LOS E or F 

During the AM peak hour, the intersection of Street Road and I-95 southbound operates at LOS E. 
Movements experiencing significant delay at this intersection include all movements exiting the highway onto 
Street Road, and all eastbound movements (turning onto I-95 south and continuing on toward the northbound 
ramp and State Road).  

Long queues on the eastbound approach to I-95 southbound spill all the way back to the intersection of US 13 
and Street Road eastbound, also causing that intersection to perform at LOS E. Queues on the westbound 
approach to I-95 southbound sometimes spill back into the intersection of Street Road and I-95 northbound. 
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  AM Peak Hour (8:15 AM–9:15 AM): Intersections with LOS D 

LOS D is usually considered tolerable and appropriate for urbanized facilities. However, intersections with 
LOS D may include unstable movements, and may be sensitive to future volume increases. The following 
intersections operate at LOS D during the AM peak: 

• I-95 northbound ramps and Street Road; 

• US 13 and Street Road westbound (delay on westbound approach); 

• US 13 and PA 413 (delay on westbound and eastbound left turns from PA 413 onto US 13); and 

• US 13 and Green Lane (delay on westbound left from Green Lane onto US 13). 

PM Peak Hour (5:15 PM–6:15 PM): Intersections with LOS E or F 

During the PM peak hour, the intersection of Street Road and I-95 northbound operates at LOS F. 
Movements experiencing significant delay at this intersection include all movements exiting the highway onto 
Street Road, and all westbound movements (turning right onto I-95 north and continuing on toward the 
southbound ramps and US 13).  

PM Peak Hour (5:15 PM–6:15 PM): Intersections with LOS D 

The following intersections operate at LOS D during the AM peak: 

• I-95 southbound ramps and Street Road (delay on southbound approach–vehicles exiting highway); 

• US 13 and Walnut Avenue/Cedar Avenue (delay on westbound approach); and 

• PA 413 and Bath Road/Durham Road. 

Future Year (2045) Analysis 
The Future Year (2045) AM and PM scenarios reflect projected population and employment, regionally 
significant transportation improvements that are funded in DVRPC’s Long-Range Plan, and approved land 
developments. A number of developments have been recently proposed or approved in the study area, 
including several in DVRPC-designated Freight Centers. The figures in Appendix A illustrate large sites 
(greater than 50,000 square feet) in the four major study area Freight Centers, including currently occupied, 
vacant, approved, and proposed sites. Approved developments with more than 50,000 industrial or 
commercial square feet were included in the microsimulation model for a more detailed estimate of traffic 
impact to adjacent roadways. 

An approved Wawa development at the intersection of PA 413 and State Road was also included due to an 
expected traffic impact at that intersection. 

The transportation improvements and land developments included in the Future Year (2045) scenario are 
listed below and shown in Figure 12, identified by the same numbers. 
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  Transportation Improvements: 

• (1) I-95/US 13/PA 132 Slip Ramp Operation Improvement: This improvement will provide direct, one-
way access to I-95 southbound from the US 13/PA 132 (Street Road) intersection by rerouting traffic 
from the Street Road off-ramp from eastbound Street Road to I-95 southbound via a direct connection 
to the I-95 southbound on-ramp.  

• (2) Route 13 Connector: Interchange 42 to US 13 ramp reconstruction includes at-grade, signalized 
intersection with US 13.2 
 

Land Developments: 

• (3) Bristol Industrial Park Lots 7B and 7C (81,600 industrial-manufacturing square feet); 

• (4) Wawa Food Market and Fueling Station at PA 413 and State Road (10,881 commercial-gas 
station square feet); and 

• (5) 3750 State Road – tentatively an Amazon warehouse (235,240 industrial-warehouse square feet). 
 

Figure 12: Transportation Improvements and Land Developments in Future Year Scenario 

 
                                                      
2 This project is complete at the time of writing. However, it was not complete at the time that traffic counts were taken. 
Therefore, the Base Year (2019) AM and PM scenarios include an unsignalized interchange, while the Future Year (2045) 
scenarios will include the new signal. 
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  Results 

LOS results, as well as volumes and intersection delay for the Future Year (2045) AM and PM scenarios, are 
summarized in Tables 8 and 9, and in Figure 13. Detailed performance measures broken down by approach 
and movement are found in Appendix C. Locations with traffic flow issues in this scenario are reviewed below. 
In general, study recommendations will address intersections operating at LOS E or F. Intersections with LOS 
D may also be addressed where high-volume movements or approaches fail. 

