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Executive Summary

The Concordia Group proposes to develop the mixed-use development to be located on the north side of Lancaster 
Avenue (S.R. 0030), between Bellevue Avenue and Wayne Avenue in Radnor Township, Delaware County, 
Pennsylvania (Figure 1).  The proposed mixed-use development consists of 52 multifamily apartment units (mid-
rise) and 1,302 s.f. of commercial retail space (Figure 2).  The project also proposes to provide 119 parking spaces 
for the residential portion and 9 parking spaces for the retail portion on site.  Access to the site is proposed to be 
provided via one (1) full-movement driveway along Bellevue Avenue.  The property to be redeveloped by the 
proposed mixed-use development is currently occupied by a municipal parking lot.  The existing municipal parking 
lot will be relocated along West Avenue adjacent to the train tracks.  

The scope of this Traffic Impact Assessment is based on PennDOT’s guidelines, per the Department’s Publication 
282, Appendix A Policies and Procedures for Transportation Impact Studies Related to Highway Occupancy Permits, 
dated September 2022, and the requirements of the Township Ordinance.

The purpose of this traffic impact assessment is to evaluate the traffic impacts of the proposed development.  The 
scope of this study includes an evaluation of the existing weekday morning and weekday afternoon peak hours, as 
well as the future 2025 build-out year, both without and with the development at the following study intersections:

 Lancaster Avenue (S.R. 0030) and Bellevue Avenue
 Bellevue Avenue and Proposed Driveway

Based on trip generation data compiled for Multifamily Housing (Mid-Rise) (ITE Land Use Code 221) and Strip Retail 
Plaza (<40k) (ITE Land Use Code 822) contained in the Institute of Transportation Engineers (ITE) publication entitled, 
Trip Generation Manual, 11th Edition, and assumed mass transit and pedestrian reductions, the proposed 
development will generate a total of approximately 15 “new” trips during the weekday morning peak hour and 26 
“new” trips during the weekday afternoon peak hour.  Due to the location of the development in Wayne within close 
proximity to a SEPTA Regional Rail Line, there will be less dependency on vehicles.  A large portion of trips will be 
supplemented by transit (SEPTA) and pedestrians.  

For residential modal reductions, McMahon referenced data from the United States Census Bureau titled 
“Commuting Characteristics by Sex, 2017-2021 American Community Survey 5-Year Estimates” (Appendix L).  Based 
on this data, the Wayne area of Radnor Township (19087 Zip Code) has a mode of transport to work breakdown of 
69% car, 7% transit, 4% walk, 0% bike, 19% home, and 1% other.  For the residential uses, McMahon assumed 
approximately 69% car, 7% transit, and 24% pedestrians/other.

Additionally, trip reduction for internalization was applied and calculated based on PennDOT approved 
methodology (Appendix K).  These deductions take into account trips by residents to the retail space within the 
site, whereby residents do not need to leave the overall site and create a typical vehicular trip.  As a conservative 
approach, pass-by traffic percentages for the retail use were not applied to the trip generation.
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Per the traffic evaluation, the following on-site and off-site traffic improvements are recommended to mitigate the 
proposed development impacts:

Site Access

Bellevue Avenue and Proposed Driveway
 Classified as a low volume driveway based on the anticipated daily traffic volumes.
 Provide one ingress lane and one egress lane for the access.
 Provide appropriate corner radius length, which will be verified based on the largest vehicle anticipated 

to utilize the driveway.
 Provide stop-control on the egress approach.
 Based on warrants, turn lanes are not warranted or recommended.

Off-Site Traffic Improvements

Lancaster Avenue (S.R. 0030) and Bellevue Avenue
 No improvements are required or recommended.

The traffic analyses contained herein reveal that efficient access to and from the proposed development can be 
provided, and furthermore, site-generated traffic can be accommodated at the study area intersections.  Detailed 
results of the level-of-service and queuing analysis are contained in the matrices provided in Tables 1 and 2.



Table 1 - Level of Service Matrices

2023 2023

Existing w/o Dev
w/Dev 
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w/Dev 

Imps
Existing w/o Dev

w/Dev 

Base

w/Dev 

Imps

B B B  - - - B B B  - - -

11.0 11.0 11.1  - - - 11.2 11.2 11.3  - - -

A A A  - - - A A A  - - -

0.6 0.6 0.6  - - - 0.7 0.7 0.9  - - -

(1) Movement operates at free-flow conditions.
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Table 1 - Level of Service Matrices

w/Dev Base w/Dev Imps w/Dev Base w/Dev Imps

A  - - - A  - - -

0.9  - - - 0.6  - - -

(1) Movement operates at free-flow conditions.
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Table 2 - 95th Percentile Queue Matrices

2023 2023

Existing w/o Dev
w/Dev 
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w/Dev 
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Existing w/o Dev

w/Dev 
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w/Dev 
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(1) Distance to adjacent intersections shown in italics.

(2) Future storage/distance to adjacent intersections shown if different/improved from existing conditions.
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Table 2 - 95th Percentile Queue Matrices

w/Dev Base w/Dev Imps w/Dev Base w/Dev Imps
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2.  Bellevue Avenue and Proposed Driveway
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Existing Transportation Settings and Conditions

The proposed development will be located on the north side of Lancaster Avenue (S.R. 0030), between Bellevue 
Avenue and Wayne Avenue in Radnor Township, Delaware County, Pennsylvania (Figure 1).  The existing roadways 
and intersections in the vicinity of the site, which comprise the study area roadway network, are described in this 
section.

Roadway Characteristics

The study area roadway network and characteristics are summarized below in Table 3.  

Table 3. Existing Roadway Characteristics

Roadway Classification
Roadway Name

(Jurisdiction)

Average Daily 
Traffic Volumes

(vehicles per day)
PennDOT Roadway 

Typologies (1)

PennDOT/ 
Township (2)

Travel Lanes
(per direction)

Posted
Speed Limit

(mph)

Lancaster Avenue
(S.R. 0030)

18,915 (3) Regional Arterial
Urban –

Principal Arterial
2 25

Bellevue Avenue n/a Local Local 1 25

(1) Based on Table 1.2 – Roadway Typologies in the PennDOT Publication 13M, Design Manual Part 2.
(2) Based on the roadway classifications provided on PennDOT’s Traffic Information Repository (TIRe) website.
(3) Based on traffic data from PennDOT’s Traffic Information Repository (TIRe) website.

The following key intersections in the vicinity of the site comprise the study area:  

 Lancaster Avenue (S.R. 0030) and Bellevue Avenue
 Bellevue Avenue and Proposed Driveway

The existing characteristics of the study intersections, including field sketches and photographs are provided in 
Appendix A.  



4

Land Use Context

The proposed development is located in Radnor Township, within WBOD (Wayne Business Overlay District) as seen 
in the Radnor Township Zoning Map below. 

Source: Radnor Township Zoning Map

Area Transit Services

Transit services are currently provided by bus and train services within the vicinity of the proposed site.  SEPTA Train 
Line – Paoli/Thorndale Line is located at Wayne Station which is approximately 0.2 miles from the proposed site.  
SEPTA Bus Route 106 is located at the intersection of Lancaster Avenue (S.R. 0030) and Banbury Way/Bloomingdale 
Avenue.

Pedestrian-Bicycle Facilities

Currently, there are sidewalks located along the study intersections.  There are no bicycle lanes located along the 
study intersections.
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Traffic Count Data

Daily traffic counts were obtained from PennDOT’s Traffic Information Repository (TIRe) website.  

Turning movement traffic counts were conducted in April 2022 during the weekday morning (7:00 AM – 9:00 AM) 
and weekday afternoon (4:00 PM – 6:00 PM) peak periods.  The results of these traffic counts are tabulated by 15-
minute intervals in Appendix B.  The four highest consecutive 15-minute peak intervals during these traffic count 
periods constitute the peak hours that are the basis of this traffic analysis.  

Existing Traffic Volumes

The 2022 traffic volumes were projected to the existing year of 2023.  McMahon utilized the following methodology 
in order to project the 2023 existing base volumes utilized in the study.  The growth rate in Delaware County is 
0.00%, so there were no adjustments to the 2022 traffic volumes due to regional traffic growth.  Traffic volume 
figures depicting the 2023 Existing Volume Development are provided in Appendix C.

1. Figure C1 depicts the 2022 traffic volumes without adjustments.

2. Figure C2 depicts the balancing adjustments between the intersections.

3. Figure C3 depicts the trip assignment for the retail store located at 201 W Lancaster Avenue which exists 
in 2023 and will be included in the 2023 traffic volumes.

4. Figure C4 depicts the 2023 existing peak hour traffic volumes with adjustments that are utilized in the TIA.

The resultant peak hour traffic volumes are depicted in Figure 3A for the weekday morning (7:00 AM – 9:00 AM) 
and weekday afternoon (4:00 PM – 6:00 PM) peak periods.  The traffic volumes in Figure 3A were then analyzed to 
determine the existing operating conditions, and the results of this analysis are shown in Figure 3B.  Specific details 
regarding the analysis results and traffic operations are provided later in this report.
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Site Characteristics 

This section presents the details regarding the proposed site, including the incremental increase in traffic volumes 
generated by the development during the peak hours and the distribution of site traffic to the study area roadways, 
as well as the proposed site access configuration, traffic control, and sight distance requirements.

Existing Site Trips Relocated

Due to the development of the site, existing trips associated with the existing municipal parking lot located along 
Bellevue Avenue were removed from the site, and then redistributed throughout the study area.  The existing 
municipal parking lot trips were relocated to West Avenue.  An assignment figure depicting the redistribution of 
existing site trips is provided in Appendix D.

Trip Generation

Traffic volumes generated by the proposed development were prepared based on trip generation data compiled 
from numerous studies contained in the Institute of Transportation Engineers (ITE) publication, Trip Generation, 11th 
Edition, and assumed mass transit and pedestrian reductions.  Due to the location of the development in Wayne 
within close proximity to a SEPTA Regional Rail Line, there will be less dependency on vehicles.  A large portion of 
trips will be supplemented by transit (SEPTA) and pedestrians.  There are multiple SEPTA services located within the 
vicinity of the site.  These SEPTA services include a bus route and a train line.

For residential modal reductions, McMahon referenced data from the United States Census Bureau titled 
“Commuting Characteristics by Sex, 2017-2021 American Community Survey 5-Year Estimates” (Appendix L).  Based 
on this data, the Wayne area of Radnor Township (19087 Zip Code) has a mode of transport to work breakdown of 
69% car, 7% transit, 4% walk, 0% bike, 19% home, and 1% other.  For the residential uses, McMahon assumed 
approximately 69% car, 7% transit, and 24% pedestrians/other.

