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Executive Summary 

McMahon Associates, Inc. has completed a transportation impact study for the proposed St. Mary's Villa 
residential redevelopment, to be located at the existing site on the eastern side of Bethlehem Pike (S.R. 2018) 
between Lindenwold Terrace and Highland Avenue in Upper Dublin Township, Montgomery County, PA. 
The development is proposed to consist of 250 senior living apartment units, 32 single family attached 
twins, and 72 single family attached townhomes. Access to the site is proposed via two driveways along 
Bethlehem Pike (S.R. 2018); a full movement driveway directly opposite Mattison Avenue, and an enter-only 
driveway opposite Church Street. Additionally, an enter-only driveway is proposed along Lindenwold 
Terrace. 

A Scoping Meeting Application was submitted to PennDOT on October 28, 2013. The scoping application 
was deemed acceptable per their traffic review letter November 21, 2013. A Transportation Impact Study 
was submitted to PennDOT, Upper Dublin Township, and Ambler Borough in November 2014. Additional 
correspondence with PennDOT can be found in Appendix A. The scope of this Transportation Impact 
Study is based on the approved scoping application, PennDOT/Township/Borough comments, as well as 
PennDOT guidelines, per the Department's publication Policies and Procedures for Transportation Impact 
Studies Related to Highway Occupancy Permits, dated January 28, 2009, revised October 21, 2013 (SQL 494-13-
13). The scope of this transportation impact study includes an evaluation of the weekday morning and 
weekday afternoon commuter peak hours for existing (2016) conditions, future build-out year (2018) 
conditions, and future design year (2023) conditions, both without-development and with-development of 
the proposed site at each of the following five study area intersections, which have been reviewed and 
agreed upon by PennDOT District 6-0: 

• Lindenwold Terrace and Proposed enter-only Access. 
• Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace 
• Bethlehem Pike (S.R. 2018) and Mattison Avenue/Proposed Access 
• Bethlehem Pike (S.R. 2018) and Church Street/Proposed enter-only Access 
• Bethlehem Pike (S.R. 2018) and Highland Avenue 

The evaluation of traffic conditions associated with the proposed development reveals the following 
findings and conclusions: 

• Existing Traffic Volumes — Manual turning movement traffic counts were conducted in March 2014 
during the weekday morning peak period (7:00 A.M. to 9:00 A.M.) and weekday afternoon peak 
period (4:00 P.M. to 6:00 P.M), at each of the study intersections. Furthermore, traffic counts were 
conducted in March 2016 at Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace to 
determine the increase/decrease in traffic growth in the area from 2014 to 2016. Based on the relative 
change in traffic volumes, the 2014 traffic volumes at each intersection were increased by 2.18 
percent to obtain existing 2016 traffic volumes at the study area intersections. 

• Future Traffic Volumes without Development — To account for regional traffic growth, the 2016 
traffic volumes were increased by an annual traffic growth rate of 0.64 percent. It is our 
understanding that there are no other proposed developments that would affect the future traffic 
conditions in the vicinity of the site. 
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• Trip Generation — Based on trip generation data compiled from numerous studies contained in the 
Institute of Transportation Engineers (I1E) publication, Trip Generation, 9th Edition, the proposed 
development will generate approximately 111 total (inbound and outbound) new trips during the 
weekday morning peak hour and 133 total (inbound and outbound) new trips during the weekday 
afternoon peak hour. 

• Site Access Recommendations — Access to the site will be provided via three access driveways; one 
enter-only driveway along Lindenwold Terrace located approximately 1,000 feet to the east of 
Bethlehem Pike (S.R. 2018); one full-movement driveway along Bethlehem Pike (S.R. 2018) directly 
opposite Mattison Avenue; and one enter-only driveway along Bethlehem Pike (S.R. 2018) directly 
opposite Church Street. The following recommendations have been made regarding the proposed 
design of the accesses for the development: 

Lindenwold Terrace and Access 

- Provide one 16-foot wide ingress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 

Bethlehem Pike (S.R. 2018) and Mattison Avenue/Access  
- Provide one 14-foot wide ingress lane, one 12-foot wide separate left-turn egress lane, and 

14-foot wide shared through/right-turn egress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 
- A two-way center left-turn lane is currently provided along Bethlehem Pike (S.R. 2018) along 

the site frontage. This lane should be restriped to provide 75-foot left-turn lanes in both the 
northbound and southbound directions at its intersection with Bethlehem Pike (S.R. 2018) 
and Mattison Avenue/Proposed Site Access 

- Upgrade the pedestrian facilities at the intersection, including ADA compliant curb ramps 
and crosswalks 

- Turning movements at this intersection (to or from Mattison Avenue) may be restricted 
depending upon the potential future actions of Ambler Borough, which is considering the 
adoption of an ordinance to make Mattison Avenue one-way 

- The Applicant is desirable of a traffic signal at this location. Analysis has been provided 
under this scenario. However, PennDOT does not support a traffic signal at this location at 
this time. As outlined in PennDOT's review letter dated August 10, 2016, the Applicant will 
perform a post development study after the proposed site is open and fully occupied to 
determine if the traffic signal warrant is satisfied. 

Bethlehem Pike (S.R. 2018) and Church Street/Access  
- Provide one 16-foot wide ingress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 
- A two-way center left-turn lane is already provided along Bethlehem Pike (S.R. 2018) and 

should be utilized for ingress vehicles 
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• Pedestrian Amenities - The applicant will provide updated ADA compliant crosswalks and ramps 
at the intersection of Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace. Additionally, the 
pedestrian facilities will be upgraded at the intersection of Bethlehem Pike (S.R. 2018) and Mattison 
Avenue/Access, including ADA compliant curb ramps and crosswalks. 

• Capacity/Level-of-Service Results for Off-Site Intersections — The study intersections were 
evaluated to determine the operational characteristics under existing and future without- and with-
development conditions. A review of the levels-of-service indicates that the study intersections will 
operate with similar levels-of-service overall, as well as along the individual lane groups during the 
future build-out year (2018) and future design year (2023) without-development and with-
development conditions. 

The traffic analyses contained herein reveals that efficient access to and from the proposed development can 
be provided and that site-generated traffic can be accommodated at the off-site study area intersections with 
the construction of the recommended improvements. Level-of-service matrix tables are provided at the 
end of the report for each of the study area intersections. 
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Introduction 

McMahon Associates, Inc. has completed a Transportation Impact Study for the proposed St. Mary's Villa 
residential redevelopment, to be located at the existing site on the eastern side of Bethlehem Pike (S.R. 2018) 
between Lindenwold Terrace and Highland Avenue in Upper Dublin Township, Montgomery County, PA. 
(Figure 1). The development is proposed to consist of 250 senior living apartment units, 32 single family 
attached twins, and 72 single family attached townhomes. Access to the site is proposed via two driveways 
along Bethlehem Pike (S.R. 2018); a full movement driveway directly opposite Mattison Avenue, and an 
enter-only driveway opposite Church Street. Additionally, an enter-only driveway is proposed along 
Lindenwold Terrace. A copy of the latest development site plan is illustrated in Figure 2. 

The purpose of this Transportation Impact Study is to present an evaluation of the incremental traffic 
impacts associated with the proposed additional traffic that will be generated as a result of the proposed 
mixed use development within the study area in Upper Dublin Township, as well as to provide 
recommendations regarding the site access designs in order to provide safe and efficient access to the site. 
The scope of this Transportation Impact Study is based on the approved PennDOT scoping application, 
PennDOT/Township/Borough comment letters, as well as PennDOT guidelines entitled, Policies and 
Procedures for Transportation Impact Studies Related to Highway Occupancy Permits, dated January 28, 2009, 
revised October 21, 2013 (SOL 494-13-13) . Copies of the relevant correspondence, including the application 
and PennDOT review letters are provided in Appendix A. 

Manual turning movement traffic counts were completed in March 2014 at four intersections during the 
weekday morning peak period (7:00 A.M. to 9:00 A.M.) and the weekday afternoon peak period (4:00 A.M. 
to 6:00 P.M. Traffic counts were also conducted in March 2016 at Bethlehem Pike (S.R. 2018) and 
Lindenwold Terrace/Avenue in order to determine the relative change in traffic from 2014 to 2016, at the 
request of the Township. Accordingly, the 2014 traffic volumes at the study area intersections were 
increased by a growth rate of 2.18 percent to obtain 2016 traffic volumes. In order to assess the 2016 existing 
traffic conditions, these traffic volumes were subjected to detailed capacity/level-of-service analysis, in 
accordance with accepted methodologies, for the highest peak hour during each peak period, which serves 
as the basis for this evaluation. 

Next, future traffic volumes without the proposed development were projected utilizing an annual traffic 
growth rate to account for regional traffic growth. The future traffic volumes were projected to the year 
2018, the anticipated build-out year of the development and 2023, the anticipated design year of the 
development, at each of the study intersections. The future traffic volumes without development were then 
subjected to detailed capacity/level-of-service analysis. 

Finally, the traffic generated by the development was established based on accepted methodologies and 
assigned to the roadway network and site accesses. The site-generated traffic volumes were added to future 
without-development traffic volumes, and subjected to detailed capacity/level-of-service analysis to assess 
the future traffic conditions with the development. 
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Existing Transportation Setting 

The proposed development will be located on the east side of Bethlehem Pike (S.R. 2018), south of 
Lindenwold Terrace in Upper Dublin Township, Montgomery County, PA. 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 1. 