Table 8: Future Year (2045) Scenario: AM Peak Performance Measure Summary 

AM Peak: 8:15–9:15 AM Intersection 
Volume 

Intersection 
Delay (s) 

Intersection 
LOS 

I-95 NB ramps at Street Rd 2,213 56 E 
I-95 SB ramps at Street Rd 2,006 98 F 
US 13 and Street Road EB ramps 1,643 27.9 C 
US 13 and Street Road WB ramps 1,433 10 A 
US 13 and Park Ave 1,397 9.4 A 
US 13 and Bensalem Blvd 1,562 14.2 B 
US 13 and Haunted Ln/Totem Rd 567 5.2 A 
US 13 and Walnut Ave/Cedar Ave 1,337 17.7 B 
US 13 and Newportville Rd 1,079 19.5 C 
US 13 and PA 413 3,357 35.4 D 
US 13 and Commerce Dr 1,160 12.8 B 
US 13 and Bath Rd 3,033 24.7 C 
US 13 and Beaver St/ Beaver Dam Rd 2,255 16.5 B 
US 13 and Green Ln 3,116 20.1 C 
US 13 and Edgely Rd 1,018 12.1 B 
US 13 and Haines Rd 734 10.5 B 
US 13 and Home Depot driveway 1,000 5 A 
US 13 and Levittown Pkwy 2,114 18.7 B 
PA 413 and Bath Rd/ Durham Rd 1,945 24 C 
PA 413 and Ford Rd 2,008 9.2 A 
PA 413 and Wharton Rd/ Old Rodgers Rd 1,335 5.5 A 
PA 413 and I-95 ramps 2,080 25.1 C 
PA 413 and Rockview Dr 1,840 10 A 
PA 413 and Winder Dr 973 4.7 A 
PA 413 and Western Ave 2,663 15.7 B 
PA 413 and Otter St 2,086 29.9 C 
PA 413 and State Rd 2,660 30 C 
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Table 9: Future Year (2045) Scenario: PM Peak Performance Measure Summary 

PM Peak: 5:15–6:15pm Intersection 
Volume 

Intersection 
Delay (s) 

Intersection 
LOS 

I-95 NB ramps at Street Rd 2,540 117.7 F 
I-95 SB ramps at Street Rd 2,909 45 D 
US 13 and Street Road EB ramps 1,879 16.6 B 
US 13 and Street Road WB ramps 2,084 16.9 B 
US 13 and Park Ave 2,234 10.2 B 
US 13 and Bensalem Blvd 2,285 33.6 C 
US 13 and Haunted Ln/Totem Rd 1,027 4.1 A 
US 13 and Walnut Ave/Cedar Ave 2,136 21.2 C 
US 13 and Newportville Rd 1,744 27.1 D 
US 13 and PA 413 3,825 29.3 C 
US 13 and Commerce Dr 2,020 13.2 B 
US 13 and Bath Rd 2,949 37.6 D 
US 13 and Beaver St/ Beaver Dam Rd 2,808 24.3 C 
US 13 and Green Ln 3,699 30 C 
US 13 and Edgely Rd 2,510 17 B 
US 13 and Haines Rd 383 14.1 B 
US 13 and Home Depot driveway 2,339 6.9 A 
US 13 and Levittown Pkwy 2,855 31 C 
PA 413 and Bath Rd/ Durham Rd 2,477 37.7 D 
PA 413 and Ford Rd 2,452 16.5 B 
PA 413 and Wharton Rd/ Old Rodgers Rd 2,434 6.4 A 
PA 413 and I-95 ramps 4,029 47.6 D 
PA 413 and Rockview Dr 3,004 27.9 C 
PA 413 and Winder Dr 2,468 9 A 
PA 413 and Western Ave 2,428 18.2 B 
PA 413 and Otter St 2,812 21.3 C 
PA 413 and State Rd 2,807 27.4 C 
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  Figure 13: Future Year (2045) Scenario: AM and PM Peak LOS 

 
 

Analysis 
AM Peak Hour (8:15 AM–9:15 AM): Intersections with LOS E or F 

• I-95 southbound ramps at Street Road: During the AM peak hour, the intersection of Street Road and 
I-95 southbound operates at LOS F. All eastbound and southbound movements experience at least 
80 seconds of delay, on average. Westbound through movements are not significantly delayed, 
although westbound lefts experience an average of 80 seconds of delay. The average delay for this 
intersection is about 47 seconds greater than in the Base Year (2019) scenario, despite the addition 
of a slip ramp from US 13 to I-95. The westbound left turn onto I-95 southbound also fails, leading to 
traffic spillback into the I-95 northbound intersection. 

• I-95 northbound ramps at Street Road: During the AM peak hour, the intersection of Street Road and 
I-95 northbound operates at LOS E. Westbound through movements experience the most delay with 
an average of 108 seconds. 
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  AM Peak Hour (8:15 AM–9:15 AM): Intersections with LOS D 

• US 13 and PA 413: During the AM peak hour, the intersection of US 13 and PA 413 operates at LOS 
D. The left and through movements on PA 413 eastbound both experience over 55 seconds of delay 
on average. 

PM Peak Hour (5:15 PM–6:15 PM): Intersections with LOS E or F 

• I-95 northbound ramps at Street Road: During the PM peak hour, the intersection of Street Road and 
I-95 northbound operates at LOS F. All northbound and westbound movements experience two or 
more minutes of delay, on average, while eastbound movements are not significantly delayed. The 
average delay for this intersection is about 10 seconds greater than in the Base Year (2019). 