Additionally, trip reduction for internalization was applied and calculated based on PennDOT approved 
methodology (Appendix K).  These deductions take into account trips by residents to the retail space within the 
site, whereby residents do not need to leave the overall site and create a typical vehicular trip.  As a conservative 
approach, pass-by traffic percentages for the retail use were not applied to the trip generation.
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Table 4 presents the anticipated vehicular trip generation for the proposed development.

Table 4.  Vehicular Trip Generation
Weekday Morning 

Peak Hour
Weekday Afternoon

Peak Hour

Land Use Size Daily In Out Total In Out Total

Proposed Residential (1) 52 
Units

202 3 8 11 13 8 21

Transit/Pedestrian 
Reductions (3) -63 -1 -2 -3 -4 -3 -7

Internalization (4) -0 -0 -0 -2 -1 -3

“New” Residential Trips 139 2 6 8 7 4 11

Proposed Retail (2) 1,302 
s.f.

285 4 3 7 9 9 18

Internalization (4) -0 -0 -0 -1 -2 -3

“New” Retail Trips 285 4 3 7 8 7 15

Total “New” Trips 424 6 9 15 15 11 26

(1) ITE Land Use Code 221 for Multifamily Housing (Mid-Rise).
(2) ITE Land Use Code 822 for Strip Retail Plaza (<40k).
(3) Assumed to be 69% car and 31% transit/pedestrians.
(4) Based on NCHRP 684 Internal Trip Capture Estimation for the proposed residential and proposed retail.

Trip Distribution and Assignment

Site-generated traffic will approach and depart the site via different routes depending on factors such as the existing 
traffic patterns, location of major roadways, and the location of the development’s site access.  The distribution 
percentages for the anticipated directions of approach and departure and traffic assignment percentages are 
illustrated in Figure 4A.  Application of the percentages illustrated in Figure 4A to the new peak hour trips contained 
in Table 4, provides an estimate of site traffic to be added to the study area.  The site-generated traffic is also shown 
in Figure 4B for the weekday morning and weekday afternoon peak hours. 

Site Access Configuration and Traffic Control

Access to the site is proposed to be provided via one (1) full-movement driveway along Bellevue Avenue.  The 
recommendations for the proposed access designs, including auxiliary turn lanes, traffic control, and geometric 
design, were based on industry accepted criteria and guidelines.  Specifically, the need for left- and right-turn 
deceleration lanes was based on the current PennDOT guidelines in accordance with Publication 46, Chapter 11 – 
Traffic Studies.  The turn lane warrant/guideline analysis worksheets are contained in Appendix J.  
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Table 5 summarizes the results of the auxiliary turn lane warrants for the site access intersection along Bellevue 
Avenue.

Table 5.  Turn Lane Warrant Summary

Intersection
Auxiliary Lane 

Warrant
Warrant 

Satisfied? (1)

Required Lane 
Length (1)

Proposed Lane 
Length

Northbound Right NO Not Required -Bellevue Avenue and
Proposed Driveway Southbound Left NO Not Required -

(1) Based on PennDOT Publication 46, Traffic Engineering Manual, Chapter 11.16

Additionally, the geometric design of the proposed site access was preliminarily evaluated based on guidelines 
contained in the Pennsylvania Code, Chapter 441, Access to and Occupancy of Highways by Driveways and Local 
Roads, as well as local PennDOT District policies.

Based on the results of this evaluation, the following access configurations and traffic controls are recommended, 
subject to the detailed engineering of the site access:

Site Access

Bellevue Avenue and Proposed Driveway
 Classified as a low volume driveway based on the anticipated daily traffic volumes.
 Provide one ingress lane and one egress lane for the access.
 Provide appropriate corner radius length, which will be verified based on the largest vehicle anticipated 

to utilize the driveway.
 Provide stop-control on the egress approach.
 Based on warrants, turn lanes are not warranted or recommended.

Sight Distance

Sight distance field measurements and an evaluation were performed at the proposed access intersection along 
Bellevue Avenue.  Generally, the prevailing (85th percentile) travel speed, roadway grades and profiles, and the 
number of travel lanes play a role in determining if safe sight distances are available for egress and ingress at the 
proposed access.  The existing sight distances at the proposed access intersection were measured and compared 
to PennDOT’s sight distance requirements.  These sight distance requirements are contained in Pennsylvania Code, 
Chapter 441, Access to and Occupancy of Highways by Driveways and Local Roads.  
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Table 6 summarizes the available sight distance measurements, as well as PennDOT’s sight distance requirements 
at the proposed access location.

Table 6.  Sight Distance Evaluation
Bellevue Avenue and Proposed Driveway

PennDOT Requirements 
(feet)

Available
Sight Distance

Movement Direction

Posted
Speed 
(mph)

Approximate 
Grade Desirable(1) Minimum(2) (feet)

Looking Left 25 +2% 250 144 250+
Exiting

Looking Right 25 -1% 195 148 250+
Looking Ahead 25 +2% 190 144 250+Left turn 

Entering From the Rear 25 -1% N/A 148 250+
(1) Based on the desirable sight distance requirements contained in the Pennsylvania Code, Chapter 441, Access to and 

Occupancy of Highways by Driveways and Local Roads and the posted speed limit, unless otherwise noted.
(2) Based on the safe stopping sight distance requirements contained in the Pennsylvania Code, Chapter 441, Access 

to and Occupancy of Highways by Driveways and Local Roads and the posted speed limit, unless otherwise noted.

As shown in Table 6, all of the existing available sight distances at the site access intersection meet PennDOT’s 
desirable sight distance criteria.  The actual available sight distances should be verified during detailed engineering 
of the site access.  The PennDOT M-950S form is completed and provided in Appendix E for the site access 
intersection.
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Future Traffic Conditions

This section presents the future build-out year (2025) traffic conditions, both without and with the proposed 
development, which is anticipated to be completed and occupied by 2025.  The future 2025 build-out year without-
development traffic volumes were estimated by increasing the existing 2023 traffic volumes to account for regional 
growth, as described below.  The incremental increase due to the anticipated trip generation for the site was then 
added, resulting in the future 2025 build-out year with-development traffic volumes.  

Regional Traffic Growth

To account for regional traffic growth, the existing traffic volumes were increased by an annual traffic growth rate 
of 0.00 percent per year compounded for two years to 2025.  This growth rate is consistent with the traffic growth 
rate recommended by the PennDOT Bureau of Planning and Research Growth Factors for August 2022 to July 2023 
for similar, Urban Non-Interstate roadways in Delaware County.  

Local Traffic Growth

It is our understanding that there are no nearby planned developments that would affect the intersections within 
the study area.

Planned Roadway Improvements

It is our understanding that there are no roadway projects planned by the Radnor Township, PennDOT, or other 
area development projects that would have an impact on any of the study intersections.

Future Traffic Conditions

The total background growth was then added to the existing 2023 traffic volumes, resulting in the future 2025 
without-development traffic volumes.  Next, the site generated traffic volumes, as shown in Figure 4B, were added 
to the future 2025 without-development traffic volumes, resulting in the future 2025 with-development traffic 
volumes.

The resultant future 2025 peak hour traffic volumes without development are illustrated in Figure 5A, and the future 
2025 with-development peak hour traffic volumes are illustrated in Figure 5B for the weekday morning and 
weekday afternoon peak hours.  These traffic volumes were then analyzed to determine the future 2025 without 
and with development traffic operating conditions, and the results of this analysis are shown in Figures 5C and 5D.
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Capacity/Level-of-Service Results

The peak hour traffic volumes were analyzed to determine the existing and future traffic operating conditions, both 
without and with the proposed development, in accordance with the standard techniques contained in the current 
Highway Capacity Manual (6th Edition) for both signalized and unsignalized intersections.  The HCM 6th Edition 
Methodology within Synchro 11.1 (build 2, rev. 9) traffic analysis software was utilized in the traffic analyses.

These standard capacity/level-of-service analysis techniques, which calculate total control delay, are described in 
Appendix F for both signalized and unsignalized intersections, as well as the correlation between average total 
control delay and the respective level-of-service (LOS) criteria for each intersection type.  

According to PennDOT’s Policies and Procedures for Transportation Impact Studies Related to Highway Occupancy 
Permit Plans, the following procedures and assumptions were utilized:

 For unsignalized intersections, the base critical headways at TWSC intersections (Exhibit 10-11) and base 
follow-up headways at TWSC intersections (Exhibit 10-12) outlined in PennDOT’s Publication 46, Traffic 
Engineering Manual, were used. 

 If the evaluation of without-development to with-development conditions indicates that the overall 
intersection level-of-service has dropped, mitigation will be required if the increase in delay is greater 
than 10 seconds.  If the overall intersection delay increase is less than or equal to 10 seconds, mitigation 
of the intersection will not be required. 

The existing, future build-out year (2025) traffic conditions, both without and with the proposed development, are 
summarized in Figures 3B, 5C, and 5D, respectively while the detailed capacity/level-of-service analysis worksheets 
are provided in Appendices G, H, and I.  As stated in the executive summary, the level-of-service and queue 
matrices are provided in Tables 1 and 2.

As illustrated in Figures 3B, 5C, and 5D, with the proposed site and with the site related improvement 
recommendations, all study intersections will satisfy PennDOT’s level-of-service criteria.  Table 7 below summarizes 
the overall levels of service for the study, and the detailed results of the level-of-service analysis are contained in 
the matrices provided in Table 1. 
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Table 7. Overall Intersection Levels-of-Service
Weekday Morning Peak Hour
Overall Level-of-Service

(Delay in Seconds)
Intersection

Without 
Development

With 
Development(1)

Delay 
Increase

Requires 
Mitigation(2)

Lancaster Ave & 
Bellevue Ave

A
(0.6)

A
(0.6)

+0.0 NO

Bellevue Ave & 
Proposed Dwy

N/A
A

(0.9)
N/A N/A

Weekday Afternoon Peak Hour
Overall Level-of-Service

(Delay in Seconds)
Intersection

Without 
Development

With 
Development(1)

Delay 
Increase

Requires 
Mitigation(2)

Lancaster Ave & 
Bellevue Ave

A
(0.7)

A
(0.9)

+0.2 NO

Bellevue Ave & 
Proposed Dwy

N/A
A

(0.6)
N/A N/A

(1) With-development base conditions without improvements.
(2) Based on the difference in delay from without-development to with-development conditions, in accordance with 

PennDOT’s level of service requirements.