Table 1 - Existing Roadway Characteristics 

Roadway 
Roadway 

Jurisdiction 
Daily Traffic 

Volume 

Roadway Classification 

Travel 
Lanes 
(per 

direction) 

Sidewalks 
Speed 
Limit 
(mph) 

Smart 
Transportation (1) 

PennDOT/ 
Township (2)  

Bethlehem Pike 
(S.R. 2018) 

State 14,521(3) 
Community 

Arterial 
Urban — Minor 

Arterial 
1 Yes 40 

Highland Avenue 
(G216) 

Municipal 4,886P) 
Neighborhood 

Collector 
Urban - 

Collector 
1 Yes 35 

Mattison Avenue Municipal NA Local NA 1 Yes 25 

Church Street Municipal NA Local NA 1 Yes 25 

Lindenwold 
Avenue/Terrace 

Municipal 1,290(4) Local NA 1 Yes 25 

(1) Based on Table 5.1 — Roadway Categories in the PennDOT publication, Smart Transportation Guidebook. 

(2) Based on the roadway classifications provided on PennDOT's Internet Traffic Monitoring System (iTMS) website 
(3) Based on the average daily traffic provided in PennDOT's iTMS 
(4) Based on counts conducted by McMahon. 

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

• Lindenwold Terrace and Proposed enter-only Access. 
• Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace 
• Bethlehem Pike (S.R. 2018) and Mattison Avenue/Proposed Access 
• Bethlehem Pike (S.R. 2018) and Church Street/Proposed enter-only Access 
• Bethlehem Pike (S.R. 2018) and Highland Avenue 

The study intersections were reviewed and agreed upon by PennDOT District 6-0. The existing 
characteristics of the study intersections, including photographs, field sketches, sight distance (PennDOT 
M-950S) forms and signal permit plans are provided in Appendix B. 

-5- 



Existing Traffic Volumes 

Daily traffic counts were conducted in March 2014, along Lindenwold Terrace in the vicinity of the enter-
only driveway. Lindenwold Terrace carries approximately 1,290 vehicles per day (total both directions), 
while the 85th percentile speed was between 25-26 mph. Copies of the count worksheets have been included 
in Appendix C. 

Manual turning movement traffic counts were also conducted in March 2014 during the weekday morning 
peak period (7:00 A.M. to 9:00 A.M.) and the weekday afternoon peak period (4:00 A.M. to 6:00 P.M) at each 
of the study intersections. Furthermore, traffic counts were conducted in March 2016 at Bethlehem Pike 
(S.R. 2018) and Lindenwold Terrace/Avenue to determine the relative change in traffic volumes from 2014 to 
2016. The 2014 traffic volumes at each intersection were increased by a growth rate of 2.18 percent to obtain 
existing 2016 traffic volumes. The results of these traffic counts are tabulated by 15-minute intervals in 
Appendix D. 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. The 2016 peak hour traffic volumes are 
depicted in Figure 3A for the weekday morning and weekday afternoon peak hours. 

Area Transit Services 

SEPTA Bus Route 94 (Montgomery Mall to/from Chestnut Hill) and Route 95 (Willow Grove to/from Gulph 
Mills) have stops along Bethlehem Pike (S.R. 2018) at Highland Avenue, Church Street, and Lindenwold 
Terrace/Avenue. The Applicant anticipates coordinating with SEPTA for possible bus stop consolidation 
along the Bethlehem Pike corridor at the intersection with Mattison Avenue. 

Existing Pedestrian-Bicycle Facilities Surrounding the Site 

There is currently sidewalk provided along the west side of Bethlehem Pike (S.R. 2018) (with a few missing 
sections), both sides of Highland Avenue, and both sides of Lindenwold Terrace/Avenue. There are no 
dedicated bicycle lanes provided along either roadway adjacent to the site frontage. Crosswalks and 
pedestrian push buttons are located at the signalized intersection of Bethlehem Pike (S.R. 2018) and 
Highland Avenue. 

Planned Roadway Improvements 

Through a review of PennDOT's Twelve Year Transportation Program, there are no definitive plans to improve 
any of the study area roadways by PennDOT, Upper Dublin Township, or Ambler Borough. 
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Future Build-Out Year (2018) Traffic Volumes without Development 

This section presents projected traffic volumes without the proposed development for the future build-out 
year 2018. The 2018 future without-development traffic volumes were estimated by increasing the 2016 
existing peak hour traffic volumes to account for regional growth as described below. The 2018 future 
without-development traffic volumes for the weekday morning and weekday afternoon peak hours are 
illustrated in Figure 5A. 

Regional Traffic Growth 

To account for regional traffic growth, the existing traffic volumes were increased by an annual traffic 
growth rate of 0.64 percent compounded to the proposed build-out year (2018). This growth rate is 
consistent with the traffic growth rate recommended by the PennDOT Bureau of Planning and Research 
Growth Factors for August 2015 to July 2016 for similar, non-interstate, urban roadways in Montgomery 
County. 

Local Traffic Growth 

It is our understanding that there are no other proposed developments that would affect the future traffic 
conditions in the vicinity of the site. 
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Future Build-Out Year (2018) Traffic Volumes with Development 

Evaluation of the proposed development is based upon the incremental increase in traffic volumes 
generated by the development during the peak hours, as described below, for the anticipated full build-out 
year (2018) of the site. 

Trip Generation 

Traffic volumes expected to be 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, 9thEdition. A combination of the rates for Residential Condo/Townhouse 
(ITE Land Use Code 230) and Senior Adult Housing-Attached (ITE Land Use Code 252) were utilized for all 
peak hours to calculate the trip generation for the residential units. 

Table 2 indicates trip generation rates and equations utilized in the subsequent analysis. 

Table 2— Trip Generation Rates/Equations 

Land Use Land Use Code Daily 
Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

Equation/Rate Enter Equation/Rate Enter 

Single Family 
Attached Twins 

230 (Residential 
Condo/Townhouse) 

Ln(T)=.87Ln(x)+2.46 Ln(T)=.80Ln(x)+0.26 17% Ln(T)=.82Ln(x)+0.32 67% 

Single Family 
Attached 
Townhomes 

230 (Residential 
Condo/Townhouse) 

Ln(T)=.87Ln(x)+2.46 Ln(T)=.80Ln(x)+0.26 17% Ln(T)=.82Ln(x)+0.32 67% 

Senior 
Independent 
Living 
Apartments 

252 (Senior Adult 
Housing — Attached) 

T=3.44(x) T=.20(x) 34% T=.25(x) 54% 

Table 3 indicates the anticipated new trip generation for the overall development. 

Table 3- Vehicular Trip Generation 

Description 
Dwelling 

Units 

Average 
Daily 

Weekday Morning Weekday Afternoon 

Weekday In Out Total In Out Total 

Single Family Attached Twins 32 239 4 17 21 16 8 24 

Single Family Attached Townhomes 72 483 7 33 40 31 15 46 

Senior Living Apartments 250 860 17 33 50 34 29 63 

Total 1,582 28 83 111 81 52 133 
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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 roadways, and the location of the development's site accesses. The 
distribution percentages for the anticipated directions of approach and departure are illustrated in Figure 
4A. These patterns are consistent with existing traffic patterns in the area during both peak hours. 

Application of the percentages illustrated in Figure 4A to the total new peak hour trips contained in Table 3, 
provides an estimate of site traffic to be added to the study area. Figure 4B provides a summary of the total 
new site trips. 

The site-generated traffic volumes illustrated in Figure 4B were then added to the future without-
development traffic volumes illustrated in Figure 5A for each peak hour to result in total future peak hour 
traffic volumes with development for each peak hour. The 2018 future traffic volumes with development 
are illustrated in Figures 5B for the weekday morning and weekday afternoon peak hours for the 
surrounding roadway network. 
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Future Design Year (2023) Traffic Volumes without Development 

This section presents projected traffic volumes without the proposed development for the future design year 
2023. The 2023 future without-development traffic volumes were estimated by increasing the 2016 existing 
peak hour traffic volumes to account for regional growth as described below. The 2023 future without-
development traffic volumes for the weekday morning and weekday afternoon peak hours are illustrated in 
Figure 6A. 

Regional Traffic Growth 

To account for regional traffic growth, the existing traffic volumes were increased by an annual traffic 
growth rate of 0.64 percent compounded to the proposed build-out year (2023). This growth rate is 
consistent with the traffic growth rate recommended by the PennDOT Bureau of Planning and Research 
Growth Factors for August 2015 to July 2016 for similar, non-interstate, urban roadways in Montgomery 
County. 

Local Traffic Growth 

It is our understanding that there are no other proposed developments that would affect the future traffic 
conditions in the vicinity of the site. 
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Future Design Year (2023) Traffic Volumes with Development 

Evaluation of the proposed development is based upon the incremental increase in traffic volumes 
generated by the development during the peak hours, as described below. 

Trip Generation 

Estimates of total traffic generated by the development are the same as described in the "Future Build-Out 
Year (2018) Traffic Volumes with Development" section. Table 3, previously shown, details the estimated 
trip generation for the proposed development of the site. 

Trip Distribution and Assignment 

The distribution percentages for the anticipated directions of approach and departure, and the total new site 
trips, are illustrated in Figures 4A and 4B, as previously noted. 