PM Peak Hour (5:15 PM–6:15 PM): Intersections with LOS D 

• I-95 southbound ramps at Street Road: On average, vehicles traveling southbound off of I-95 
experience about two minutes of delay. 

• PA 413 and Bath Road: On average, westbound left-turning vehicles experience about 70 seconds of 
delay.  

• US 13 and Bath Road: Northbound and southbound left turns experience the most delay at this 
intersection, with about 2.5 and 1.5 minutes of delay, respectively. Other movements experience 
tolerable levels of delay. 

• PA 413 and I-95 ramps: During the PM peak hour, the intersection of PA 413 and the interchange to 
I-95 operates at LOS D. Westbound through vehicles experience about a minute of delay at this 
intersection, and westbound vehicles turning left toward I-95 experience over two minutes of delay. 
Other movements experience moderate delay, indicating that signal timing adjustments could partially 
mitigate delay at this intersection. 

 

Comparing Base Year (2019) to Future Year (2045) 
Overall, traffic flow on US 13 and PA 413 is worse in the Future Year (2045) scenario compared with Base 
Year (2019), with delay increasing at several high-volume intersections. Since the I-95 and Street Road 
intersections are forecast to experience the most delay, Figures 14 and 15 graphically represent details of the 
intersection delay by movement and approach. 

A reshuffling and general increase in delay is typical between base and future year scenarios, as shifting 
travel patterns operate on a roadway and signal timing network meant to accommodate current demand. At 
some intersections, adjustments to signal timing may partially or entirely address traffic flow issues. At other 
intersections, changes to roadway design may be needed. The roadway improvement alternatives presented 
in the next section are intended to mitigate the issues identified in this analysis. 
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  Figure 14: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, Future 

Year (2045), AM Peak 
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  Figure 15: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, Future 

Year (2045), PM Peak 
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  CHAPTER 3:  

Recommendations 

Vehicular Improvement Alternatives 
Improvement alternatives were developed to mitigate anticipated congestion at Street Road and I-95. The 
baseline roadway configuration used in the Base Year (2019) and Future Year (2045) scenarios is shown in 
Figure 16.   

The three improvement alternatives to modify these intersections are cumulative, and are ordered by 
increasing project scope. All three would require modifications to the Street Road overpass over I-95, with 
Alternative C requiring the most modification. Table 10 summarizes the improvements included in each 
alternative. Figures 17 through 19 illustrate the three roadway configuration alternatives. 

Figure 16: Roadway Configuration, Street Road and I-95 Intersections, Future Year (2045) 
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  Table 10: Alternative Roadway Improvements to Street Road and I-95 Intersections 

Alternative A Alternative B Alternative C 

• Two lanes added to I-95 
northbound off-ramp (500 
feet). Northbound intersection 
approach includes two left-
turn lanes and two right-turn 
lanes. 

• Two lanes added to I-95 
southbound off-ramp (500 
feet). Southbound intersection 
approach includes two right-
turn lanes and one left-turn 
lane. 

• Two lanes added to I-95 
northbound off-ramp (500 
feet). Northbound intersection 
approach includes two left-
turn lanes and two right-turn 
lanes. 

• Two lanes added to I-95 
southbound off-ramp (500 
feet). Southbound intersection 
approach includes two right-
turn lanes and one left-turn 
lane. 

• One lane added to westbound 
approach to I-95 northbound 
intersection (250 feet). 
Westbound approach includes 
three through lanes and one 
right-turn lane. 

• Two lanes added to I-95 
northbound off-ramp (500 
feet). Northbound intersection 
approach includes two left-
turn lanes and two right-turn 
lanes. 

• Two lanes added to I-95 
southbound off-ramp (500 
feet). Southbound intersection 
approach includes two right-
turn lanes and one left-turn 
lane. 

• One lane added to westbound 
approach to I-95 northbound 
intersection (250 feet). 
Westbound approach 
includes three through lanes 
and one through/right lane. 

• Two lanes added to Street 
Road (one eastbound and 
one westbound) from the US 
13 ramps onto Street Road, to 
the I-95 northbound 
intersection (650 feet).  
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  Figure 17: Roadway Configuration, Street Road and I-95 Intersections, Future Year (2045) + 

Improvements Alternative A 
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  Figure 18: Roadway Configuration, Street Road and I-95 Intersections, Future Year (2045) + 

Improvements Alternative B 
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  Figure 19: Roadway Configuration, Street Road and I-95 Intersections, Future Year (2045) + 

Improvements Alternative C 

 
 
Results 
Tables 11 and 12 present the approach- and intersection-level delays resulting from each improvement 
alternative, compared with the Future Year (2045) scenario. Results for the two intersections of Street Road 
and US 13 are included in these tables, as these four intersections are in close proximity and operate as a 
system. Table 13 presents queue length results for the two approaches with spillback issues.  