Queuing Analysis 

A queuing analysis was completed at the study intersections based on the HCM 6th Edition methodology.  The queue 
lengths will not extend into adjacent intersections at any of the study intersections.

Matrices summarizing the results of the queuing analysis are provided in Table 2. 
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Conclusions and Recommendations

The following improvements are proposed in conjunction with the proposed development:

Site Access

Bellevue Avenue and Proposed Driveway
 Classified as a low volume driveway based on the anticipated daily traffic volumes.
 Provide one ingress lane and one egress lane for the access.
 Provide appropriate corner radius length, which will be verified based on the largest vehicle anticipated 

to utilize the driveway.
 Provide stop-control on the egress approach.
 Based on warrants, turn lanes are not warranted or recommended.

Off-Site Traffic Improvements

Lancaster Avenue (S.R. 0030) and Bellevue Avenue
 No improvements are required or recommended.

The traffic analyses contained herein reveal that efficient access to and from the proposed development can be 
provided, and furthermore, site-generated traffic can be accommodated at the study area intersections.
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Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 1

Turning Movement Data

Start Time

Lancaster Avenue Lancaster Avenue Bellevue Avenue

Eastbound Westbound Southbound

U-Turn Left Thru Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Right Peds App. Total Int. Total

7:00 AM 0 2 95 0 97 0 120 2 0 122 0 0 2 3 2 221

7:15 AM 0 4 131 0 135 0 133 1 0 134 0 0 0 1 0 269

7:30 AM 0 5 178 0 183 0 159 0 0 159 0 0 2 0 2 344

7:45 AM 0 6 176 1 182 0 186 2 0 188 0 0 0 3 0 370

Hourly Total 0 17 580 1 597 0 598 5 0 603 0 0 4 7 4 1204

8:00 AM 0 8 224 0 232 0 170 2 0 172 0 0 2 1 2 406

8:15 AM 0 5 167 0 172 0 179 5 0 184 0 0 4 1 4 360

8:30 AM 0 4 126 0 130 0 174 3 0 177 0 0 5 6 5 312

8:45 AM 0 5 140 0 145 0 173 3 0 176 0 0 4 0 4 325

Hourly Total 0 22 657 0 679 0 696 13 0 709 0 0 15 8 15 1403

*** BREAK *** - - - - - - - - - - - - - - - -

4:00 PM 0 3 164 0 167 0 174 4 0 178 0 1 2 1 3 348

4:15 PM 0 4 192 0 196 0 175 7 0 182 0 0 6 7 6 384

4:30 PM 0 1 186 0 187 0 194 4 0 198 0 0 7 0 7 392

4:45 PM 0 5 156 0 161 0 167 3 0 170 0 0 3 4 3 334

Hourly Total 0 13 698 0 711 0 710 18 0 728 0 1 18 12 19 1458

5:00 PM 0 5 161 0 166 0 156 2 0 158 0 0 6 4 6 330

5:15 PM 0 4 196 0 200 0 142 11 0 153 0 0 2 5 2 355

5:30 PM 0 4 152 0 156 0 185 7 1 192 0 1 8 0 9 357

5:45 PM 0 2 164 0 166 0 171 6 0 177 0 0 3 3 3 346

Hourly Total 0 15 673 0 688 0 654 26 1 680 0 1 19 12 20 1388

*** BREAK *** - - - - - - - - - - - - - - - -

11:00 AM 0 8 190 0 198 0 169 2 0 171 0 0 4 1 4 373

11:15 AM 0 4 164 0 168 0 165 3 0 168 0 0 6 1 6 342

11:30 AM 0 9 180 1 189 0 155 4 0 159 0 0 9 5 9 357

11:45 AM 0 4 182 0 186 0 190 2 1 192 0 1 5 3 6 384

Hourly Total 0 25 716 1 741 0 679 11 1 690 0 1 24 10 25 1456

12:00 PM 0 7 183 0 190 0 165 9 1 174 0 0 6 1 6 370

12:15 PM 0 2 168 0 170 0 174 7 0 181 0 1 4 3 5 356

12:30 PM 0 6 170 0 176 0 158 5 0 163 0 0 1 1 1 340

12:45 PM 0 8 169 0 177 0 197 7 0 204 0 0 3 3 3 384

Hourly Total 0 23 690 0 713 0 694 28 1 722 0 1 14 8 15 1450

1:00 PM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1

Grand Total 0 115 4015 2 4130 0 4031 101 3 4132 0 4 94 57 98 8360

Approach % 0.0 2.8 97.2 - - 0.0 97.6 2.4 - - 0.0 4.1 95.9 - - -

Total % 0.0 1.4 48.0 - 49.4 0.0 48.2 1.2 - 49.4 0.0 0.0 1.1 - 1.2 -



Lights 0 114 3934 - 4048 0 3938 101 - 4039 0 4 92 - 96 8183

% Lights - 99.1 98.0 - 98.0 - 97.7 100.0 - 97.7 - 100.0 97.9 - 98.0 97.9

Buses 0 0 17 - 17 0 18 0 - 18 0 0 0 - 0 35

% Buses - 0.0 0.4 - 0.4 - 0.4 0.0 - 0.4 - 0.0 0.0 - 0.0 0.4

Trucks 0 1 64 - 65 0 75 0 - 75 0 0 2 - 2 142

% Trucks - 0.9 1.6 - 1.6 - 1.9 0.0 - 1.8 - 0.0 2.1 - 2.0 1.7

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 1 - -

% Bicycles on Crosswalk - - - 0.0 - - - - 0.0 - - - - 1.8 - -

Pedestrians - - - 2 - - - - 3 - - - - 56 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - 98.2 - -



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 3

04/21/2022 7:00 AM
Ending At
04/23/2022 1:15 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total
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Turning Movement Data Plot



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 4

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Lancaster Avenue Lancaster Avenue Bellevue Avenue

Eastbound Westbound Southbound

U-Turn Left Thru Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Right Peds App. Total Int. Total

7:30 AM 0 5 178 0 183 0 159 0 0 159 0 0 2 0 2 344

7:45 AM 0 6 176 1 182 0 186 2 0 188 0 0 0 3 0 370

8:00 AM 0 8 224 0 232 0 170 2 0 172 0 0 2 1 2 406

8:15 AM 0 5 167 0 172 0 179 5 0 184 0 0 4 1 4 360

Total 0 24 745 1 769 0 694 9 0 703 0 0 8 5 8 1480

Approach % 0.0 3.1 96.9 - - 0.0 98.7 1.3 - - 0.0 0.0 100.0 - - -

Total % 0.0 1.6 50.3 - 52.0 0.0 46.9 0.6 - 47.5 0.0 0.0 0.5 - 0.5 -

PHF 0.000 0.750 0.831 - 0.829 0.000 0.933 0.450 - 0.935 0.000 0.000 0.500 - 0.500 0.911

Lights 0 24 712 - 736 0 658 9 - 667 0 0 7 - 7 1410

% Lights - 100.0 95.6 - 95.7 - 94.8 100.0 - 94.9 - - 87.5 - 87.5 95.3

Buses 0 0 5 - 5 0 7 0 - 7 0 0 0 - 0 12

% Buses - 0.0 0.7 - 0.7 - 1.0 0.0 - 1.0 - - 0.0 - 0.0 0.8

Trucks 0 0 28 - 28 0 29 0 - 29 0 0 1 - 1 58

% Trucks - 0.0 3.8 - 3.6 - 4.2 0.0 - 4.1 - - 12.5 - 12.5 3.9

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

% Bicycles on Crosswalk - - - 0.0 - - - - - - - - - 0.0 - -

Pedestrians - - - 1 - - - - 0 - - - - 5 - -

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



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 5

Peak Hour Data

04/21/2022 7:30 AM
Ending At
04/21/2022 8:30 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total
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Turning Movement Peak Hour Data Plot (7:30 AM)



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 6

Turning Movement Peak Hour Data (4:00 PM)

Start Time

Lancaster Avenue Lancaster Avenue Bellevue Avenue

Eastbound Westbound Southbound

U-Turn Left Thru Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Right Peds App. Total Int. Total

4:00 PM 0 3 164 0 167 0 174 4 0 178 0 1 2 1 3 348

4:15 PM 0 4 192 0 196 0 175 7 0 182 0 0 6 7 6 384

4:30 PM 0 1 186 0 187 0 194 4 0 198 0 0 7 0 7 392

4:45 PM 0 5 156 0 161 0 167 3 0 170 0 0 3 4 3 334

Total 0 13 698 0 711 0 710 18 0 728 0 1 18 12 19 1458

Approach % 0.0 1.8 98.2 - - 0.0 97.5 2.5 - - 0.0 5.3 94.7 - - -

Total % 0.0 0.9 47.9 - 48.8 0.0 48.7 1.2 - 49.9 0.0 0.1 1.2 - 1.3 -

PHF 0.000 0.650 0.909 - 0.907 0.000 0.915 0.643 - 0.919 0.000 0.250 0.643 - 0.679 0.930

Lights 0 13 691 - 704 0 702 18 - 720 0 1 17 - 18 1442

% Lights - 100.0 99.0 - 99.0 - 98.9 100.0 - 98.9 - 100.0 94.4 - 94.7 98.9

Buses 0 0 1 - 1 0 3 0 - 3 0 0 0 - 0 4

% Buses - 0.0 0.1 - 0.1 - 0.4 0.0 - 0.4 - 0.0 0.0 - 0.0 0.3

Trucks 0 0 6 - 6 0 5 0 - 5 0 0 1 - 1 12

% Trucks - 0.0 0.9 - 0.8 - 0.7 0.0 - 0.7 - 0.0 5.6 - 5.3 0.8

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

% Bicycles on Crosswalk - - - - - - - - - - - - - 0.0 - -

Pedestrians - - - 0 - - - - 0 - - - - 12 - -

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



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 7

Peak Hour Data

04/21/2022 4:00 PM
Ending At
04/21/2022 5:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total
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Turning Movement Peak Hour Data Plot (4:00 PM)



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 8

Turning Movement Peak Hour Data (11:30 AM)

Start Time

Lancaster Avenue Lancaster Avenue Bellevue Avenue

Eastbound Westbound Southbound

U-Turn Left Thru Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Right Peds App. Total Int. Total