The site generated traffic volumes were added to the future without-development traffic volumes to result 
in total future peak hour traffic volumes with development for each peak hour. The 2023 future traffic 
volumes with development are illustrated in Figures 6B for the weekday morning and weekday afternoon 
peak hours. 
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Site Access 

The site will have access provided via an enter-only, unsignalized driveway located along Lindenwold 
Terrace approximately 1,000 feet to the east of Bethlehem Pike (S.R. 2018). Another enter-only, unsignalized 
driveway will be provided along Bethlehem Pike (S.R. 2018), directly opposite Church Street. Primary 
access to the site is proposed to be provided via a proposed full-movement, unsignalized intersection along 
Bethlehem Pike (S.R. 2018), directly opposite Mattison Avenue. 

It should be noted that this limited proposed access along Lindenwold Terrace is intended, in part, so as to 
not create cut-thru traffic along Lindenwold Terrace. Any existing cut-thru traffic which may currently be 
on Lindenwold Terrace is not associated with this development, nor will it be encouraged by this 
development. 

Additionally, the geometric design of the proposed site access driveways were preliminarily evaluated 

based on guidelines contained in the Pennsylvania Code, Chapter 441, Access to and Occupancy of Highways 

by Driveway and Local Roads, as well as local PennDOT District polices. PennDOT lane warrant 
worksheets were compiled to determine any recommended turn lanes (if necessary) and appropriate 
lengths and are located in Appendix L. Based on the results of this evaluation, the following access 
configurations and traffic controls are recommended, subject to the detailed engineering of the site accesses: 

Lindenwold Terrace and Access 

- Provide one 16-foot wide ingress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 

Bethlehem Pike (S.R. 2018) and Mattison Avenue/Access  
- Provide one 14-foot wide ingress lane, one 12-foot wide separate left-turn egress lane, and 

14-foot wide shared through/right-turn egress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 
- A two-way center left-turn lane is currently provided along Bethlehem Pike (S.R. 2018) along 

the site frontage. This lane should be restriped to provide 75-foot left-turn lanes in both the 
northbound and southbound directions at its intersection with Bethlehem Pike (S.R. 2018) 
and Mattison Avenue/Proposed Site Access 

- Upgrade the pedestrian facilities at the intersection, including ADA compliant curb ramps 
and crosswalks 

- Turning movements at this intersection (to or from Mattison Avenue) may be restricted 
depending upon the potential future actions of Ambler Borough, which is considering the 
adoption of an ordinance to make Mattison Avenue one-way. 

- The Applicant is desirable of a traffic signal at this location. Analysis has been provided 
under this scenario. However, PennDOT does not support a traffic signal at this location at 
this time. As outlined in PennDOT's review letter dated August 10, 2016, the Applicant will 
perform a post development study after the proposed site is open and fully occupied to 
determine if the traffic signal warrant is satisfied. 
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Bethlehem Pike (S.R. 2018) and Church Street/Access  
- Provide one 16-foot wide ingress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 
- A two-way center left-turn lane is already provided along Bethlehem Pike (S.R. 2018) and 

should be utilized for ingress vehicles 

Sight Distance 

Sight distance field measurements and an evaluation were performed for the proposed access roadway 
intersections. Generally, the prevailing (or 85th percentile) travel speeds, posted speed limit, 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 each driveway. The existing sight distances at the proposed access 
locations were measured and compared to PennDOT's requirements, which are contained in the PennDOT 
publication Pennsylvania Code, Chapter 441, Access to and Occupancy of Highways by Driveways and Local Roads. 

Table 4 summarizes the available sight distance measurements, as well as the required desirable and 
minimum PennDOT sight distances for each driveway location along Bethlehem Pike (S.R. 2018) and 
Lindenwold Terrace. 

Table 4 — Sight Distance Evaluation 
Lindenwold Terrace and Enter-only Access 

Movement Direction 
Posted Speed 

(mph) 
Approximate 

Grade 

PennDOT Required 
Sight Distance (feet) Sight Distance  

Available 

(feet)  Desirable Minimum 

Left turn 
Entering 

Looking Ahead 

From the Rear 

25 

25 

+1.0% 

-1.0% 

190 

190 

159 

164 

1000+ 

700+ 

Bethlehem Pike (S.R. 2018) and Mattison Ave/Access 

Movement Direction 
Posted Speed 

(mph) 
Approximate 

Grade 

PennDOT Required 
Sight Distance (feet) 

Available 
Sight Distance 

(feet)  Desirable Minimum 

Looking Left 40 +2.0% 537 314 800+ 
Exiting 

Looking Right 40 -2.0% 460 337 468 

Left turn Looking Ahead 40 +2.0% 373 314 500+ 

Entering From the Rear 40 -2.0% 373 337 444 
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Bethlehem Pike (S.R. 2018) and Church Street/Enter-only Access 

Movement Direction 
Posted Speed 

(mph) 
Approximate 

Grade 

PennDOT Required 
Sight Distance (feet) 

Available 
Sight Distance 

(feet) Desirable Minimum 

Left turn 
Entering 

Looking Ahead 

From the Rear 

40 

40 

+1.0% 

-1.0% 

373 

373 

319 

331 

600+ 

600+ 

As shown in Table 4 above, the existing available sight distance measurements exceed the desirable 
PennDOT requirements based upon the posted speed limits. It is recommended that any proposed 
landscaping be maintained along the site frontages to continue to provide for adequate sight distance 
according to the above tables. Furthermore, the available sight distance at the site accesses should be 
verified during the detailed engineering of the site. 

Future Pedestrian Facilities Surrounding the Site 

The applicant will provide updated ADA compliant crosswalks and ramps at the intersection of Bethlehem 
Pike (S.R. 2018) and Lindenwold Avenue/Terrace. Additionally, the pedestrian facilities will be upgraded 
at the intersection of Bethlehem Pike (S.R. 2018) and Mattison Avenue/Access, including ADA compliant 
curb ramps and crosswalks for crossing Bethlehem Pike (S.R. 2018). 
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Capacity/Level-of-Service Analysis 

The peak hour traffic volumes were analyzed to determine the existing conditions and future conditions, 
without and with the proposed development, in accordance with the standard techniques contained in the 
current Highway Capacity Manual (2010). These standard capacity/level-of-service analysis techniques, which 
calculate total control delay, are more thoroughly described in Appendix E for unsignalized and signalized 
intersections, as well the correlation between average total control delay and the respective level-of-service 
(LOS) criteria for each intersection type. 

Please note that according to PennDOT's Policies and Procedures for Transportation Impact Studies Related to 
Highway Occupancy Permits, dated January 28, 2009, revised October 21, 2013 (SOL 494-13-13), no mitigation 
requirements are required for an overall level-of-service drop from without- to with-development 
conditions (i.e. LOS D to LOS E), if the increase in the overall delay per vehicle is less than 10 seconds (i.e. 
48.2 to 56.5 seconds per vehicle). The results of the capacity/level-of-service analyses are illustrated in 
Figures 3B, 5C, 5D, 6C, and 6D for the existing conditions, 2018 future without-development conditions, 
2018 future with-development conditions, 2023 future without-development conditions, and 2023 future 
with-development respectively, at the study area intersections and proposed access driveways. 

Detailed capacity/level-of-service analysis worksheets, as well as the intersection volume spreadsheets, are 
contained in Appendices F, G, H, I, and J for the existing, 2018 future without-development, 2018 future 
with-development, 2023 future without-development, 2023 future with-development peak hour traffic 
conditions at the study area intersections, respectively. The analysis results are summarized below for each 
study intersection and matrix tables are provided at the end of the study. 

Lindenwold Terrace and Enter-only Access 

The ingress movements at the proposed enter-only site access along Lindenwold Terrace will operate at a 
highly acceptable LOS A during all peak hours under 2018 and 2023 future with-development conditions 
based upon the design recommendations previously presented for each driveway. 

Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace 

Under existing, 2018 and 2023 without-development conditions, the stop-controlled approaches of 
Lindenwold Avenue/Terrace will operate at acceptable level-of-service conditions (LOS D or better) during 
all peak hours, except for Lindenwold Avenue/Terrace approaches during the weekday afternoon peak 
hour, which will operate at LOS E or F. 

Under with development conditions, this intersection will operate at similar overall levels-of-service as 
under without development conditions, with no LOS degradations. 
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Bethlehem Pike (S.R. 2018) and Mattison Avenue/Access 

The Mattison Avenue approach to Bethlehem Pike (S.R. 2018) is stop-controlled. The stop-controlled 
approach operates at acceptable levels-of-service (LOS D or better) under existing and future 2018 and 2023 
without- and with-development conditions. The Proposed Access approach to Bethlehem Pike (S.R. 2018) is 
stop-controlled. The stop-controlled approach will operate at acceptable levels-of-service (LOS D or better) 
under future 2018 and 2023 without- and with-development conditions, except for the left-turn egress 
movement, which will operate at LOS E. 

It should be noted that a Signal Feasibility Study, dated June 23, 2016, was previously submitted. 

Based on the speed study conducted on August 18, 2016, the prevailing speed is 38 mph in both the 
northbound and southbound directions of Bethlehem Pike. Therefore, the traffic signal warrants were 
updated to include the results from the speed study. The four-hour weekday manual turning movement 
traffic volumes at this intersection were utilized to determine if the intersection satisfies warrants for a 
traffic signal. Based on the projection of the existing four-hour count data to the design year (2023) with-
development conditions, Warrant 3 (Peak Hour) is not satisfied for the weekday morning and afternoon 
peak hours. Warrant 2 (Four-Hour) is not satisfied. With signalization of this intersection, the intersection 
and all movements will operate at acceptable levels of service. 