Figures illustrating movement-level delay for each alternative during the AM and PM peak hours are found in 
Appendices D, E, and F.   
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  Table 11: Delay Results for Improvement Alternatives, AM Peak Hour 

 

Table 12: Delay Results for Improvement Alternatives, PM Peak Hour 

 

Table 13: Select Approach-Level Queue Length Results for Improvement Alternatives 

 
Values in red exceed available storage length (200 ft). 

Analysis 
A key benefit to the new connection between I-95 and I-276 is the ability for drivers, including freight truck 
drivers, to access the interstate highway system closer to their destination; this can reduce costs by cutting 
down on total travel time. However, the congestion at the Street Road/I-95 interchange poses a challenge for 
drivers accessing the Bensalem/Street Road Freight Center.   

Reconfiguration of these intersections is constrained due to their location on a highway overpass between a 
railway and US 13. Although cost analysis was not included in the scope of this analysis, the alternatives 
were developed in order of project scope, with Alternative A expected to be the least expensive, and 
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  Alternative C the most expensive. Alternative C is the preferred alternative, as it is the only alternative 

with no extremely unstable or failing movements in either the AM or PM peaks. 

During the AM peak hour, the three alternatives perform similarly, with Alternative C performing slightly better 
at the Street Road/I-95 southbound intersection, as well as the US 13/Street Road eastbound intersection. All 
three alleviate the major failing approaches at the two I-95 intersections. 

During the PM peak hour, Alternatives A and B improve these two intersections; however, the westbound 
approach to the I-95 northbound intersection still fails, and the overall intersection operates at LOS D. In 
Alternative C, this approach improves to LOS C, and the intersection operates at LOS C.  

In addition to delay, queuing is expected to be an issue between the two I-95 intersections. The distance 
between these two intersections is 200 feet, so any queue lengths greater than 200 feet lead to spillback and 
intersection blockage, worsening delay as vehicles cannot enter the intersection until the queue clears. During 
the AM peak hour, average queues are just under 200 feet in both directions on the bridge. All three 
alternatives significantly reduce average queue lengths during the AM peak, and slightly improve the more 
moderate average queue lengths during the PM peak.  

However, it should be noted that maximum queue lengths exceed storage in all alternatives during both the 
AM and PM peak hours. Although these spillback events are less common, they do contribute to peak-hour 
congestion. Alternative C reduces the AM maximum queue length for the eastbound approach to I-95 
northbound, although it still exceeds storage by 32 feet.  

Missing Movements 
Although this study was not scoped to analyze the impacts of the six missing movements of the I-95/I-276/I-
295 interchange, the regional modeling work completed in support of this project’s microsimulation analysis 
was examined to identify some potential impacts at a high level. The addition of the six missing movements 
would enable more direct interstate access in the desired direction of travel. The benefits of direct interstate 
access include decreasing overall travel time and increasing efficiency, leading to an overall reduction in the 
cost of goods movement.  

The map in Figure 20 shows the results of an analysis to determine where these benefits might be realized in 
the study area.  The map portrays the 2019 AM vehicle volumes to and from the Traffic Analysis Zones (TAZ) 
associated with freight centers in the study area. The thicker the green line, the more volume travels along 
those roads while traveling to or from the freight centers. The thickest green lines reiterate the results of the 
microsimulation analysis, highlighting the fact that the I-95 interchange at Street Road is heavily used. 
Creating direct access from northbound I-95 to westbound I-276 with a new ramp, one of the six missing 
movements, has the potential to alleviate some of the congestion at this interchange.  

It also seems possible that northbound trucks leaving the northernmost freight center would be more likely to 
use the interchange on US-13 near Green Lane to take I-95 westbound to I-295 northbound if that missing 
movement were added. This could alleviate some of the demand on Edgely Road and US-13 in the northern 
part of the study area. 
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  Figure 20: Freight Center Travel Flows from DVRPC’s Regional Travel Demand Model 

 

Source: DVRPC, 2021 

Freight Recommendations 
The extensive industrial development within and adjacent to the study area emphasizes the need for local 
consideration of freight movement. There are opportunities to improve the safety of the network while 
enhancing truck maneuverability. Bucks County along with municipalities and key stakeholders should 
undertake a comprehensive freight access and truck routing study in Lower Bucks County. In response to the 
proposal for over 10 million square feet of new distribution center development, this study should analyze the 
nature of activity this new style of development will generate, document existing trip distribution, identify 
critical truck network components, and develop strategies and investments to improve freight access while 
minimizing community impacts.  

The freight-focused recommendations in this section also require additional study and engineering but can 
provide critical improvements that enhance the livability within the study area as freight activity continues to 
grow. 

Truck Route Designation 
Host communities of regional Freight Centers often deal with a variety of challenges related to the 
accommodation of large truck volumes that serve these critical economic generators. This study explored the 
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  distribution of some of these trips through the truck O-D analysis. The communities in Lower Bucks County 

could benefit from pursuing the development of a truck route network. A truck route network is composed of 
multiple components that form the system. Not all of these components need to be communicated to road 
users through signage because some may be established primarily for planning purposes. The identification 
of these facilities enhances the ability to properly incorporate freight considerations into Complete Street 
infrastructure designed to preserve the safety and efficiency of the system for all users. 