11:30 AM 0 9 180 1 189 0 155 4 0 159 0 0 9 5 9 357

11:45 AM 0 4 182 0 186 0 190 2 1 192 0 1 5 3 6 384

12:00 PM 0 7 183 0 190 0 165 9 1 174 0 0 6 1 6 370

12:15 PM 0 2 168 0 170 0 174 7 0 181 0 1 4 3 5 356

Total 0 22 713 1 735 0 684 22 2 706 0 2 24 12 26 1467

Approach % 0.0 3.0 97.0 - - 0.0 96.9 3.1 - - 0.0 7.7 92.3 - - -

Total % 0.0 1.5 48.6 - 50.1 0.0 46.6 1.5 - 48.1 0.0 0.1 1.6 - 1.8 -

PHF 0.000 0.611 0.974 - 0.967 0.000 0.900 0.611 - 0.919 0.000 0.500 0.667 - 0.722 0.955

Lights 0 21 704 - 725 0 680 22 - 702 0 2 24 - 26 1453

% Lights - 95.5 98.7 - 98.6 - 99.4 100.0 - 99.4 - 100.0 100.0 - 100.0 99.0

Buses 0 0 1 - 1 0 1 0 - 1 0 0 0 - 0 2

% Buses - 0.0 0.1 - 0.1 - 0.1 0.0 - 0.1 - 0.0 0.0 - 0.0 0.1

Trucks 0 1 8 - 9 0 3 0 - 3 0 0 0 - 0 12

% Trucks - 4.5 1.1 - 1.2 - 0.4 0.0 - 0.4 - 0.0 0.0 - 0.0 0.8

Bicycles on Crosswalk - - - 0 - - - - 0 - - - - 1 - -

% Bicycles on Crosswalk - - - 0.0 - - - - 0.0 - - - - 8.3 - -

Pedestrians - - - 1 - - - - 2 - - - - 11 - -

% Pedestrians - - - 100.0 - - - - 100.0 - - - - 91.7 - -



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044171, -75.391275

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 1. Lancaster Avenue and Bellevue
Avenue
Site Code: 1
Start Date: 04/21/2022
Page No: 9

Peak Hour Data

04/23/2022 11:30 AM
Ending At
04/23/2022 12:30 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total
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Turning Movement Peak Hour Data Plot (11:30 AM)



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 1

Turning Movement Data

Start Time

Parking Access Bellevue Avenue Bellevue Avenue

Westbound Northbound Southbound

U-Turn Left Right Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Thru Peds App. Total Int. Total

7:00 AM 0 0 0 3 0 0 4 0 0 4 0 0 2 0 2 6

7:15 AM 0 0 0 1 0 0 4 1 0 5 0 0 0 0 0 5

7:30 AM 0 0 0 0 0 0 4 1 0 5 0 0 2 0 2 7

7:45 AM 0 0 0 1 0 0 7 1 0 8 0 1 0 0 1 9

Hourly Total 0 0 0 5 0 0 19 3 0 22 0 1 4 0 5 27

8:00 AM 0 0 0 0 0 0 9 1 0 10 0 1 2 0 3 13

8:15 AM 0 0 0 0 0 0 8 2 1 10 0 0 4 1 4 14

8:30 AM 0 0 0 0 0 0 4 3 5 7 0 0 5 0 5 12

8:45 AM 0 0 1 2 1 0 7 1 0 8 0 1 4 0 5 14

Hourly Total 0 0 1 2 1 0 28 7 6 35 0 2 15 1 17 53

*** BREAK *** - - - - - - - - - - - - - - - -

4:00 PM 0 1 2 0 3 0 6 1 1 7 0 0 2 0 2 12

4:15 PM 0 0 1 1 1 0 11 0 5 11 0 0 8 0 8 20

4:30 PM 0 0 1 1 1 0 5 0 1 5 0 0 5 0 5 11

4:45 PM 0 0 0 1 0 0 7 0 3 7 0 0 3 2 3 10

Hourly Total 0 1 4 3 5 0 29 1 10 30 0 0 18 2 18 53

5:00 PM 0 0 4 0 4 0 7 0 0 7 0 0 6 0 6 17

5:15 PM 0 1 3 0 4 0 11 4 0 15 0 1 1 0 2 21

5:30 PM 0 1 0 1 1 1 10 0 0 11 0 0 6 0 6 18

5:45 PM 0 0 1 0 1 0 7 1 0 8 1 0 3 0 4 13

Hourly Total 0 2 8 1 10 1 35 5 0 41 1 1 16 0 18 69

*** BREAK *** - - - - - - - - - - - - - - - -

11:00 AM 0 0 1 4 1 1 9 0 0 10 1 1 4 0 6 17

11:15 AM 0 0 0 2 0 0 6 1 0 7 0 0 5 0 5 12

11:30 AM 0 0 1 1 1 0 12 1 0 13 0 1 9 1 10 24

11:45 AM 0 0 0 1 0 0 6 0 0 6 0 0 6 0 6 12

Hourly Total 0 0 2 8 2 1 33 2 0 36 1 2 24 1 27 65

12:00 PM 0 0 0 0 0 0 13 3 0 16 0 0 6 0 6 22

12:15 PM 0 1 0 1 1 0 9 0 1 9 0 1 4 0 5 15

12:30 PM 0 0 0 1 0 0 11 0 1 11 0 0 3 2 3 14

12:45 PM 0 1 1 0 2 0 14 1 1 15 0 0 3 0 3 20

Hourly Total 0 2 1 2 3 0 47 4 3 51 0 1 16 2 17 71

Grand Total 0 5 16 21 21 2 191 22 19 215 2 7 93 6 102 338

Approach % 0.0 23.8 76.2 - - 0.9 88.8 10.2 - - 2.0 6.9 91.2 - - -

Total % 0.0 1.5 4.7 - 6.2 0.6 56.5 6.5 - 63.6 0.6 2.1 27.5 - 30.2 -

Lights 0 5 16 - 21 2 190 22 - 214 2 7 91 - 100 335



% Lights - 100.0 100.0 - 100.0 100.0 99.5 100.0 - 99.5 100.0 100.0 97.8 - 98.0 99.1

Buses 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Buses - 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0

Trucks 0 0 0 - 0 0 1 0 - 1 0 0 2 - 2 3

% Trucks - 0.0 0.0 - 0.0 0.0 0.5 0.0 - 0.5 0.0 0.0 2.2 - 2.0 0.9

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

% Bicycles on Crosswalk - - - 0.0 - - - - 0.0 - - - - 0.0 - -

Pedestrians - - - 21 - - - - 19 - - - - 6 - -

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



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 3

04/21/2022 7:00 AM
Ending At
04/23/2022 1:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total

208 100 308

0 0 0

1 2 3

0 0 0

0 0 0

209 102 311

91 7 2 0

0 0 0 0

2 0 0 0

0 0 0 0

0 0 0 6

93 7 2 6
T L U P

29 0 0 0 0 29

O
ut

21 0 0 0 0 21 In

50 0 0 0 0 50

Total

P
arking A

ccess [W
B

]

R 16 0 0 0 0 16

L 5 0 0 0 0 5

U 0 0 0 0 0 0

P 21 21 0 0 0 0

98 214 312

0 0 0

2 1 3

0 0 0

0 0 0

100 215 315
Out In Total

Bellevue Avenue [NB]

U T R P

2 190 22 0

0 0 0 0

0 1 0 0

0 0 0 0

0 0 0 19

2 191 22 19

Turning Movement Data Plot



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 4

Turning Movement Peak Hour Data (8:00 AM)

Start Time

Parking Access Bellevue Avenue Bellevue Avenue

Westbound Northbound Southbound

U-Turn Left Right Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Thru Peds App. Total Int. Total

8:00 AM 0 0 0 0 0 0 9 1 0 10 0 1 2 0 3 13

8:15 AM 0 0 0 0 0 0 8 2 1 10 0 0 4 1 4 14

8:30 AM 0 0 0 0 0 0 4 3 5 7 0 0 5 0 5 12

8:45 AM 0 0 1 2 1 0 7 1 0 8 0 1 4 0 5 14

Total 0 0 1 2 1 0 28 7 6 35 0 2 15 1 17 53

Approach % 0.0 0.0 100.0 - - 0.0 80.0 20.0 - - 0.0 11.8 88.2 - - -

Total % 0.0 0.0 1.9 - 1.9 0.0 52.8 13.2 - 66.0 0.0 3.8 28.3 - 32.1 -

PHF 0.000 0.000 0.250 - 0.250 0.000 0.778 0.583 - 0.875 0.000 0.500 0.750 - 0.850 0.946

Lights 0 0 1 - 1 0 28 7 - 35 0 2 15 - 17 53

% Lights - - 100.0 - 100.0 - 100.0 100.0 - 100.0 - 100.0 100.0 - 100.0 100.0

Buses 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Buses - - 0.0 - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 - 0.0 0.0

Trucks 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Trucks - - 0.0 - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 - 0.0 0.0

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

% Bicycles on Crosswalk - - - 0.0 - - - - 0.0 - - - - 0.0 - -

Pedestrians - - - 2 - - - - 6 - - - - 1 - -

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



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 5

Peak Hour Data

04/21/2022 8:00 AM
Ending At
04/21/2022 9:00 AM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total

29 17 46

0 0 0

0 0 0

0 0 0

0 0 0

29 17 46

15 2 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 1

15 2 0 1
T L U P

9 0 0 0 0 9 O
ut

1 0 0 0 0 1 In

10 0 0 0 0 10

Total

P
arking A

ccess [W
B

]

R 1 0 0 0 0 1

L 0 0 0 0 0 0

U 0 0 0 0 0 0

P 2 2 0 0 0 0

15 35 50

0 0 0

0 0 0

0 0 0

0 0 0

15 35 50
Out In Total

Bellevue Avenue [NB]

U T R P

0 28 7 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 6

0 28 7 6

Turning Movement Peak Hour Data Plot (8:00 AM)



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 6

Turning Movement Peak Hour Data (5:00 PM)

Start Time

Parking Access Bellevue Avenue Bellevue Avenue

Westbound Northbound Southbound

U-Turn Left Right Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Thru Peds App. Total Int. Total

5:00 PM 0 0 4 0 4 0 7 0 0 7 0 0 6 0 6 17

5:15 PM 0 1 3 0 4 0 11 4 0 15 0 1 1 0 2 21

5:30 PM 0 1 0 1 1 1 10 0 0 11 0 0 6 0 6 18

5:45 PM 0 0 1 0 1 0 7 1 0 8 1 0 3 0 4 13

Total 0 2 8 1 10 1 35 5 0 41 1 1 16 0 18 69

Approach % 0.0 20.0 80.0 - - 2.4 85.4 12.2 - - 5.6 5.6 88.9 - - -

Total % 0.0 2.9 11.6 - 14.5 1.4 50.7 7.2 - 59.4 1.4 1.4 23.2 - 26.1 -

PHF 0.000 0.500 0.500 - 0.625 0.250 0.795 0.313 - 0.683 0.250 0.250 0.667 - 0.750 0.821

Lights 0 2 8 - 10 1 35 5 - 41 1 1 16 - 18 69

% Lights - 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0 100.0 100.0 - 100.0 100.0