The Applicant is desirable of a traffic signal at this location. Analysis has been provided under this scenario. 
However, PennDOT does not support a traffic signal at this location at this time. As outlined in PennDOT's 
review letter dated August 10, 2016, the Applicant will perform a post development study after the 
proposed site is open and fully occupied to determine if the traffic signal warrant is satisfied. A copy of the 
traffic signal warrant analysis is provided in Appendix K. 

Bethlehem Pike (S.R. 2018) and Church Street/Enter-only Access 

The Church Street approach to Bethlehem Pike (S.R. 2018) is stop-controlled. The stop-controlled approach 
operates at acceptable levels-of-service (LOS C or better) under existing and future 2018 and 2023 without-
and with-development conditions. 

The proposed enter-only driveway will create a fourth leg to this intersection. The intersection will continue 
to operate at acceptable LOS C or better during all peak hours under 2018 and 2023 future with-
development conditions based upon the design recommendations previously presented for each driveway. 

Bethlehem Pike (S.R. 2018) and Highland Avenue 

This signalized intersection currently operates at acceptable levels-of-service overall (LOS C or better) under 
existing, 2018 without-development conditions, and 2023 without-development conditions with the lane 
groups also operating acceptably (LOS C or better) during all three peak hours. 

With development of the site, this intersection will continue to operate at the same acceptable levels-of-
service as under without-development conditions overall and on the lane groups. Therefore, no mitigation 
measures are recommended at this intersection. 
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Alternatives Analysis — Roundabout Analysis 

There are movements at the study intersections along Bethlehem Pike (S.R. 2018) that cannot be mitigated to 
pre-development LOS/delay conditions with conventional traffic improvements as previously described due 
to various reasons such traffic signal warrants not being satisfied, or Right-of-Way limitations; specifically, 
at Lindenwold Avenue/Terrace and Mattison Avenue/Proposed Access. Therefore, a single-lane 
roundabout was analyzed at these intersections in the future 2023 with development conditions, in 
accordance with the standard techniques contained in the current Highway Capacity Manual (2010) utilizing 
the proposed 2015 parameters per the Technical Memo, "PennDOT Open-End Roundabout Support" by 
Kittelson & Associates, Inc., dated August 10, 2015. 

A single-lane roundabout at Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace will operate at 
acceptable LOS B or better during all peak hours. However, based on a conceptual plan, this roundabout 
will have significant impacts to adjacent properties, and does not appear feasible based on right-of-way 
acquisition and driveway restrictions for private properties. 

A single-lane roundabout at Bethlehem Pike (S.R. 2018) and Mattison Avenue/proposed Access will operate 
with acceptable LOS B or better during all peak hours. However, based on a conceptual plan, this 
roundabout will have significant impacts to adjacent properties, and does not appear feasible based on 
right-of-way acquisition and driveway restrictions for private properties. 

Each concept has been developed based upon requirements outlined in the NCHRP Report 672 Roundabouts: 
an Informational Guide 

The results of the capacity/level-of-service analyses are illustrated in Figure 6D, and a copy of the 
roundabout analyses are provided in Appendix M. A conceptual plan has been completed for these 
intersections, and is provided in Appendix M. 
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Conclusions 

In conjunction with the proposed development, the following recommendations are proposed for the three 
driveways that will provide access to the site: 

Lindenwold Terrace and Access 

— Provide one 16-foot wide ingress lane for the driveway 
— Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 

Bethlehem Pike (S.R. 2018) and Mattison Avenue/Access  
- Provide one 14-foot wide ingress lane, one 12-foot wide separate left-turn egress lane, and 

14-foot wide shared through/right-turn egress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 
- A two-way center left-turn lane is currently provided along Bethlehem Pike (S.R. 2018) along 

the site frontage. This lane should be restriped to provide 75-foot left-turn lanes in both the 
northbound and southbound directions at its intersection with Bethlehem Pike (S.R. 2018) 
and Mattison Avenue/Proposed Site Access. 

- Upgrade the pedestrian facilities at the intersection, including ADA compliant curb ramps 
and crosswalks 

- Turning movements at this intersection (to or from Mattison Avenue) may be restricted 
depending upon the potential future actions of Ambler Borough, which is considering the 
adoption of an ordinance to make Mattison Avenue one-way 

- The Applicant is desirable of a traffic signal at this location. Analysis has been provided 
under this scenario. However, PennDOT does not support a traffic signal at this location at 
this time. As outlined in PennDOT's review letter dated August 10, 2016, the Applicant will 
perform a post development study after the proposed site is open and fully occupied to 
determine if the traffic signal warrant is satisfied. 

Bethlehem Pike (S.R. 2018) and Church Street/Access  
- Provide one 16-foot wide ingress lane for the driveway 
- Provide a minimum driveway radii of 25 feet at the access driveway, which should be 

designed based on the largest vehicle anticipated to utilize this driveway 
- A two-way center left-turn lane is already provided along Bethlehem Pike (S.R. 2018) and 

should be utilized for ingress vehicles 

In conjunction with the development of the site, the applicant will provide updated ADA compliant 
crosswalks and ramps at the intersection of Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace. 
Additionally, the pedestrian facilities will be upgraded at the intersection of Bethlehem Pike (S.R. 2018) and 
Mattison Avenue/Access, including ADA compliant curb ramps and crosswalks. 

The traffic analyses contained herein reveals that safe and efficient access to and from the proposed 
development can be provided and that site-generated traffic can be accommodated at the off-site study area 
intersections with the construction of the recommended improvements. 
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Time Period 

Design Year 

Development Condition 

Left 

NB 

Right 

EB Thru 

Right 

Left 

VVB Thru 

Overall 

L
in

d
en
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Level of Service 
1. Lindenwold Terrace and Access 

Weekday Morning Peak Hour 

2018 Build-Out Year 2023 Design Year 

w/Dev w/Dev w/Dev w/Dev 

Base Imps Base Imps 

(I) (1) 

A A 

8.1 8.1 

A A 

0.1 0.1 

(1) Movement operates at free-flow conditions. 

Weekday Afternoon Peak Hour 

2018 Build-Out Year 2023 Design Year 

w/Dev w/Dev w/Dev w/Dev 

Base Imps Base Imps 

(1) (1) 

, 
, 

_ 

A A 

8.2 8.2 

A A 

0.1 - 0.1 



Time Period 

Design Year 

Development Condition 

Left 

6 EB Thru 

Right 

Left 

:g WB Thru 

Right 

Left 

NB Thru 

Right 

Left 

SB Then 

Right 

Overall 
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  P
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e  

(S
R

.  2
1:1
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Level Of Service 
2. Bethlehem Pike (S.R. 2018) and Lindenwold Avenue/Terrace 

Weekday Morning Peak Hour 

2016 
2018 

Build-Out Year 

2023 
Design Year 

Existing  wki De'  
w/Dev 
Base 

w/Dev 
Imps 

w/o Dev 
w/Dev 
Base 

w/Dev Imps 
(Roundabout) 

C 

17.2 

C 

17.4 

C 

18.2 

--- C 

18.4 

C 

19.3 

A 

6.5 

D 

25.8 

D 

26.3 

D 

28.8 

D 

28.6 

D 

31.5 

A 

5.5 

B 

10.1 

B 

10.2 

B 

10.3 

B 

10.3 

B 

10.4 A 

7.3 (1) (I) (1) (1) 

II 

(1) (1) 

A 

9.3 

A 

9.3 

A 

9.4 

A 

9.4 

A 

9.5 A 

8.7 
(1) (1) (1) (1) (1) (1) 

A 

2.3 

A 

2.3 

A 

2.4 

A 

2.5 

A 

2.7 

A 

7.9 

(I) Movement operates at free-flow conditions. 

Weekday Afternoon Peak Hour 

2018 2023 
2016 

Build-Out Year Design Year 

Existing w/o Dev 
w/Dev w/Dev 

w/o Dev 
w/Dev w/Dev Imps 

Base Imps Base (Roundabout) 

E F F --- F F A 

48.5 51.5 64.4 62.1 78.2 6.3 

D E E E E A 

34.4 35.6 40.4 39.0 44.6 6.1 

A B B B B 

10.0 10.1 10.2 10.2 10.3 A 

(1) (1) (1) (1) (1) (1) 
9.3 

A A A A A 

9.8 9.9 10.0 9.9 10.0 A 

(1) (1) li / (1) (1) (1) 
8.3 

A A A A A A 

6.3 6.6 8.0 7.7 9.5 8.5 
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Level Of Service 
3. Bethlehem Pike (S.R. 2018) and Mattison Ave/Access 

Weekday Morning Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 

(Signal) 

w/o Dry 
w/Dev 

Base 

w/Dev Imps 

(Signal) 

w/Dev Imps 
(Roundabout) 

B 

14.8 

B 

14.9 

C 

21.2 

C 

34.5 

C 

15.3 

C 

22.2 

C 

34.5 

A 

7.6 

- 

E 

45.3 

C 

34.4 

E 

49.6 

C 

34.4 A 

5.9 

B 

11.4 

D 

37.3 

B 

11.5 

D 

37.2 

B 

10.5 

B 

10.5 

B 

10.5 

A 

5.6 

B 

10.6 

B 

10.6 

A 

5.9 A 

6.9 (1) (1) (1) 

A 

3.4 

(1) (1) 

A 

3.5 

A 

9.5 

A 

3.7 

A 

9.6 

A 

3.8 B 

13.9 (1) (1) (1) 

A 

4.7 

(1) (1) 

A 

5.0 

A 

0.5 

A 

0.5 

A 

2.7 

A 

7.0 

A 

0.5 

A 

2.8 

A 

7.1 

B 

10.7 

(1) Movement opera tes at free-0o o condi Hons. 