The recommended components listed in Table 14 are consistent with the standards established by DVRPC 
for truck route networks in communities throughout the region. 
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Table 14: Truck-Appropriate Routes 

Limited-Access 
Highways/Regional 
Freight Corridors 

This component of the draft truck network represents the highest level of the 
truck-appropriate routes and is composed of regionally and nationally 
significant through routes. These include all Primary Highway Freight 
System components of the network, as well as major limited-access facilities 
or state and U.S. routes that serve regional travel. These facilities are often 
high-speed facilities that have limited interaction with pedestrians and other 
non-vehicular modes. The points at which this network interchanges with the 
surface street network are significant ingress/egress points for freight traffic 
to access the study area. 

Primary Truck Routes 

Primary Truck Routes create redundancy and move trucks from the 
Regional Freight Corridors network to lower-level routes and final O-Ds. 
These routes will require special consideration for the design of transit, bike, 
and pedestrian activity because they are likely to carry higher volumes of 
trucks, including tractor-trailers. 

Secondary Truck 
Routes 

Secondary Truck Routes fill the gaps in the network, providing key 
connections to commercial corridors and individual freight generators. 
Although at a lower intensity than the Primary Truck Routes, this network will 
need to accommodate trucks that continue to serve commercial and 
industrial clients. As such, additional consideration should be made in the 
design of transit, bike, and pedestrian facilities that coexist on these routes. 

Last-Mile Connectors 

Last-Mile Connectors serve to connect intermodal terminals and high-
intensity Freight Centers to the rest of the freight network. These roads 
experience high volumes of heavy freight traffic and will need to 
accommodate significant tractor-trailer volumes.  
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  Also of importance to the truck route network are truck-restricted routes (Table 15). These are streets that 

have been identified and/or signed as restricted for all trucks or some trucks based on size or weight. 

Table 15: Truck-Restricted Routes 

Geometric and Weight 
Restrictions 

Geometric restrictions may limit the length, width, or height of a vehicle. 
The national standard trailer width is 102 inches, and 102-inch-wide trailers 
are permitted on all state roads in Pennsylvania unless there is a geometric 
constraint. In Pennsylvania, trailers are restricted to a maximum of 53 feet 
in length for a single trailer and 28½ feet for a twin trailer combination. 
Signage must be used to specify the length, width, or height limits of a road 
constrained beyond these standards. 

Weight restrictions are applied to roads that are not structurally adequate to 
support heavy-truck loads. These restrictions may apply to, and be posted 
by, the gross load of a vehicle or the axle weight. 

Local Restrictions 

Local restrictions are those where a municipality may restrict truck traffic 
using a “No Trucks” sign with the option to allow an exception for local or 
residential deliveries using an “Except Local/Residential Deliveries” sign. 
Local truck restrictions can be effective in helping to manage the movement 
of trucks that are not appropriate for certain streets.  
 
It is important that there be clear policy guidance for the use of these 
restrictions. This policy should include the requirement to undertake 
analysis about the type of truck behavior being addressed and the impact to 
distribution of these trips as a result of any new restrictions. Failure to 
undertake a complete assessment of the goals and impacts of the truck 
restrictions prior to issuing them can result in more problems than they 
solve. 

 
Truck Network Designation Process 
The DVRPC truck network designation process is a locally led effort that seeks to engage key stakeholders 
and the public. The key to a successful process is inclusion of more than a single municipality, and it is 
recommended that a truck network be established at the county or a multimunicipal level. The steps for 
designation include: 

Preliminary Screening 
The first step in defining a truck route network is to identify key connectivity and potential route options. The 
starting point for this screening is the mapping of the regional and national highway freight systems that have 
been identified by DVRPC. This is the highest tier of the truck network and serves to move high volumes of 
interstate trips and bring trucks closer to their final deliveries in the city.  

The objective of this step is to draft a network of connections that link these Regional Freight Corridors to the 
key freight generators and attractors in the study area. These locations are the points or corridors that truck 
trips are directly serving and may include industrial properties, commercial corridors, or intermodal terminals. 
These draft network segments should be matched to compatible existing classification systems that can serve 
the route function and the current classification of the streets.  



 

4 2  B R I S T O L  C O R R I D O R  S T U D Y  

  
  Data Evaluation 

The second step of the process is the evaluation of the preliminary network for activity levels and 
accommodation of existing trip distribution. This data evaluation step is meant to measure the validity of the 
initial assumptions. It provides quantitative data to the process, measuring the activity levels for each of the 
draft network facilities. Truck trip trajectory data provides better contextual information on how trucks currently 
move through the network and guides decisions on the appropriate facilities to be recommended for inclusion 
in the final network.  