Buses 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Buses - 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0

Trucks 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Trucks - 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0

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

% Bicycles on Crosswalk - - - 0.0 - - - - - - - - - - - -

Pedestrians - - - 1 - - - - 0 - - - - 0 - -

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



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 7

Peak Hour Data

04/21/2022 5:00 PM
Ending At
04/21/2022 6:00 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total

44 18 62

0 0 0

0 0 0

0 0 0

0 0 0

44 18 62

16 1 1 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

16 1 1 0
T L U P

6 0 0 0 0 6 O
ut

10 0 0 0 0 10 In

16 0 0 0 0 16

Total

P
arking A

ccess [W
B

]

R 8 0 0 0 0 8

L 2 0 0 0 0 2

U 0 0 0 0 0 0

P 1 1 0 0 0 0

19 41 60

0 0 0

0 0 0

0 0 0

0 0 0

19 41 60
Out In Total

Bellevue Avenue [NB]

U T R P

1 35 5 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

1 35 5 0

Turning Movement Peak Hour Data Plot (5:00 PM)



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 8

Turning Movement Peak Hour Data (11:30 AM)

Start Time

Parking Access Bellevue Avenue Bellevue Avenue

Westbound Northbound Southbound

U-Turn Left Right Peds App. Total U-Turn Thru Right Peds App. Total U-Turn Left Thru Peds App. Total Int. Total

11:30 AM 0 0 1 1 1 0 12 1 0 13 0 1 9 1 10 24

11:45 AM 0 0 0 1 0 0 6 0 0 6 0 0 6 0 6 12

12:00 PM 0 0 0 0 0 0 13 3 0 16 0 0 6 0 6 22

12:15 PM 0 1 0 1 1 0 9 0 1 9 0 1 4 0 5 15

Total 0 1 1 3 2 0 40 4 1 44 0 2 25 1 27 73

Approach % 0.0 50.0 50.0 - - 0.0 90.9 9.1 - - 0.0 7.4 92.6 - - -

Total % 0.0 1.4 1.4 - 2.7 0.0 54.8 5.5 - 60.3 0.0 2.7 34.2 - 37.0 -

PHF 0.000 0.250 0.250 - 0.500 0.000 0.769 0.333 - 0.688 0.000 0.500 0.694 - 0.675 0.760

Lights 0 1 1 - 2 0 39 4 - 43 0 2 25 - 27 72

% Lights - 100.0 100.0 - 100.0 - 97.5 100.0 - 97.7 - 100.0 100.0 - 100.0 98.6

Buses 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Buses - 0.0 0.0 - 0.0 - 0.0 0.0 - 0.0 - 0.0 0.0 - 0.0 0.0

Trucks 0 0 0 - 0 0 1 0 - 1 0 0 0 - 0 1

% Trucks - 0.0 0.0 - 0.0 - 2.5 0.0 - 2.3 - 0.0 0.0 - 0.0 1.4

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

% Bicycles on Crosswalk - - - 0.0 - - - - 0.0 - - - - 0.0 - -

Pedestrians - - - 3 - - - - 1 - - - - 1 - -

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



 

Project: Lancaster & Bellevue
Municipality: Wayne, Delaware County, PA
Setup: DR
Location: 40.044664, -75.391265

Imperial Traffic & Data Collection
www.imperialtdc.com

PO BOX 4637
Cherry Hill, New Jersey, United States  08034

609-706-6100 lklein@imperialtdc.com

Count Name: 2. Bellevue Avenue and Existing
Parking Lot Driveway
Site Code: 2
Start Date: 04/21/2022
Page No: 9

Peak Hour Data

04/23/2022 11:30 AM
Ending At
04/23/2022 12:30 PM

Lights
Buses
Trucks
Bicycles on Crosswalk
Pedestrians

Bellevue Avenue [SB]

Out In Total

40 27 67

0 0 0

1 0 1

0 0 0

0 0 0

41 27 68

25 2 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 1

25 2 0 1
T L U P

6 0 0 0 0 6 O
ut

2 0 0 0 0 2 In

8 0 0 0 0 8

Total

P
arking A

ccess [W
B

]

R 1 0 0 0 0 1

L 1 0 0 0 0 1

U 0 0 0 0 0 0

P 3 3 0 0 0 0

26 43 69

0 0 0

0 1 1

0 0 0

0 0 0

26 44 70
Out In Total

Bellevue Avenue [NB]

U T R P

0 39 4 0

0 0 0 0

0 1 0 0

0 0 0 0

0 0 0 1

0 40 4 1

Turning Movement Peak Hour Data Plot (11:30 AM)
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Appendix C 

 

2023 Existing Volume Development 
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Bowmana company

2022 Peak Hour Traffic Volumes
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Balancing Adjustments
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201 W Lancaster Avenue Trip Assignment
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2023 Existing Peak Hour Traffic Volumes with Adjustments
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Appendix D 

 

Existing Site Trips Relocated 
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2025 Future with Development - Existing Site Trips Relocated
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PennDOT M-950S Form 
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Capacity/Level-of-Service 

Methodology  

 

 

 

 





CAPACITY/LEVEL‐OF‐SERVICE ANALYSIS METHODOLOGY 

 

 

The detailed capacity/level‐of‐service analysis contained in this transportation impact study was performed in 

accordance with the standard techniques contained in the Highway Capacity Manual 6th Edition.  By definition, 

capacity represents “the maximum sustainable hourly flow rate at which persons or vehicles reasonably can be 

expected to traverse a point or a uniform section of a lane or roadway during a given time period under 

prevailing roadway, environmental, traffic, and control conditions.”  The level at which an intersection or a 

uniform section of a lane or roadway function can be expressed in terms of a level of service.  Level of service 

(LOS) is defined as “a quantitative stratification of a performance measure or measures that represent quality of 

service, measured on an A‐F scale, with LOS A representing the best operating conditions from the traveler’s 

perspective and LOS F the worst.”   

 

 

Stop‐Controlled Intersections 

 

At unsignalized stop‐controlled intersections, such as two‐way stop‐controlled (TWSC) or all‐way stop‐controlled 

(AWSC), a methodology for evaluating the relative functioning of these intersections is based upon the control 

delay.  For these types of unsignalized intersections, the analysis of the control delay is based upon the following 

data: 

 

 Number and configuration of lanes on each approach; 

 Percentage of heavy vehicles on each approach; 

 Demand flow rate for each entering vehicular movement and pedestrian crossing movement; 

 Unique geometric factors such as, channelization aspects; two‐way left‐turn lanes, raised or striped 

median storage; approach grades, flared approaches on the minor street; and upstream signals within 

0.25 miles. 

 

At TWSC intersections, only drivers on the minor street approaches are required to stop before proceeding into 

the intersection and left‐turning drivers from the major street may have to yield to on‐coming major street 

through or right‐turning traffic, but are not required to stop in the absence of on‐coming traffic.  The capacity at 

stop‐controlled legs is based primarily on three factors: the distribution of gaps in the major stream, driver 

judgment in selecting the gaps, and the follow‐up headways required by each driver in a queue.   

 

At AWSC intersections, every vehicle is required to stop at the intersection before proceeding, and as a result, the 

decision to proceed is a function of the traffic conditions on the other approaches.  Each driver proceeds only after 

determining that no vehicles are currently in the intersection and that it is the driver’s turn to proceed.  Capacity 

at an AWSC intersection is described by the saturation headway or time between departures of successive 

vehicles on a given approach for a particular case assuming a continuous queue; departure headway or the 

average time between departures of successive vehicles on a given approach accounting for the probability of 

each possible case; and service time or the average time sent by a vehicle in first position waiting to depart. 

 

At both TWSC and AWSC intersections, the level of service is based upon the control delay, as well as the 

corresponding volume‐to‐capacity ratio for each movement/lane group.  For TWSC intersections, the level of 

service is not calculated for major‐street approaches or for the intersection as a whole; however, the intersection‐

wide level of service is calculated for AWSC intersections.  The following table provides a summary of the 

relationship between the level of service, control delay, and volume‐to‐capacity ratio for TWSC and AWSC 

intersections.  

 



Control Delay 

(Sec/Veh) 

LOS by Volume‐to‐Capacity Ratio 

v/c < 1.0  v/c > 1.0 

< 10  A  F 

> 10 – 15  B  F 

> 15 – 25  C  F 

> 25 – 35  D  F 

> 35 – 50  E  F 

> 50  F  F 

 

 

Signalized Intersections 

 

At three or four‐legged signalized intersections, a methodology for evaluating the capacity and quality of service 

provided to road users traveling through the signalized intersection.  For signalized intersections, the level of 

service can be characterized for the entire intersection, each approach, and each lane group.  The level of service is 

based upon the control delay and volume‐to‐capacity ratio.  The delay quantifies the increase in travel time due to 

the traffic signal control and is a surrogate measure of driver discomfort and fuel consumption, while the volume‐

to‐capacity ratio quantifies the degree to which a phase’s capacity is utilized by a lane group.  Input data in 

determining the delay and volume‐to‐capacity ratio include: 

 

 Demand flow rate for each entering vehicular movement and pedestrian crossing movement, including 

right‐turn on red volumes and percent of heavy vehicles; 

 Initial queue for each lane group; 

 Number and configuration of lanes on each approach; 

 Type of signal control and phase sequence; 

 Allocation of minimum/maximum green times and clearance intervals (Yellow plus All Red phases); and 

 Phase recall. 

 

At signalized intersections, the level of service is based upon the control delay, as well as the corresponding 

volume‐to‐capacity ratio for each movement/lane group.  The following table provides a summary of the 

relationship between the level of service, control delay, and volume‐to‐capacity ratio for signalized intersections.  