Weekday Afternoon Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 

(Signal) 

w/o Dev 
w/Dev 

Base 

w/Dev Imps 

(Signal) 

w/Dev Imps 
(Roundabout) 

B 

13.7 

B 

13.8 

C 

23.6 

D 

35.2 

B 

14.2 

C 

25.8 

D 

35.2 

A 

5.3 

E 

38.3 

C 

34.4 

E 

41.6 

C 

34.3 A 

6.3 

B 

12.6 

D 

36.3 

13 

12.9 

D 

36.0 

A 

9.7 

A 

9.7 

A 

9.7 

A 

3.5 

A 

9.8 

A 

9.8 

A 

3.7 A 

8.8 
(1) (1) (1) 

A 

3.7 

(1) (1) 

A 

3.9 

B 

10.3 

A 

4.4 

B 

10.4 

A 

4.6 A 

7.5 
(I) (1) (1) 

A 

3.2 

(1 ) (1) 

A 

3.3 

A 

0.4 

A 

0.4 

A 

2.1 

A 

5.6 

A 

0.5 

A 

2.2 

A 

5.7 

A 

8.1 
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Level Of Service 
4. Bethlehem Pike (S.R. 2018) and Church St/Access 

Weekday Morning Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 
Base 

w/Dev 
Imps 

w/o Dev 
w/Dev 
Base 

w/Dev Imps 

B 

14.0 

B 

14.2 

C 

16.4 

B 

14.5 

C 

16.9 

B 

10.4 

B 

10.4 

B 

10.7 

B 

10.5 

B 

10.8 

(1) (1) (1) (1) (1) (1) (1) 

_ 

(1) (1) (I) (1) (1 ) (1) (1) 

A 

0.5 

A 

0.5 

A 

0.6 

A 

0.6 

A 

0.6 

(1) Movement operates at free-flow conditions. 

Weekday Afternoon Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 
Base 

w/Dev 
Imps 

w/o Dev 
w/Dev 
Base 

w/Dev Imps 

B 

13.1 

B 

13.2 

C 

17.2 

B 

13.5 

C 

18.1 

A 

9.7 

A 

9.7 

A 

9.8 

A 

9.0 

A 

9.9 

(1) (I) (1) (1) (1) (1) (1) 

_ 

(1) (1) 

il 

(1) (1) (1) (1) (1) 

A 

0.9 

1 
A 

0.9 

A 

1.1 

A 

0.9 

A 

1.1 



Time Period 

Design Year 

Development Condition 

Left 

EB Then 

Right 

Left 

VVB Then 

Right 

Left 

NB Thru 

Right 

Left 

SB Then 

Right 

Overall 
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Level of Service 
5. Bethlehem Pike (SR. 2018) and Highland Avenue 

Weekday Morning Peak Hour 

2018 2023 
2016 

Build-Out Year Design Year 

Existing w/o Dev 
w/Dev w/Dev 

w/o Dev 
w/Dev w/Dev 

Base Imps Base Imps 

C C C C C 

21.7 22.1 22.2 22.1 22.3 

C C C C C 

26.8 29.7 30.7 30.0 30.9 

B B B B B 
12.6 

11.5 11.7 12.1 12.2 12.6 

B B B B B 

14.8 15.1 15.9 16.1 16.8 

A A A A B 

9.1 9.1 9.6 9.6 10.1 

A A A A A 

7.1 7.0 7.4 7.4 7.8 

B B B B B 

14.2 14.8 15.2 15.3 15.7 

Weekday Afternoon Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 
w/Dev 
Imps 

w/o Dev 
w/Dev 

Base 
se/Dry 
Imps 

B 

19.3 

B 

19.3 

B 

19.4 

B 

19.4 

B 

19.6 

C 

31.9 

C 

32.3 

C 

34.3 

C 

34.7 

D 

38.5 

B 

13.2 

B 

13.4 

B 

14.0 

13 

13.7 

B 

13.9 

B 

18.6 

B 

19.0 

C 

20.8 

B 

19.8 

C 

21.0 

B 

11.3 

B 

11.6 

B 

12.5 

B 

12.1 

B 

12.7 

A 

8.1 

A 

8.2 

A 

8.7 

/ 
A 

8.5 

A 

9.6 

B 

18.8 

B 

19.1 

C 

20.4 

C 

20.1 

C 

21.6 



Time Period 

Current 

Storage l')  

Future 

Storage (2' 
Design Year 

Development Condition 

L
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 T
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  EB Thru 500+ 

Right 

Left 

WB Thru 325 

A
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s  

Left 

NB 

Right 

(1) Distance to adjacent intersections shown in italics. 

Queue Length 
1. Lindenwold Terrace and Access 

Weekday Morning Peak Hour 

2018 Build-Out Year 2023 De ign Year 

w/Dev w/Dev w/Dev w/Dev 

Base Imps Base Imps 

25 25 

25 25 

- - 

Weekday Afternoon Peak Hour 

2018 Build-Out Year 2023 Design Year 

w/Dev w/Dev w/Dev w/Dev 

Base Imps Base Imps 

25 25 

25 25 

(2) Future storage/distance to adjacent intersections shown if different/improved from existing conditions. 



TWLTL 
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TWLTL 

500+ 

Current 

Storage 

Future 

Storage 

Left 

EB Thru 

Right 

Left 

WB Thru 

Right 
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500+ 

Left 
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Right 

Left 
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Time Period 

Design Year 

Development Condition 

Queue Length 
2. Bethlehem Pike (SR. 2018) and Lindenwold Avenue/Terrace 

Weekday Morning Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 
w/o Dev 

w/Dev 

Base 

w/Dev Imps 
(Roundabout) 

25 25 25 25 25 0 

25 25 25 25 25 0 

25 25 25 25 25 

50 

25 25 25 25 25 

25 25 25 25 25 

75 

25 25 25 25 25 

Weekday Afternoon Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 
w/o Den 

w/Dev 

Base 

w/Dev Imps 
(Roundabout) 

95 100 123 118 140 25 

25 25 28 28 33 0 

25 25 25 25 25 

100 

25 25 25 25 25 

25 25 25 25 25 

75 

25 25 25 25 25 

(1) Distance to adjacent intersections sl own in italics. 

(2) Future storage/distance to adjacent intersections shown if different/improved from existing conditions. 



Queue Length 
3. Bethlehem Pike (S.R. 2018) and Mattison Ave/Accent 

Time Period 

Current 

Storage n)  

Future 

Storage (') 

Design Year 

Development Condition 

M
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Left TWLTL I 

NB Thru 

500 

Right 

Left TWLTL 

SB Thru 

340 

Right 

Weekday Morning Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 

(Signal) 

w/o Dev 
w/Dev 

Base 

w/Dev Imps 

(signal) 

w/Dev Imps 
(Roundabout) 

25 25 25 33 25 25 33 0 

40 50 43 50 

0 

25 38 25 38 

25 25 25 25 , 25 25 25 

50 

25 25 25 153 25 25 158 

25 25 25 ' 25 

150 

25 25 25 255 25 25 270 

Weekday Afternoon Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 

(Signal) 

w/o Dev 
w/Dev 

Base 

w/Dev Imps 

(Signal) 

w/Dev Imps 
(Roundabout) 

25 25 25 28 25 25 30 0 

25 33 25 30 

0 

25 25 25 25 

25 25 25 25 25 25 30 

25 25 25 203 25 25 215 

25 25 25 25 

50 

25 25 25 158 25 25 170 

(1) Distance to adjacent intersections shown in italics. 

(2) Future storage/distance to adjacent intersections shown if different/improved from existing conditions. 



Queue Length 
4. Bethlehem Pike (SR. 2018) and Church St/Access 

Time Period 

Current 

Storage')  

Future 

Storage (2' 
Design Year 

Development Condition 

C
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 S
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Left TWLTL 

NB Thru 

500* 

Right 

Left TWLTL 

SB Thru 

475 

Right 

Weekday Morning Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 
w/o Dry 

w/Dev 

Base 
w/Dev Imps 

25 25 25 25 25 

25 25 25 25 25 

25 25 25 25 25 

25 25 

25 25 25 25 25 

Weekday Afternoon Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dry 
w/Dev 

Base 

w/Dev 

Imps 
w/o Dev 

w/Dev 

Base 
w/Dev Imps 

25 25 25 25 25 

25 25 25 25 25 

25 25 25 25 25 

25 25 

25 25 25 25 25 

(1) Distance to adjacent intersections shown in italics. 

(2) Future storage/distance to adjacent intersections shown if different/improved from existing conditions. 