Review and Adoption 
Once a final draft network has been established through the data evaluation step, the network will require 
additional review and public input. This is a critical step in the advancement of the network. During this step, 
internal and external stakeholder input is solicited on the recommended network. This step includes the 
critical process of public outreach and education on the network. The engagement of community members is 
an important piece of building support for the adoption of the network. Community education and outreach are 
intended to aid the public in understanding what the network is and is not and clearly articulating to the public 
the value of the network designation in designing infrastructure that accommodates trucks while preserving 
quality of life. Feedback from communities should be considered and modifications to the final network 
designation may need to be made to accommodate local concerns if alternatives can be established.  

The final component of the review and adoption of the network is the act of adopting local ordinances 
codifying the network designation.  

Application 
After adoption of the truck route network, the county and impacted municipalities must act to ensure the 
system is implemented. There are several applications for a truck route network. As was specified previously, 
not all components are intended for signage. The primary use of the network is as a planning and design tool.  

The network should also be communicated in local transportation maps and supported by a signage plan that 
reinforces the location of both preferred and restricted routes. Local truck route maps and outreach to key 
freight generators may also be leveraged to address specific areas of interest or locations where problematic 
routing was identified in earlier steps. Land use and economic development policies can also be used to 
complement truck route network planning. 

Wayfinding and Signage 
Following the process of designating a truck route network, it is recommended that the county and local 
municipalities develop a signage plan to support routing across the critical network components.  

Truck-Appropriate Route Signage 
In order to guide trucks on the roads that are intended to accommodate them, the signage plan should include 
consistent placement of signs to reinforce the route. This can be done through the use of three types of truck 
route signs: directional, advance, and on-route signs. These signs are described in detail in Table 16 and 
Figure 21.  
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  Table 16: Truck Route Signs and Recommended Locations 

Sign Type Description Location 
Directional  Truck route sign (R14-1) with 90-degree turn 

arrow plaque (W16-5PR/L) pointing to truck 
route at intersections or other decision points. 

All intersections 
Points at which truck routes turn 
left or right at intersections with 
non-truck routes. 
At base of exit ramps 
At tunnel and bridge exits 

Advance Truck route sign (R14-1) with advance 90-
degree turn arrow plaque (W16-6PR/L) in 
advance of intersections where trucks have to 
turn onto truck route. 

150 feet before intersection 

On-Route Truck route sign (R14-1) reassuring driver that 
they are on a truck route. 

All truck routes 
One-half-mile increments 

 
Figure 21: Truck Sign Configuration 

 

In addition to the truck route signage, the signage plan should consider utilizing a “TO Marker” (M4-5) in 
conjunction with U.S. route or Pennsylvania route markers, along with corresponding arrow plaques to direct 
truck traffic to major regional freight routes. This helps to supplement the truck route wayfinding and reinforce 
to drivers that the route provides the necessary highway interchange for their trip. These signs can be 
especially useful at egress points from Freight Centers. 

Truck-Restriction Signage 
Similar to the application for truck route signs, restriction signage should also be incorporated into the signage 
plan. Restriction signage should be applied consistently across the study area to provide adequate advanced 
notice to truckers of truck restrictions. Advance signage is common for weight and height restrictions. The two 
types of signage, advance and restriction signs, are critical to communicating restrictions to drivers and are 
described in detail in Table 17.  
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  Table 17: Truck Restriction Sign Types 

Sign Type Description Location 
Restriction Applicable restriction sign at the intersection 

marking the beginning of the restricted route. 
 
 

At intersections nearest the 
beginning of the restriction at 
which point an alternative move 
is available to the driver. 

Advance Applicable restriction sign with advance move 
restriction. 

150 feet before intersection 

 
Traffic Calming 
Safety is a critical consideration in planning for large trucks as they interact with communities. Several 
locations in and adjacent to the study area exhibited truck movements that moved from industrial areas into 
mixed commercial or residential communities. These areas present elevated potential for conflict. The truck 
route designation process can help to identify the location of these points of conflict more comprehensively. 
To reduce the potential for conflicts, the deployment of traffic-calming measures should be considered, with a 
focus on locations where secondary truck facilities transition from industrial to residential or commercial land 
uses. 

Traffic calming uses physical and visual interventions that alter driver behavior and reduce motor vehicle 
speed to improve the conditions and safety of non-motorized road users. This can be used to reduce the 
speed of vehicles as they transition from rural arterial roads to slower-speed borough streets or on sections of 
road where extra driver attention is warranted. Some example measures for consideration include: 

• Median gateways: Installing raised or mountable medians can be used to narrow travel lanes and 
may require a shift in an otherwise straight travel path for drivers. These physical changes 
manage driver speed as drivers inherently slow down to navigate the change in lane.   

• High-visibility crosswalks: High-visibility crosswalks are ladder markings extending the length of 
the crosswalk that can be seen from about twice as far away as the traditional two transverse 
lines marking. 