 

Control Delay 

(Sec/Veh) 

LOS by Volume‐to‐Capacity Ratio 

v/c < 1.0  v/c > 1.0 

< 10  A  F 

> 10 – 20  B  F 

> 20 – 35  C  F 

> 35 – 55  D  F 

> 55 – 80  E  F 

> 80  F  F 
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McMahon, a Bowman Company 2023 Existing Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Morning Peak Hour

Lanes, Volumes, Timings 1: Lancaster Avenue & Bellevue Avenue
Existing Conditions.syn Synchro 11 (11.1.2.9)

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 35 745 694 19 0 21
Future Volume (vph) 35 745 694 19 0 21
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 10 10 10 12 12
Grade (%) -1% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.996 0.865
Flt Protected 0.998
Satd. Flow (prot) 0 3084 3001 0 0 1385
Flt Permitted 0.998
Satd. Flow (perm) 0 3084 3001 0 0 1385
Link Speed (mph) 25 25 25
Link Distance (ft) 930 942 649
Travel Time (s) 25.4 25.7 17.7
Confl. Peds. (#/hr) 5 5 1
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 4% 5% 0% 0% 13%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 38 819 763 21 0 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 857 784 0 0 23
Sign Control Free Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2023 Existing Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Morning Peak Hour

HCM 6th TWSC 1: Lancaster Avenue & Bellevue Avenue
Existing Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 35 745 694 19 0 21
Future Vol, veh/h 35 745 694 19 0 21
Conflicting Peds, #/hr 5 0 0 5 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - -1 2 - -1 -
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 0 4 5 0 0 13
Mvmt Flow 38 819 763 21 0 23
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 789 0 - 0 - 398
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 3.9 - - - - 7.4
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.4 - - - - 3
Pot Cap-1 Maneuver 821 - - - 0 622
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 817 - - - - 619
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB

HCM Control Delay, s 0.8 0 11
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 817 - - - 619
HCM Lane V/C Ratio 0.047 - - - 0.037
HCM Control Delay (s) 9.6 0.4 - - 11
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.1



McMahon, a Bowman Company 2023 Existing Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Afternoon Peak Hour

Lanes, Volumes, Timings 1: Lancaster Avenue & Bellevue Avenue
Existing Conditions.syn Synchro 11 (11.1.2.9)

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 38 698 710 45 0 40
Future Volume (vph) 38 698 710 45 0 40
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 10 10 10 12 12
Grade (%) -1% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.991 0.865
Flt Protected 0.997
Satd. Flow (prot) 0 3168 3102 0 0 1490
Flt Permitted 0.997
Satd. Flow (perm) 0 3168 3102 0 0 1490
Link Speed (mph) 25 25 25
Link Distance (ft) 930 942 649
Travel Time (s) 25.4 25.7 17.7
Confl. Peds. (#/hr) 12 12
Confl. Bikes (#/hr)
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 1% 1% 0% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 41 751 763 48 0 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 792 811 0 0 43
Sign Control Free Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2023 Existing Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Afternoon Peak Hour

HCM 6th TWSC 1: Lancaster Avenue & Bellevue Avenue
Existing Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 38 698 710 45 0 40
Future Vol, veh/h 38 698 710 45 0 40
Conflicting Peds, #/hr 12 0 0 12 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - -1 2 - -1 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 1 0 0 5
Mvmt Flow 41 751 763 48 0 43
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 823 0 - 0 - 418
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 3.9 - - - - 7.2
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.4 - - - - 2.9
Pot Cap-1 Maneuver 799 - - - 0 634
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 790 - - - - 627
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB

HCM Control Delay, s 0.9 0 11.2
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 790 - - - 627
HCM Lane V/C Ratio 0.052 - - - 0.069
HCM Control Delay (s) 9.8 0.4 - - 11.2
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.2 - - - 0.2
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McMahon, a Bowman Company 2025 Future without Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Morning Peak Hour

Lanes, Volumes, Timings 1: Lancaster Avenue & Bellevue Avenue
2025 without Development Conditions.syn Synchro 11 (11.1.2.9)

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 35 745 694 19 0 21
Future Volume (vph) 35 745 694 19 0 21
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 10 10 10 12 12
Grade (%) -1% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.996 0.865
Flt Protected 0.998
Satd. Flow (prot) 0 3084 3001 0 0 1385
Flt Permitted 0.998
Satd. Flow (perm) 0 3084 3001 0 0 1385
Link Speed (mph) 25 25 25
Link Distance (ft) 930 942 649
Travel Time (s) 25.4 25.7 17.7
Confl. Peds. (#/hr) 5 5 1
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 4% 5% 0% 0% 13%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 38 819 763 21 0 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 857 784 0 0 23
Sign Control Free Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2025 Future without Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Morning Peak Hour

HCM 6th TWSC 1: Lancaster Avenue & Bellevue Avenue
2025 without Development Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 35 745 694 19 0 21
Future Vol, veh/h 35 745 694 19 0 21
Conflicting Peds, #/hr 5 0 0 5 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - -1 2 - -1 -
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 0 4 5 0 0 13
Mvmt Flow 38 819 763 21 0 23
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 789 0 - 0 - 398
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 3.9 - - - - 7.4
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.4 - - - - 3
Pot Cap-1 Maneuver 821 - - - 0 622
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 817 - - - - 619
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB

HCM Control Delay, s 0.8 0 11
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 817 - - - 619
HCM Lane V/C Ratio 0.047 - - - 0.037
HCM Control Delay (s) 9.6 0.4 - - 11
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.1



McMahon, a Bowman Company 2025 Future without Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Afternoon Peak Hour

Lanes, Volumes, Timings 1: Lancaster Avenue & Bellevue Avenue
2025 without Development Conditions.syn Synchro 11 (11.1.2.9)

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 38 698 710 45 0 40
Future Volume (vph) 38 698 710 45 0 40
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 10 10 10 12 12
Grade (%) -1% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.991 0.865
Flt Protected 0.997
Satd. Flow (prot) 0 3168 3102 0 0 1490
Flt Permitted 0.997
Satd. Flow (perm) 0 3168 3102 0 0 1490
Link Speed (mph) 25 25 25
Link Distance (ft) 930 942 649
Travel Time (s) 25.4 25.7 17.7
Confl. Peds. (#/hr) 12 12
Confl. Bikes (#/hr)
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 1% 1% 0% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 41 751 763 48 0 43
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 792 811 0 0 43
Sign Control Free Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2025 Future without Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Afternoon Peak Hour

HCM 6th TWSC 1: Lancaster Avenue & Bellevue Avenue
2025 without Development Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.7

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 38 698 710 45 0 40
Future Vol, veh/h 38 698 710 45 0 40
Conflicting Peds, #/hr 12 0 0 12 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - -1 2 - -1 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 1 0 0 5
Mvmt Flow 41 751 763 48 0 43
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 823 0 - 0 - 418
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 3.9 - - - - 7.2
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.4 - - - - 2.9
Pot Cap-1 Maneuver 799 - - - 0 634
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 790 - - - - 627
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB

HCM Control Delay, s 0.9 0 11.2
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 790 - - - 627
HCM Lane V/C Ratio 0.052 - - - 0.069
HCM Control Delay (s) 9.8 0.4 - - 11.2
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.2 - - - 0.2
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McMahon, a Bowman Company 2025 Future with Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Morning Peak Hour

Lanes, Volumes, Timings 1: Lancaster Avenue & Bellevue Avenue
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 38 745 694 22 0 26
Future Volume (vph) 38 745 694 22 0 26
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 10 10 10 12 12
Grade (%) -1% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.995 0.865
Flt Protected 0.998
Satd. Flow (prot) 0 3084 2999 0 0 1385
Flt Permitted 0.998
Satd. Flow (perm) 0 3084 2999 0 0 1385
Link Speed (mph) 25 25 25
Link Distance (ft) 930 942 248
Travel Time (s) 25.4 25.7 6.8
Confl. Peds. (#/hr) 5 5 1
Confl. Bikes (#/hr)
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 4% 5% 0% 0% 13%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 42 819 763 24 0 29
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 861 787 0 0 29
Sign Control Free Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2025 Future with Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Morning Peak Hour

HCM 6th TWSC 1: Lancaster Avenue & Bellevue Avenue
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 38 745 694 22 0 26
Future Vol, veh/h 38 745 694 22 0 26
Conflicting Peds, #/hr 5 0 0 5 0 1
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - -1 2 - -1 -
Peak Hour Factor 91 91 91 91 91 91
Heavy Vehicles, % 0 4 5 0 0 13
Mvmt Flow 42 819 763 24 0 29
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 792 0 - 0 - 400
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 3.9 - - - - 7.4
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.4 - - - - 3
Pot Cap-1 Maneuver 819 - - - 0 620
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 815 - - - - 617
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB

HCM Control Delay, s 0.8 0 11.1
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 815 - - - 617
HCM Lane V/C Ratio 0.051 - - - 0.046
HCM Control Delay (s) 9.7 0.4 - - 11.1
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.2 - - - 0.1



McMahon, a Bowman Company 2025 Future with Development Conditions
2: Bellevue Avenue & Proposed Driveway Weekday Morning Peak Hour

Lanes, Volumes, Timings 2: Bellevue Avenue & Proposed Driveway
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 5 4 54 6 0 21
Future Volume (vph) 5 4 54 6 0 21
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.946 0.986
Flt Protected 0.971
Satd. Flow (prot) 1621 0 1753 0 0 1601
Flt Permitted 0.971
Satd. Flow (perm) 1621 0 1753 0 0 1601
Link Speed (mph) 25 25 25
Link Distance (ft) 251 248 401
Travel Time (s) 6.8 6.8 10.9
Confl. Peds. (#/hr) 6 1 2 2
Confl. Bikes (#/hr)
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 0% 2% 0% 13%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 6 4 60 7 0 23
Shared Lane Traffic (%)
Lane Group Flow (vph) 10 0 67 0 0 23
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2025 Future with Development Conditions
2: Bellevue Avenue & Proposed Driveway Weekday Morning Peak Hour

HCM 6th TWSC 2: Bellevue Avenue & Proposed Driveway
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.9

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 5 4 54 6 0 21
Future Vol, veh/h 5 4 54 6 0 21
Conflicting Peds, #/hr 6 1 0 2 2 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 2 - - -1
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 0 2 0 13
Mvmt Flow 6 4 60 7 0 23
 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 95 67 0 0 69 0
          Stage 1 66 - - - - -
          Stage 2 29 - - - - -
Critical Hdwy 6.42 6.22 - - 4.3 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3 3.1 - - 3 -
Pot Cap-1 Maneuver 1054 1064 - - 1137 -
          Stage 1 1117 - - - - -
          Stage 2 1163 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1046 1061 - - 1135 -
Mov Cap-2 Maneuver 1046 - - - - -
          Stage 1 1115 - - - - -
          Stage 2 1156 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 8.5 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 1053 1135 -
HCM Lane V/C Ratio - - 0.009 - -
HCM Control Delay (s) - - 8.5 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0 0 -



McMahon, a Bowman Company 2025 Future with Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Afternoon Peak Hour