Queue Length 
5. Bethlehem Pike (SA. 2018) and Highland Avenue 

Time Period 

Current 

Storage '') 

Future 

Storage 
Design Year 

Development Condition 

Left 

EB Thru 315 

•J',C.'  
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Left 135 

NB Thru 

500+ 

Right 

Left 160 

SB Thru 

500+ 

Right 

Weekday Morning Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 
w/o Dev 

w/Dev 

Base 

w/Dev 

Imps 

95 98 100 103 105 

230 245 255 253 265 

25 25 25 25 25 

213 220 230 233 240 

108 110 120 115 128 

215 218 233 228 250 

Weekday Afternoon Peak Hour 

2016 
2018 

Build-Out Year 

2023 

Design Year 

Existing w/o Dev 
w/Dev 

Base 

w/Dev 

Imps 
w/o Dev 

w/Dev 

Base 

w/Dev 

Imps 

73 75 80 80 85 

340 345 370 368 398 

25 25 25 25 25 

285 293 320 - 310 330 

88 90 98 95 100 

155 163 178 173 183 

(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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tiMcMAHON 
TRANSPORTATION ENGINEERS & PLANNERS 

October 28, 2013 

Mr. Francis Hanney 
PerinDOT District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA 19406 

McMAHON ASSOCIATES, INC. 

425 Commerce Drive I Suite 200 I Fort Washington, PA 19034 

p 215-283-9444 If  215-283-9445 

mcmahonassociates. corn 

PRINCIPALS 
Joseph W. McMahon, P.E. 

Joseph J. DeSantis, P.E., PTOE 
John S. DePalma 

William T. Steffens 
Casey A. Moore, P.E. 

Gary R. McNaughton, P.E., PTOE 

ASSOCIATES 
John J. Mitchell, P.E. 

Christopher J. Williams, P.E. 
R. Trent Ebersole, P.E. 

Matthew M. Kozsuch, P.E. 

RE: Transportation Impact Study Scoping Meeting Application 
Saint Mary's Villa Mixed Use Residential Community 
Upper Dublin Township, Montgomery County, PA 
McMahon #813468.11 

Dear Fran: 

McMahon Associates, Inc. (McMahon) is pleased to submit the following Transportation Impact 
Study (TIS) Scoping Meeting Application, per the Policies and Procedures for Transportation 
Impact Studies Related to Highway Occupancy Permits (Strike-off Letter 470-09-4) for the 
proposed residential redevelopment to be located at the existing St. Mary's Villa for Children 
and Families site on the eastern side of South Bethlehem Pike (S.R. 2018), between Lindenwold 
Terrace/Avenue and Highland Avenue in Upper Dublin Township, Montgomery County, PA. 
We request that you review the following information and provide feedback on the proposed 
scope and methodology. 

TRANSPORTATION IMPACT STUDY 
(TIS) SCOPING MEETING APPLICATION 

Scoping Meeting Date: TBD 

Applicant: Lindenwold Residential Associates, LLC  

Applicant's Consultant: McMahon Associates, Inc.  

Applicant's Primary Contact: John R. Wichner, P.E., PTOE  

(See attached a list of meeting attendees along with phone numbers and email addresses) 

(1) LOCATION OF PROPOSED DEVELOPMENT: (See attached location map — Figure 1) 

PennDOT Engineering Dist.: 6-0 County: Montgomery 
Municipality: Upper Dublin Township  

Corporate Headquarters: Fort Washington, Pennsylvania 

Serving the East Coast from 12 offices throughout the Mid-Atlantic, New England, and Florida 



Mr. Francis Hanney 
October 28, 2013 
Page 2 of 10 

State Route(s) (SR): SR 2018 (S. Bethlehem Pike) (Highland Avenue to Lindenwold 
Ave/Terrace)  
Segment(s): 0110 Offset(s): 889 - 2000  
Segment(s): 0120 Offset(s): 0000 - 350  

(2) DESCRIPTION OF PROPOSED DEVELOPMENT: (See attached site plan - Figure 2) 

Proposed land uses: 
o 34 Single Family Attached Twins  
o 54 Single Family Attached Townhomes  
o 40 Age Targeted Condominiums  
o 250 Senior Independent Living Apartments 

Proposed site accesses: 
o One (1) full-access driveway as the fourth leg of the intersection of South 

Bethlehem Pike (S.R. 2018) and Mattison Avenue. It is anticipated that a traffic 
signal will be proposed as part of the development. 

o One (1) enter-only access driveway serving Lindenwold Terrace. 
o One (1) enter-only access driveway serving South Bethlehem Pike (S.R. 2018). 

Community linkages (access to neighboring properties, cross easements, pedestrian 
and transit accommodations): 
N/A  

(3) DEVELOPMENT SCHEDULE AND STAGING: 

Anticipated Opening Date: 2016 
Full Build out Date: 2016 
Describe Proposed Development Schedule/Staging: 

Although some phasing of the project may be considered, the Land Development 
application will likely request approval for the full build-out of the site, anticipated to be 
occupied by 2016. Therefore, the Transportation Impact Study will apply site-generated  
traffic to the surrounding network assuming all units are constructed in one phase.  

(4) TRIP GENERATION 

Trip generation for the proposed development will be based on: 

X ITE Trip Generation Manual 9th Edition 
_Other independent surveys 



Mr. Francis Hanney 
October 28, 2013 
Page 3 of 10 

Table 1 indicates trip generation rates and equations utilized in the subsequent analysis. 

TABLE 1 
TRIP GENERATION RATES/EQUATIONS 

Land Use Land Use Code Daily 

Weekday Morning Peak Hour Weekday Afternoon Peak Hour 

Equation/Rate Enter Equation/Rate Enter 

Single Family 
Attached Twins 

230 (Residential 
Condo/Townhouse) 

Ln(T)=.87Ln(x)+2.46 Ln(T)=.80Ln(x)+0.26 17% Ln(T)=.82Ln(x)+0.32 67% 

Single Family 
Attached 
Townhomes 

230 (Residential 
Condo/Townhouse) 

Ln(T)=.87Ln(x)+2.46 Ln(T)=.80Ln(x)+0.26 17% Ln(T)=.82Ln(x)+0.32 67% 

Age Targeted 
Condominiums(1) 

230 (Residential 
Condo/Townhouse) 

Ln(T)=.87Ln(x)+2.46 Ln(T)=.80Ln(x)+0.26 17% Ln(T)=.82Ln(x)+0.32 67% 

Senior 
Independent 
Living 
Apartments 

252 (Senior Adult 
Housing - 
Attached) 

T=3.44(x) T=.20(x) 34% T=.25(x) 54% 

X = Independent Variable (units) 
T = Traffic Volume 

(1) Age Targeted Condominiums are marketed towards adults 55 and older; however are not explicitly age-restricted. 
Therefore, to be conservative, LU Code 230 was utilized. 

Table 2 indicates the anticipated new trip generation for the overall development. 

TABLE 2 
TRIP GENERATION 

PROPOSED DEVELOPMENT 

Land Use Size Daily 

Weekday Morning 

Peak Hour 

Weekday Afternoon 

Peak Hour 

Enter Exit Total Enter Exit Total 

Single Family Attached 
Twins 

34 
Units 

252 4 18 22 17 8 25 

Single Family Attached 
Townhomes 

54 
Units 

376 5 27 32 24 12 36 

Age Targeted 
Condominiums 

40 
Units 

290 4 21 25 19 9 28 

Senior Independent 
Living Apartments 

250 
Units 

860 17 33 50 34 29 63 

Total Trips 1,778 30 99 129 94 58 152 

(5) ESTIMATED DAILY TRIP GENERATION/DRIVEWAY CLASSIFICATION: 

(a) Estimated Daily Trip Generation of Proposed Development - Assuming One Full-
Movement Access Point, and One Enter-Only Access Point along S. Bethlehem Pike 
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(S.R. 2018) and Full Build out/Occupancy of Entire Tract: 1,600 trips/day **  
Approximately 10% of the trips utilize the enter-only access along Lindenwold 
Terrace.  

(b) Driveway Classification Based on Trip Generation and Two Access Points on S. 
Bethlehem Pike (S.R. 2018): ' Driveway Classification will be confirmed following the 
manual turning movements counts after existing traffic patterns are determined.  

Full-Access Driveway 
Low Volume: 
Medium Volume: X 
High Volume: _ 

Enter-Only Driveway 
Low Volume: _X 
Medium Volume: _ 
High Volume: _ 

(6) TRANSPORTATION IMPACT STUDY REQUIRED? 

No 

X Yes, based on: 3,000 or more vehicle trips/day generated 

X During any one-hour time period, 100 or more new (added) 
vehicle trips generated entering or 100 or more new (added) 
vehicle trips generated exiting development 

Other considerations as described below: 

(7) TRAFFIC IMPACT ASSESSMENT REQUIRED? X No Yes 

(8) TIS STUDY AREA: (Describe; attach map and/or diagram) 

Roadway and Study Intersections 
- S. Bethlehem Pike (S.R. 2018) and Highland Avenue (signalized)  
- S. Bethlehem Pike (S.R. 2018) and Church Street/Proposed Enter-only Access  

S. Bethlehem Pike (S.R. 2018) and Mattison Avenue/Proposed Signalized full-access 
Driveway 
S. Bethlehem Pike (S.R. 2018) and Lindenwold Terrace/Avenue  

- Lindenwold Terrace and Proposed Enter-only Access  
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Land use context (Refer to Smart Transportation Handbook): 
Urban 

Known Congestion Areas: 
N/A  

Known Safety Concerns: 
N/A 

Known Environmental Constraints: 
N/A  

Pedestrian/Bike Review (Community Centers, Parks, Schools, etc.): 
Trinity Episcopal Church is located along S. Bethlehem Pike (S.R. 2018), north of Highland 
Avenue. Veterans Memorial Park is located along Highland Avenue, east of S. Bethlehem 
Pike (S.R. 2018). Multiple baseball fields are located along Highland Avenue, west of S.  
Bethlehem Pike (S.R. 2018). Sidewalk is currently provided along the western side of S.  
Bethlehem Pike (S.R. 2018), along Highland Avenue, as well as Lindenwold  
Terrace/Avenue.  