• Rectangular rapid-flashing beacon (RRFB): RRFBs use LEDs to supplement warning signs at 
uncontrolled intersections or mid-block crosswalks. They can be activated by a pedestrian using a 
manual push button or using a passive pedestrian detection system. 

 

Transit, Bicycle, and Pedestrian Recommendations 
Connecting Commuters to Transit 
With anticipated growth in the industrial and warehousing sectors, it will be increasingly important to provide 
transportation options for commuters with limited access to personal vehicles. Although Lower Bucks County 
is served by the Southeastern Pennsylvania Transportation Authority (SEPTA) Trenton Line and a network of 
buses, there are gaps between employment sites and fixed-route transit service. Additionally, many industrial 
and warehousing employees have late-night shifts, but there is no late-night transit service in the area due to 
a low density of demand. 

Addressing the spatial and temporal mismatch between employment sites and transit service may require 
tailored programming, such as employee shuttle services, or innovative mobility solutions like the recently 
launched SEPTA Owl Link pilot program, which provides on-demand service between employment sites in 
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  Lower Bucks County and the nearest late-night transit routes. Building a cost-effective, long-term program will 

require close collaboration with SEPTA, local employers, and private service providers. 

Delaware Canal Towpath/D&L Trail Crossings 
The historical alignment of the Delaware Canal Towpath crosses high-volume arterials at several unsignalized 
locations, including Levittown Parkway, Haines Road, and Edgely Road west of US 13, and US 13 north of 
Green Lane. Recent treatments, such as signage and sidewalk improvements, encourage trail users to 
deviate from the towpath alignment and cross at signalized intersections at US 13/Green Lane and US 
13/Levittown Parkway. With potential increases in truck traffic along these arterials, these trail crossings 
should be monitored for bike/truck conflicts to understand whether additional safety measures may be 
needed.  

Similar measures should be taken at other major crossings and across high-volume driveways. Alternatively, 
trail crossings at mid-block locations could be enhanced with safety measures, such as high-visibility 
crosswalks and RRFBs. 

East Coast Greenway Alignment 
The East Coast Greenway currently follows the D&L Trail and would benefit from the safety improvements 
described above. South of Bath Street, the Greenway is tentatively planned to follow segments of Old Route 
13, State Road, and River Road, and may include both in-street and sidepath facilities (although separated 
facilities are preferred in the long term). As with the D&L Trail portion, care should be taken to design these 
facilities to ensure safe bike/truck interactions.  

The development of the Greenway also presents an opportunity to connect pedestrians and cyclists to transit 
facilities. As the final alignment is established, the county, township, and borough should consider adding or 
enhancing bicycle and pedestrian facilities on Street Road, Cedar Avenue, and Washington Street to connect 
the Greenway to the Eddington, Croydon, and Bristol rail stations. The development of a designated truck 
route network will aid in decision making around safe bicycle and pedestrian connections between trails and 
attractions. 

Next Steps 
Further Study 
This study examined the local traffic impacts of the two new ramps connecting I-95 and I-276, which opened 
in 2018, and developed recommendations to help mitigate those impacts. However, six additional ramps are 
planned for the area. Future studies should assess the impacts of these additional movements on the local 
road network so that it does not constrain future economic development in Lower Bucks County. 

The travel demand forecasts used in this study draw on demographic trends like population and employment 
growth. Additionally, the traffic impact of approved study area developments was incorporated into the 
microsimulation model. However, development proposals that are not yet approved, such as the NorthPoint 
Development proposal to redevelop Falls Township’s U.S. Steel plant, were not included. This and other 
future developments have the potential to change the distribution of truck travel and general traffic beyond 
what was considered in this study, and should be revisited as more data becomes available. 

Implementation 
One of the key strategies to work towards Bristol Township’s economic vision, as outlined in the TCDI study, 
is to address infrastructure that may constrain growth. This study has identified potential constraints on the 
transportation network and provided recommendations to address those constraints. The next step in 
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  preparing the study area’s transportation infrastructure to support future economic growth is to pursue 

funding. The TCDI study describes a variety of funding sources in great detail. A selection of potential funding 
sources relevant to the recommendations of this study is provided below. 

Transportation Improvement Program (TIP): Regionally agreed-upon list of priority transportation projects, 
listing all projects that intend to use federal funds. 

Multimodal Transportation Fund (MTF): State-distributed grants for non-motorized freight and roadway 
improvements. 

Automatic Red Light Enforcement (ARLE) Program: State-funds for low-cost, smaller-scale transportation 
and mobility improvements. 

Congestion Mitigation and Air Quality (CMAQ) Program: Funds transportation projects that can help 
reduce emissions from mobile sources, such as personal vehicle and truck traffic, to help meet National Clean 
Air Act standards. 