Lanes, Volumes, Timings 1: Lancaster Avenue & Bellevue Avenue
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Lane Group EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Volume (vph) 46 698 710 52 0 46
Future Volume (vph) 46 698 710 52 0 46
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 10 10 10 10 12 12
Grade (%) -1% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 0 0 0 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 0.95 0.95 1.00 1.00
Ped Bike Factor
Frt 0.990 0.865
Flt Protected 0.997
Satd. Flow (prot) 0 3169 3100 0 0 1490
Flt Permitted 0.997
Satd. Flow (perm) 0 3169 3100 0 0 1490
Link Speed (mph) 25 25 25
Link Distance (ft) 930 942 248
Travel Time (s) 25.4 25.7 6.8
Confl. Peds. (#/hr) 12 12
Confl. Bikes (#/hr)
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 0% 1% 1% 0% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 49 751 763 56 0 49
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 800 819 0 0 49
Sign Control Free Free Stop

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2025 Future with Development Conditions
1: Lancaster Avenue & Bellevue Avenue Weekday Afternoon Peak Hour

HCM 6th TWSC 1: Lancaster Avenue & Bellevue Avenue
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.9

Movement EBL EBT WBT WBR SBL SBR

Lane Configurations
Traffic Vol, veh/h 46 698 710 52 0 46
Future Vol, veh/h 46 698 710 52 0 46
Conflicting Peds, #/hr 12 0 0 12 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - -1 2 - -1 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 0 1 1 0 0 5
Mvmt Flow 49 751 763 56 0 49
 

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 831 0 - 0 - 422
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy 3.9 - - - - 7.2
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy 2.4 - - - - 2.9
Pot Cap-1 Maneuver 794 - - - 0 630
          Stage 1 - - - - 0 -
          Stage 2 - - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 785 - - - - 623
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB

HCM Control Delay, s 1.1 0 11.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 785 - - - 623
HCM Lane V/C Ratio 0.063 - - - 0.079
HCM Control Delay (s) 9.9 0.5 - - 11.3
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.2 - - - 0.3



McMahon, a Bowman Company 2025 Future with Development Conditions
2: Bellevue Avenue & Proposed Driveway Weekday Afternoon Peak Hour

Lanes, Volumes, Timings 2: Bellevue Avenue & Proposed Driveway
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Lane Group WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Volume (vph) 6 5 83 15 0 40
Future Volume (vph) 6 5 83 15 0 40
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800
Lane Width (ft) 12 12 12 12 12 12
Grade (%) 0% 2% -1%
Storage Length (ft) 0 0 0 0
Storage Lanes 1 0 0 0
Taper Length (ft) 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Ped Bike Factor
Frt 0.938 0.979
Flt Protected 0.974
Satd. Flow (prot) 1612 0 1739 0 0 1723
Flt Permitted 0.974
Satd. Flow (perm) 1612 0 1739 0 0 1723
Link Speed (mph) 25 25 25
Link Distance (ft) 251 248 401
Travel Time (s) 6.8 6.8 10.9
Confl. Peds. (#/hr) 1 1
Confl. Bikes (#/hr)
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Growth Factor 100% 100% 100% 100% 100% 100%
Heavy Vehicles (%) 2% 2% 0% 2% 0% 5%
Bus Blockages (#/hr) 0 0 0 0 0 0
Parking  (#/hr)
Mid-Block Traffic (%) 0% 0% 0%
Adj. Flow (vph) 7 6 92 17 0 44
Shared Lane Traffic (%)
Lane Group Flow (vph) 13 0 109 0 0 44
Sign Control Stop Free Free

Intersection Summary

Area Type: Other
Control Type: Unsignalized



McMahon, a Bowman Company 2025 Future with Development Conditions
2: Bellevue Avenue & Proposed Driveway Weekday Afternoon Peak Hour

HCM 6th TWSC 2: Bellevue Avenue & Proposed Driveway
2025 with Development Conditions.syn Synchro 11 (11.1.2.9)

Intersection

Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations
Traffic Vol, veh/h 6 5 83 15 0 40
Future Vol, veh/h 6 5 83 15 0 40
Conflicting Peds, #/hr 0 0 0 1 1 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 2 - - -1
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 0 2 0 5
Mvmt Flow 7 6 92 17 0 44
 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 146 102 0 0 110 0
          Stage 1 102 - - - - -
          Stage 2 44 - - - - -
Critical Hdwy 6.42 6.22 - - 4.3 -
Critical Hdwy Stg 1 5.42 - - - - -
Critical Hdwy Stg 2 5.42 - - - - -
Follow-up Hdwy 3 3.1 - - 3 -
Pot Cap-1 Maneuver 982 1017 - - 1101 -
          Stage 1 1074 - - - - -
          Stage 2 1144 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 981 1016 - - 1100 -
Mov Cap-2 Maneuver 981 - - - - -
          Stage 1 1073 - - - - -
          Stage 2 1144 - - - - -
 

Approach WB NB SB

HCM Control Delay, s 8.7 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT

Capacity (veh/h) - - 997 1100 -
HCM Lane V/C Ratio - - 0.012 - -
HCM Control Delay (s) - - 8.7 0 -
HCM Lane LOS - - A A -
HCM 95th %tile Q(veh) - - 0 0 -
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Appendix J 

 

Turn Lane Warrants 

 

 

 

 





Turn Lane Warrant and Length Analysis

Workbook

Municipality: Analysis Date:

County: Conducted By:

PennDOT Engineering District: Checked By:

Agency/Company Name:

Intersection & Approach Description:

Analysis Period: Number of Approach Lanes:

Design Hour: Undivided or Divided Highway:

Intersection Control:

Posted Speed Limit (MPH):

Type of Terrain:

Advancing Volume:

Opposing Volume:

Left Turn Volume:

% Left Turns in Advancing Volume:

Advancing Volume:

Right Turn Volume:

Applicable Warrant Figure: Applicable Warrant Figure:

Warrant Met?:

Intersection Control:

Design Hour Volume of Turning Lane:

Cycles Per Hour (Assumed):

Cycles Per Hour (If Known): Average # of Vehicles/Cycle:

Right Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Right Turn Lane Storage Length: Feet

N/A

Figure 9

No

61

7

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement

N/A

N/A

N/A

N/A

Advancing

Opposing

Left

Through

Right

Volume % Trucks PCEV

Left

Through

Right

0

0

UndividedAM Peak Hour

0.0%

Radnor Township 8/15/2023

Delaware County

6

McMahon, a Bowman Company

Bellevue Avenue & Proposed Driveway - NBR

2025 Build

No

-

No

No 0

0

0

-

Right Turn LaneLeft or Right-Turn Lane Analysis?:

N/A

0.0%

Unsignalized

25

Level

N/A

0.0% N/A

0.0% N/A

N/A

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

60

7

N/A

N/A

No

0

Include?

54 0.0% 54

N/A

N/A

0.0%

B or C

A A C B B or C B

TURN LANE LENGTH CALCULATIONS

Type of Traffic Control

High Low High Low High Low

Turn Demand Volume

Speed (MPH)

0.0%

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right - 6 2.0% 7

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11-6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left No 0

50-60

N/A

N/A

N/A

N/A

A A B or C B or C B or C

25-35

Type of Analysis

40-45

60 N/A

Additional Findings:

-

8/15/2023 1 - Proposed Driveway - NBR - AM



0

20

40

60

80

100

120

140

160

200 400 600 800 1000 1200

R
ig

h
t 

T
u

rn
in

g
 T

ra
ff

ic
 (

V
P

H
)

Advancing Volume including Right Turns (VPH)

Figure 9. Warrant for right turn lanes on two-lane roadways 
(40 mph or lower speeds, unsignalized and signalized intersections)
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Turn Lane Warrant and Length Analysis

Workbook

Municipality: Analysis Date:

County: Conducted By:

PennDOT Engineering District: Checked By:

Agency/Company Name:

Intersection & Approach Description:

Analysis Period: Number of Approach Lanes:

Design Hour: Undivided or Divided Highway:

Intersection Control:

Posted Speed Limit (MPH):

Type of Terrain:

Advancing Volume:

Opposing Volume:

Left Turn Volume:

% Left Turns in Advancing Volume:

Advancing Volume:

Right Turn Volume:

Applicable Warrant Figure: Applicable Warrant Figure:

Warrant Met?:

Intersection Control:

Design Hour Volume of Turning Lane:

Cycles Per Hour (Assumed):

Cycles Per Hour (If Known): Average # of Vehicles/Cycle:

Right Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Right Turn Lane Storage Length: Feet

N/A

N/A

N/A

N/A

A A B or C B or C B or C

25-35

Type of Analysis

40-45

60 N/A

Additional Findings:

-

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right - 15 2.0% 16

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11-6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left No 0

50-60

83 0.0% 83

N/A

N/A

0.0%

B or C

A A C B B or C B

TURN LANE LENGTH CALCULATIONS

Type of Traffic Control

High Low High Low High Low

Turn Demand Volume

Speed (MPH)

0.0%

Unsignalized

60

16

N/A

N/A

No

0

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

25

Level

N/A

0.0% N/A

0.0% N/A

N/A

Radnor Township 8/15/2023

Delaware County

6

McMahon, a Bowman Company

Bellevue Avenue & Proposed Driveway - NBR

2025 Build

No

-

No

No 0

0

0

-

Right Turn LaneLeft or Right-Turn Lane Analysis?:

N/A

0.0%

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement

N/A

N/A

N/A

N/A

Advancing

Opposing

Left

Through

Right

Volume % Trucks PCEV

Left

Through

Right

0

0

UndividedPM Peak Hour

0.0%

N/A

Figure 9

No

99

16

8/15/2023 2 - Proposed Driveway - NBR - PM
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Figure 9. Warrant for right turn lanes on two-lane roadways 
(40 mph or lower speeds, unsignalized and signalized intersections)
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Turn Lane Warrant and Length Analysis

Workbook

Municipality: Analysis Date:

County: Conducted By:

PennDOT Engineering District: Checked By:

Agency/Company Name:

Intersection & Approach Description:

Analysis Period: Number of Approach Lanes:

Design Hour: Undivided or Divided Highway:

Intersection Control:

Posted Speed Limit (MPH):

Type of Terrain:

Advancing Volume:

Opposing Volume:

Left Turn Volume:

% Left Turns in Advancing Volume:

Advancing Volume:

Right Turn Volume:

Applicable Warrant Figure: Applicable Warrant Figure:

Warrant Met?:

Intersection Control:

Design Hour Volume of Turning Lane:

Cycles Per Hour (Assumed):

Cycles Per Hour (If Known): Average # of Vehicles/Cycle:

Left Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Left Turn Lane Storage Length: Feet

#DIV/0!

#DIV/0!

#DIV/0!

#DIV/0!

A A B or C B or C B or C

25-35

Type of Analysis

40-45

60 #DIV/0!