Transit Review (Current routes/stops): 
Septa Bus Route 94 (Montgomery Mall to/from Chestnut Hill) and Route 95 (Willow  
Grove to/from Gulph Mills) have stops along S. Bethlehem Pike (S.R. 2018)at Highland 
Avenue, Church Street, and Lindenwold Terrace/Avenue.  

(9) STUDY AREA TYPE: Urban  X  Rural 

(10) TIS ANALYSIS PERIODS AND TIMES: 

McMahon will analyze the following conditions:  
Existing conditions,  
2016 full build-out without development conditions  
2016 full build-out with development conditions  
2021 horizon year full build-out without development conditions 
2021 horizon year full build-out with development conditions  

McMahon will analyze the following time periods: 
Weekday morning peak hour (7:00-9:00 AM)  
Weekday afternoon peak hour (4:00-6:00 PM)  
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(11) TRAFFIC ADJUSTMENT FACTORS: 

(a) Seasonal Adjustment: (Identify counts requiring adjustment and methodology): 
N/A  

(b) Annual Base Traffic Growth: 0.73 %/yr. 
Source: PennDOT Growth Factor Table for September 2012 to July 2013 

(c) Pass-By Trips: 
Land Use Source 
N/A N/A N/A 

(d) Captured Trips for Multi-Use Sites: 
o N/A  

(e) Modal Split Reductions: 
N 

(f) Other Reductions: 

N/A  

(12) OTHER PROJECTS WITHIN STUDY AREA TO BE ADDED TO BASE TRAFFIC: 
(Identify proposed developments with issued permits that need to be included.) 

None  

(13) TRIP DISTRIBUTION AND ASSIGNMENT: 

The trips will be distributed based on existing traffic patterns and the location of any 
local attractions.  

(14) APPROVAL OF DATA COLLECTION ELEMENTS AND METHODOLOGIES: 

Location 

S.R. 2018 and Highland Avenue 
S.R. 2018 and Church Street 
S.R. 2018 and Mattison Avenue  
S.R. 2018 and Lindenwold  
Terrace/Avenue  

AM  
MTM 7-9AM 
MTM 7-9AM 
MTM 7-9AM 
MTM 7-9AM 

Period  
PM  
MTM 4-6PM 
MTM 4-6PM 
MTM 4-6PM 
MTM 4-6PM 
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(15) CAPACITY/LOS ANALYSIS: 

Location Period Type  
Site access intersections AM and PM Synchro 8 (HCM2010 Results) 
and study intersections 
listed above 

(16) ROADWAY IMPROVEMENTS/MODIFICATIONS BY OTHERS TO BE INCLUDED: 
(Projects programmed for construction of other developments with issued permits.) 

None  

(17) OTHER NEEDED ANALYSES: 

(a) Sight Distance Analysis: 
(Required for all site access driveways; identify other locations) 

McMahon will complete this for the proposed site accesses 

(b) Signal Warrant Analysis: 

McMahon will perform a traffic signal warrant analysis at the intersection of S.  
Bethlehem Pike (S.R. 2018)and Mattison Avenue/Proposed Access in future with 
development conditions  

(c) Required Signal Phasing/Timing Modifications: 

McMahon will indicate any proposed signal modifications at S. Bethlehem Pike (S.R.  
2018) and Highland Avenue  

(d) Traffic Signal Corridor/Network Analysis: 

If a signal is warranted at S. Bethlehem Pike (S.R. 2018) and Mattison Avenue under  
build conditions, a corridor analysis will be performed for S. Bethlehem Pike (S.R.  
2018)/Highland Avenue and S. Bethlehem Pike (S.R. 2018)/Mattison Avenue, as they 
are approximately 1,100 feet apart.  

(e) Analysis of the Need for Turning Lanes: 
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McMahon will complete this at the proposed accesses, as applicable, using PenriDOT's 
latest guidelines in Publication 46. It should be noted that S. Bethlehem Pike (S.R.  
2018) contains a two-way left-turn lane (TWLTL) along the site frontage.  

(f) Turning Lane Lengths: 

McMahon will complete this at the proposed accesses, as applicable, using PennDOT's 
latest guidelines in Publication 46 and 95th percentile queues.  

(g) Left Turn Signal Phasing Analysis: 

Left Turn conflict factors will be analyzed to determine if left turn advanced phasing is 
warranted at the existing signalized intersection at S. Bethlehem Pike (S.R. 2018) and  
Highland Avenue; as well as the proposed signal at S. Bethlehem Pike (S.R. 2018) and  
Mattison Avenue/Proposed Driveway.  

(h) Queuing Analysis: 

McMahon will complete this at the study intersections based on our Synchro analyses 
results.  

(i) Gap Studies: 

McMahon will complete this, if necessary. 

(j) Crash Analysis: 

Crash data will be requested from PenriDOT (reportable) and Upper Dublin Township 
(non-reportable) for the study intersections.  

(k) Weaving Analysis: 

IS 6i 

(1) Other Required Studies: 

(18) ADDITIONAL COMMENTS OR RECOMMENDATIONS RELATIVE TO THE SCOPE OF 
THE TIS: 

N/A 
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Signature of Applicant's Engineer 

Signature of District Traffic PennDOT Representative 

Signature of District Permit PennDOT Representative (if present) 

Signature of Municipal Traffic Representative 

Please do not hesitate to contact me with any questions. Thank you. 

Sincerely, 

Date:  

Date:  

Date:  

Date:  

e 

John R. Wichner, P.E., PTOE 
Senior Project Manager 

Attachments 

cc: Paul Leonard, Upper Dublin Township 
Jeffrey Wert, P.E., PLS, Metz Engineers 
Dean Kaiser, P.E., PTOE, Orth-Rodgers & Associates 
Peter Monaghan, Manager, Lindenwold Residential Associates, LLC 
Robert Freedman, The Goldenberg Group 
Casey A. Moore, P.E., McMahon Associates, Inc. 
Heather M. Balgowan, P.E., McMahon Associates, Inc. 

\ eng \ 813468 \ Correspondence \ PennDOT \ Scoping Application \ 2013-10-28 St Marys Villa Scoping Application 
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List of Potential Scoping Meeting Attendees: 

Fran Harmey 
PennDOT District 6-0 
(610) 205-6560 
FHanney@pa.gov   

John R. Wichner, P.E., PTOE 
McMahon Associates, Inc. (representing Applicant — Lindenwold Residential Associates, LLC) 
(610) 628-2994 x7205 
jwichner@mcmahonassociates.com  

Paul Leonard 
Upper Dublin Township 
Township Manager 
(215) 643-1600 x3219 
pleonard@upperdublin.net  

Jeffrey Wert, P.E., PLS 
Metz Engineers 
Township Engineer 
(215) 855-3111 

Dean Kaiser, P.E., PTOE 
Orth-Rodgers & Associates 
Township Traffic Engineer 
(610) 407-9700 
dkaiser@orth-rodgers.com   

Robert Freedman 
The Goldenberg Group 
rfreedman@GOLDENBERGgroup.com  

Pete Guidi 
Guidi Homes 
peteguidi@guidihomes.com  

Peter Monaghan 
Lindenwold Residential Associates, LLC 
pmonaghan@strategic-realty.com  
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• DEPARTMENT OF TRANSPORTATION 

www.dot.state.pa_us 

November 21, 2013 

MONTGOMERY COUNTY, UPPER DUBLIN TWP. 
S.R. 2018 Bethlehem Pike 
St. Mary's Villa Development 
TRAFFIC LOG NO.: M13-101XQ 
TRANSPORTATION IMPACT STUDY 

John Wichner, P.E. 
McMahon Transportation Engineers & Planners 
425 Commerce Drive, Suite 200 
Fort Washington, PA 19034 

Dear Mr. Wichner, 

The Scoping Meeting application for the Transportation Impact Study prepared by 
McMahon Transportation Engineers & Planners, dated October 28, 2013 has been reviewed by the 
District Traffic Unit. The scoping application identifies the following: 

Proposed Development: 34 Single Family Attached Twins 

54 Single Family Attached Townhomes 

40 Age Targeted Condominiums 

250 Senior Independent Living Apartments 

Location: SR 2018 Bethlehem Pike between Lindenwold Terrace 

and Church Street. 

Phasing/Build-out: 2016 

Proposed Access Full access and an in only on SR 2018 Bethlehem Pike and an in only 
off of Lindenwood Terrace. 

Trip Generation, TIS Study Area, TIS Analysis periods and times are acceptable. Once the study is 

completed it should be forwarded to both Ambler Borough and Upper Dublin Township since 

Bethlehem Pike boarder's two municipalities. A meeting between Ambler Borough, Upper Dublin 

Township, the developer and PennDOT should be arranged to discuss the proposed access and 

signalization. The Department wants to explore the overall access and signalization scheme with 

both municipalities and the developer prior to making a final determination of the most optimal 

plan. 

Engineering District 6-0  I  7000 Geerdes Boulevard I King of Prussia, PA 19406-1525 I 610.205.6661 
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If there are any questions or comments concerning this matter, please contact myself at 610-
205-6560 or  fhanney eRpa.gov  or Susan LaPenta at 610-205-6595 or  slapenta@na.gov.  