Transportation Alternatives Program (TAP): Funds improvements primarily for non-motorized modes. 
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  Appendix A: Land Developments in Study Area Freight 

Centers 
Figure A-1: Land Development–Bristol/PA Turnpike Interchange 358 Freight Center 

 

Note: See Table A-1 for site legend  
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Figure A-2: Land Development–West Bristol/PA 413 Freight Center, West of US 13 

 

Note: See Table A-1 for site legend   
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  Figure A-3: Land Development–West Bristol/PA 413 Freight Center, East of US 13 

 

Note: See Table A-1 for site legend   
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Figure A-4: Land Development–Bensalem/Street Road Freight Center, west of US 13 

 

Note: See Table A-1 for site legend
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  Table A-1: Study Area Buildings and Sites 

 Continued 
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Table A-1: Study Area Buildings and Sites–continued  
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  Table A-1: Study Area Buildings and Sites–continued 
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  Appendix B: Base Year (2019) Result Details 

Table B-1: Performance Measures, AM Base Year 
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  Table B-1: Performance Measures, AM Base Year–continued  
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  Table B-1: Performance Measures, AM Base Year–continued 

 

  



 

B - 4  B R I S T O L  C O R R I D O R  S T U D Y  

  
  Table B-1: Performance Measures, AM Base Year–continued 
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  Table B-1: Performance Measures, AM Base Year–continued  
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  Table B-2: Performance Measures, PM Base Year 
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  Table B-2: Performance Measures, PM Base Year–continued  
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  Table B-2: Performance Measures, PM Base Year–continued  
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  Table B-2: Performance Measures, PM Base Year–continued  
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  Table B-2: Performance Measures, PM Base Year–continued  
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  Appendix C: Future Year (2045) Result Details 

Table C-1: Performance Measures, AM Future Year 
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  Table C-1: Performance Measures, AM Future Year–continued 
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  Table C-1: Performance Measures, AM Future Year–continued 
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  Table C-1: Performance Measures, AM Future Year–continued
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  Table C-1: Performance Measures, AM Future Year–continued 
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  Table C-2: Performance Measures, PM Future Year 
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  Table C-2: Performance Measures, PM Future Year–continued  
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  Table C-2: Performance Measures, PM Future Year–continued
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  Table C-2: Performance Measures, PM Future Year–continued  
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  Table C-2: Performance Measures, PM Future Year–continued  
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  Appendix D: Future Year (2045) Improvement Alternative A 

Table D-1: Performance Measures, AM Future Year Improvement Alternative A 
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Table D-1: Performance Measures, AM Future Year Improvement Alternative A–continued 
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  Table D-1: Performance Measures, AM Future Year Improvement Alternative A–continued 
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Table D-1: Performance Measures, AM Future Year Improvement Alternative A–continued
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  Table D-1: Performance Measures, AM Future Year Improvement Alternative A–continued 
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Table D-2: Performance Measures, PM Future Year Improvement Alternative A 
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  Table D-2: Performance Measures, PM Future Year Improvement Alternative A–continued  
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Table D-2: Performance Measures, PM Future Year Improvement Alternative A–continued
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  Table D-2: Performance Measures, PM Future Year Improvement Alternative A–continued 
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Figure D-1: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, 
Alternative A, AM Peak 
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  Figure D-2: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, 

Alternative A, PM Peak 
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  Appendix E: Future Year (2045) Improvement Alternative B 

Table E-1: Performance Measures, AM Future Year Improvement Alternative B 
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Table E-1: Performance Measures, AM Future Year Improvement Alternative B–continued 
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  Table E-1: Performance Measures, AM Future Year Improvement Alternative B–continued
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Table E-1: Performance Measures, AM Future Year Improvement Alternative B–continued 
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  Table E-1: Performance Measures, AM Future Year Improvement Alternative B–continued 
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Table E-2: Performance Measures, PM Future Year Improvement Alternative B 
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  Table E-2: Performance Measures, PM Future Year Improvement Alternative B–continued 
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Table E-2: Performance Measures, PM Future Year Improvement Alternative B–continued 
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  Table E-2: Performance Measures, PM Future Year Improvement Alternative B–continued 
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Figure E-1: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, 
Alternative B, AM Peak 
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  Figure E-2: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, 

Alternative B, PM Peak 
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  Appendix F: Future Year (2045) Improvement Alternative C 

Table F-1: Performance Measures, AM Future Year Improvement Alternative C 
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Table F-1: Performance Measures, AM Future Year Improvement Alternative C–continued 
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  Table F-1: Performance Measures, AM Future Year Improvement Alternative C–continued 
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Table F-1: Performance Measures, AM Future Year Improvement Alternative C–continued 
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  Table F-1: Performance Measures, AM Future Year Improvement Alternative C–continued 
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Table F-2: Performance Measures, PM Future Year Improvement Alternative C 
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  Table F-2: Performance Measures, PM Future Year Improvement Alternative C–continued  
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Table F-2: Performance Measures, PM Future Year Improvement Alternative C–continued  
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  Table F-2: Performance Measures, PM Future Year Improvement Alternative C–continued  
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Figure F-1: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, 
Alternative C, AM Peak 
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  Figure F-2: Movement, Approach, and Intersection LOS, Street Road and I-95 Intersections, 

Alternative C, PM Peak 
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