Additional Findings:

-

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right - 0 0.0% N/A

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11-6

Signalized

Unsignalized

Warrant Met?:

Advancing

Left No 0

50-60

0 0.0% N/A

0

23

0.0%

B or C

A A C B B or C B

TURN LANE LENGTH CALCULATIONS

Type of Traffic Control

High Low High Low High Low

Turn Demand Volume

Speed (MPH)

0.0%

Unsignalized

60

0

Figure 1

#DIV/0!

Yes

0

Include?

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

25

Level

N/A

0.0% 54

2.0% 7

N/A

Radnor Township 8/15/2023

Delaware County

6

McMahon, a Bowman Company

Bellevue Avenue & Proposed Driveway - SBL

2025 Build

Yes

-

No

No 0

54

6

-

Left Turn LaneLeft or Right-Turn Lane Analysis?:

N/A

0.0%

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement

23

61

0

0.00%

Advancing

Opposing

Left

Through

Right

Volume % Trucks PCEV

Left

Through

Right

0

21

UndividedAM Peak Hour

13.0%

#DIV/0!

N/A

N/A

N/A

N/A

8/15/2023 3 - Proposed Driveway - SBL - AM
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Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)

(L = % Left Turns in Advancing Volume)
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Turn Lane Warrant and Length Analysis

Workbook

Municipality: Analysis Date:

County: Conducted By:

PennDOT Engineering District: Checked By:

Agency/Company Name:

Intersection & Approach Description:

Analysis Period: Number of Approach Lanes:

Design Hour: Undivided or Divided Highway:

Intersection Control:

Posted Speed Limit (MPH):

Type of Terrain:

Advancing Volume:

Opposing Volume:

Left Turn Volume:

% Left Turns in Advancing Volume:

Advancing Volume:

Right Turn Volume:

Applicable Warrant Figure: Applicable Warrant Figure:

Warrant Met?:

Intersection Control:

Design Hour Volume of Turning Lane:

Cycles Per Hour (Assumed):

Cycles Per Hour (If Known): Average # of Vehicles/Cycle:

Left Turn Lane Storage Length, Condition A: Feet

Condition B: Feet

Condition C: Feet

Required Left Turn Lane Storage Length: Feet

#DIV/0!

N/A

N/A

N/A

N/A

STUDY LOCATION AND ANALYSIS INFORMATION

VOLUME CALCULATIONS

TURN LANE WARRANT FINDINGS

Movement

41

99

0

0.00%

Advancing

Opposing

Left

Through

Right

Volume % Trucks PCEV

Left

Through

Right

0

40

UndividedPM Peak Hour

5.0%

Radnor Township 8/15/2023

Delaware County

6

McMahon, a Bowman Company

Bellevue Avenue & Proposed Driveway - SBL

2025 Build

Yes

-

No

No 0

83

15

-

Left Turn LaneLeft or Right-Turn Lane Analysis?:

N/A

0.0%

Unsignalized

25

Level

N/A

0.0% 83

2.0% 16

N/A

1

Left Turn Lane Volume Calculations

Right Turn Lane Volume Calculations

Unsignalized

60

0

Figure 1

#DIV/0!

Yes

0

Include?

0 0.0% N/A

0

41

0.0%

B or C

A A C B B or C B

TURN LANE LENGTH CALCULATIONS

Type of Traffic Control

High Low High Low High Low

Turn Demand Volume

Speed (MPH)

0.0%

Additional Comments / Justifications:

Include? Volume % Trucks PCEVMovement

Through

Right - 0 0.0% N/A

0.0%

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings

PennDOT Publication 46, Exhibit 11-6
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Additional Findings:

-

8/15/2023 4 - Proposed Driveway - SBL - PM



41, 99

0

100

200

300

400

500

600

700

800

900

0 200 400 600 800 1000 1200 1400 1600 1800

O
p

p
o

s
in

g
 V

o
lu

m
e
 (

V
P

H
)

Advancing Volume (VPH)

Figure 1. Warrant for left turn lanes on two-lane roadways
(speeds to 35 mph, unsignalized and signalized intersections)

(L = % Left Turns in Advancing Volume)
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Appendix K 

 

NCHRP 684 Internal Trip Capture 

 

 

 

 





Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs1 Quantity Units Total Entering Exiting

Office 0

Retail 7 4 3

Restaurant 0

Cinema/Entertainment 0

Residential 8 2 6

Hotel 0

All Other Land Uses2 0

15 6 9

Veh. Occ.4 % Transit % Non-Motorized Veh. Occ.4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 15 6 9 Office N/A N/A

Internal Capture Percentage 0% 0% 0% Retail 0% 0%

Restaurant N/A N/A

External Vehicle-Trips5 15 6 9 Cinema/Entertainment N/A N/A

External Transit-Trips6 0 0 0 Residential 0% 0%

External Non-Motorized Trips6 0 0 0 Hotel N/A N/A

NCHRP 684 Internal Trip Capture Estimation Tool

Table 1-A: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

0

0

Cinema/Entertainment

Development Data (For Information Only )

0

0

0

Estimated Vehicle-Trips3

Land Use

Proposed Mixed-Use Development 

Table 2-A: Mode Split and Vehicle Occupancy Estimates

Table 4-A: Internal Person-Trip Origin-Destination Matrix*

Destination (To)
Origin (From)

Origin (From)
Destination (To)

Cinema/Entertainment

Land Use
Entering Trips Exiting Trips

Table 3-A: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

Table 5-A: Computations Summary Table 6-A: Internal Trip Capture Percentages by Land Use

2Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

5Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A.

1Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

6Person-Trips

*Indicates computation that has been rounded to the nearest whole number.

3Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).
4Enter vehicle occupancy assumed in Table 1-A vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be made 

to Tables 5-A, 9-A (O and D).  Enter transit, non-motorized percentages that will result with proposed mixed-use project complete.

Radnor Township

AM Street Peak Hour



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 4 4 1.00 3 3

Restaurant 1.00 0 0 1.00 0 0

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 2 2 1.00 6 6

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 1 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 0 1 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 1 0 0 0

Retail 0 0 0 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 1 0 0

Hotel 0 0 0 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 0 0 0 0 0 0

Retail 0 4 4 4 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 2 2 2 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses3 0 0 0 0 0 0

Internal External Total Vehicles1 Transit2 Non-Motorized2

Office 0 0 0 0 0 0

Retail 0 3 3 3 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 0 6 6 6 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses3 0 0 0 0 0 0

0

*Indicates computation that has been rounded to the nearest whole number.

0

0

0

0

0

Destination (To)

Cinema/Entertainment

0

3Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Destination Land Use

Table 9-A (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

External Trips by Mode*

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-A
2Person-Trips

Person-Trip Estimates

Proposed Mixed-Use Development 

AM Street Peak Hour

Table 9-A (D): Internal and External Trips Summary (Entering Trips)

Table 8-A (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 7-A: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Table 7-A (O): Exiting Trips

0

0

0

Table 8-A (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

Land Use
Table 7-A (D): Entering Trips



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 18 9 9

Restaurant 0

Cinema/Entertainment 0

Residential 14 9 5

Hotel 0

All Other Land Uses
2 0

32 18 14

Veh. Occ.
4 % Transit % Non-Motorized Veh. Occ.

4 % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 2 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 1 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 32 18 14 Office N/A N/A

Internal Capture Percentage 19% 17% 21% Retail 11% 22%

Restaurant N/A N/A

External Vehicle-Trips
5 26 15 11 Cinema/Entertainment N/A N/A

External Transit-Trips
6 0 0 0 Residential 22% 20%

External Non-Motorized Trips
6 0 0 0 Hotel N/A N/A

*Indicates computation that has been rounded to the nearest whole number.

Estimation Tool Developed by the Texas A&M Transportation Institute - Version 2013.1

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

3

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

NCHRP 684 Internal Trip Capture Estimation Tool

Proposed Mixed-Use Development 

Radnor Township

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Origin (From)
Destination (To)

Cinema/Entertainment

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

0

0

0

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4Enter vehicle occupancy assumed in Table 1-P vehicle trips.  If vehicle occupancy changes for proposed mixed-use project, manual adjustments must be 

6
Person-Trips

1
Land Use Codes (LUCs) from Trip Generation Manual , published by the Institute of Transportation Engineers.

2
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator.

3
Enter trips assuming no transit or non-motorized trips (as assumed in ITE Trip Generation Manual ).

5
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P.



Project Name:

Analysis Period:

Veh. Occ. Vehicle-Trips Person-Trips* Veh. Occ. Vehicle-Trips Person-Trips*

Office 1.00 0 0 1.00 0 0

Retail 1.00 9 9 1.00 9 9

Restaurant 1.00 0 0 1.00 0 0

Cinema/Entertainment 1.00 0 0 1.00 0 0

Residential 1.00 9 9 1.00 5 5

Hotel 1.00 0 0 1.00 0 0

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 3 2 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 2 1 0

Hotel 0 0 0 0

Office Retail Restaurant Residential Hotel

Office 1 0 0 0

Retail 0 0 4 0

Restaurant 0 5 1 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 1 0 0

Hotel 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 1 8 9 8 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 2 7 9 7 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

Internal External Total Vehicles
1

Transit
2

Non-Motorized
2

Office 0 0 0 0 0 0

Retail 2 7 9 7 0 0

Restaurant 0 0 0 0 0 0

Cinema/Entertainment 0 0 0 0 0 0

Residential 1 4 5 4 0 0

Hotel 0 0 0 0 0 0

All Other Land Uses
3 0 0 0 0 0 0

*Indicates computation that has been rounded to the nearest whole number.

Proposed Mixed-Use Development 

PM Street Peak Hour

Table 7-P: Conversion of Vehicle-Trip Ends to Person-Trip Ends

Land Use
Table 7-P (D): Entering Trips Table 7-P (O): Exiting Trips

Table 8-P (O): Internal Person-Trip Origin-Destination Matrix (Computed at Origin)

Origin (From)
Destination (To)

Destination (To)

Cinema/Entertainment

Cinema/Entertainment

0

0

1Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P
2
Person-Trips

0

0

Table 9-P (D): Internal and External Trips Summary (Entering Trips)

Destination Land Use

3
Total estimate for all other land uses at mixed-use development site is not subject to internal trip capture computations in this estimator

Table 9-P (O): Internal and External Trips Summary (Exiting Trips)

Origin Land Use
Person-Trip Estimates External Trips by Mode*

Person-Trip Estimates External Trips by Mode*

0

Table 8-P (D): Internal Person-Trip Origin-Destination Matrix (Computed at Destination)

Origin (From)

0

0

0

0

0
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