Respectfully, 

Francis J. Hann 
District Traffic Services Manager 
Engineering District 6-0 

cc: S. Fletcher 
L.R. Belmonte 
Traffic Services File 
Ambler Borough 
Upper Dublin Twp. 
Montgomery County Planning Commission 
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July 20, 2015 

MONTGOMERY COUNTY, UPPER DUBLIN TOWNSHIP AND AMBLER BOROUGH 
SR 2018 (BETHLEHEM PIKE) SEGMENT 0110-0120 
HIGHWAY OCCUPANCY PERMIT APPLICATION NO. M13-101XQ 
ST. MARY'S VILLA RESIDENTIAL REDEVELOPMENT 
TRAFFIC LOG NO.: M13-101XQ 
PRELIMINARY REVIEW OF SUPPLEMENTAL SCENARIO ANALYSIS 

McMahon Associates, Inc. 
425 Commerce Drive, Suite 200 
Fort Washington, PA 19034 

Dear Mr. Wichner: 

The Department has reviewed the supplemental scenario analysis submission for compliance with 
applicable Department Regulations. This preliminary review has identified deficiencies that must be 
addressed in order for your application submission to be processed as efficiently as possible. 

Our comments on the submission are as follows: 

PRELIMINARY COMMENTS 

1 1. The Department's concern about signalization of Mattison Avenue remains. The assumptions utilized 
in the warrant analysis with respect to traffic redire6tion aren't firm, and when Mattison Avenue is 
converted to one-way by Ambler Borough the traffic volume will be reduced further at Mattison 
Avenue. It is requested that a second meeting be scheduled with Upper Dublin Township, Ambler 
Borough, the Developer, and the Department to discuss this issue. 

2. Scenario 3B (Signal at Lindenwold with exiting left turn site access onto Lindenwold) provides the 
greatest improvement to traffic flow for the single signalized intersection options. All movements at 
the Lindenwold Ave and Mattison Ave intersections with Bethlehem Pike are expected to operate at 
LOS C or better. Without left turn site access onto Lindenwold, the analysis shows that either the 
westbound Lindenwold or Mattison Avenue approaches are expected to operate at LOS E depending 
on which intersection is signalized. 

3. The analysis submitted for review includes a diversion of traffic from eastbound Lindenwold Ave 
onto eastbound Mattison Ave to account for traffic that may divert to the proposed signal on Mattison 
Ave (Scenarios lA & 2A). However, this diversion is also included in the scenarios where a signal is 
proposed on Lindenwold Ave (Scenarios 1B, 1C, 2B, 2C, 3B, & 3C). This additional traffic on 
Mattison Ave may negatively amplify the stated LOS results for the proposed driveway on Bethlehem 
Pike across from Mattison Ave (reported as LOS E during AM and PM peak for westbound Proposed 
Driveway approach). 

Engineering District 6-0 I 7000 Geerdes Boulevard I  King of Prussia, PA 19406-1525 I 610.205.6661 



Respectfully, 

Francis J. Inney 
District Traffic Services Manager 
Engineering District 6-0 

PRELIMINARY REVIEW 
TRAFFIC LOG: M13-101XQ 
PAGE 2 

Additional comments may follow upon review of the submitted application. If you have any questions 
pertaining to the technical aspects of this review, please contact Drew E. Sirianni, PE of Pennoni at (215) 
254-7893 or DSirianni@pennoni.com. 

cc: Matthew Miele, PE 
Louis Belmonte, PE 
Traffic Services File 
Upper Dublin Township 
John Smyth, PE, Boles Smyth 
Ambler Borough 
Michael Shinton, PE, Gilmore & Associates 
Montgomery County Planning Commission 
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OIE PASO MENT OF TRANSPORTATION 

Date: 08/10/2016 

Subject: Highway Occupancy Permit Application No. 113792 Returned For Revisions 

To: Lindenwold Residential Associates, LLC 
P.O. Box 845 
Bensalem, PA 19020 

From: PennDOT Engineering District 6-0 
7000 Geerdes Boulevard 
King of Prussia, PA 19406 

Dear Applicant, 

PennDOT has reviewed your application for completeness, consistency and compliance with 

applicable Dep.' intent Regulations. This review has identified issues that must be addressed in 

order for our review to continue. 

The Department's review comments are attached. 

Once the comments have been addressed, please resubmit the application and associated material 

for further review. 

Upon resubmission, the applicant's engineer should put together a letter that describes how each 

comment has been addressed and where each can be found. This will help expedite the review. 

For guidance on HOP applications refer to 67 PA Code, Chapter 441, Chapter 459 and PennDOT 

Publication 282, "Highway Occupancy Permit Guidelines". Additional comments may follow 

upon review of the resubmitted application. 

If you have any questions regarding this matter, you may contact Drew Sirianni of Pennoni 

Associates, at (215) 254-7893. 



Tr pen nsylva nia 
DEPARTMEN —  OF TRANSPORTATION 

Response Comments 

Date: 08/10/2016 

Application Number: 113792 

Form Letter Notes 

(1) * Upon resubmission, the applicant's engineer should put together a letter that describes how each 

comment has been addressed and where each can be found in the plan set. A copy of these 

comments and any previously submitted plans should also be provided. 

* Additional comments may follow upon review of the resubmitted application. If you have any 

questions pertaining to the technical aspects of this review, please contact the Depar tment's 

representative, Drew E. Sirianni, PE, PTOE of Pennoni at (215) 254-7893 or 

DSirianni@Pennoni.com. 

* For guidance on Highway Occupancy Permit applications refer to PA Code Title 67, Chapter 441, 

Chapter 459 and PennDOT Publication 282. This will help expedite the review. 

General 

(1) The traffic signal warrant is not satisfied at the intersection of Bethlehem Pike (SR 2018) and 

Mattison Avenue and therefore the Department does not support the construction of a traffic signal 

at this location. The Department typically requires Warrant 1 (Eight Hour Vehicular Volume) or 

Warrant 2 (Four Hour Vehicular Volume) to be met; only under special circumstances can Warrant 

3 (Peak Hour) be applied (e.g. industrial facilities, sports complexes, etc). 

The TIS states that the Trip Generation Manual may be underestimating the traffic volumes 

generated by the proposed Senior Adult Housing since it provides additional amenities for the 

residents such as dining facilities, medical facilities, and other services, whose trips do not appear to 

be factored in ITE's general description of Land Use Code 252. The Department understands that 

the Trip Generation Manual may be underestimating the trips, therefore the applicant's engineer may 

conduct traffic counts at three similar sites in lieu of utilizing the estimates from the Trip Generation 

Manual. Please be aware that trip generation rates that are developed based on traffic counts at three 

similar sites will require approval of PennDOT Central Office. In lieu of developing custom trip 

generation rates based on three similar sites, traffic counts can be conducted after the proposed site 

is open and fully occupied to determine if the traffic signal warrant is satisfied. 

(2) PLEASE SUBMIT A CHECK FOR $100.00 MADE PAYABLE TO PENNDOT-ATTN: MARY 



ELLEN CULHANE, PERMITS UNIT, 7000 GEERDES BLVD. KING OF PRUSSIA, PA. 19406. 

PLEASE INCLUDE THE APPLICATION NUMBER ON THE CHECK FOR OUR REFERENCE. 

(3) The following comments pertain to the roundabout concepts. 

GENERAL 

a. Based on the roundabout concepts provided, neither concept appears to be infeasible, however it 

is recognized that significant property owner coordination is required. Since the volume of traffic 

on Lindenwold is higher than Mattison is seems that Lindenwold is a more logical location for a 

roundabout, however the Mattison location would still be acceptable. 

b. The proposed medians on the northbound and southbound approaches of both roundabouts could 

be cut back substantially in order to maintain existing level of access (left turns) in and out of 

several properties along SR 2018. 

c. A stone wall that is old, is not necessarily historical. It appears that there is sufficient setback 

available to relocate/reconstruct the wall if necessary to accommodate construction of the 

roundabout. In order to further assess impacts, please provide folinal documentation from a 

historical/cultural resources professional and/or PHMC indicating that the stone walls shown on the 

plan are historical/cultural resources. 

BETHLEHEM PIKE (SR 2018) AND MATTISON AVENUE 

d. Approval from Ambler Borough will be required for the removal of any on-street parking spaces 

on Mattison Avenue. The proposed median on the eastbound approach could be cut back to 

minimize the number of lost on-street parking spaces. 

BETHLEHEM PIKE (SR 2018) AND LINDENWOLD TERRACE/AVENUE 

e. The location of the crosswalk over the eastern leg of the roundabout should be revised so that the 

existing residential driveway doesn't need to be removed. 

f. The plan indicates removal of driveways on the southbound approach, however there do not 

appear to be any driveways in this area. Please clarify. 

Transportation Impact Study/Transportation Impact Assessment 

(1) As previously indicated, the following information must be provided and/or revised: 

a. Provide crash data/history for critical intersections/roadway network. A summary of crash 

analysis can be included in the report; however, actual crash records should be included within the 

appendix with a confidentiality statement on the cover. It is recommended to separate the crash 

record appendix from the main TIS report. 



b. Auxiliary turn lane warrant analysis, in accordance with PennDOT Publication 46. 

(2) Please provide Synchro files for review. 

(3) Please provide the roundabout analysis using the HCS or SIDRA software. The analysis model must 

be calibrated to local conditions by updating the critical and follow-up headway based on the HCM 

2015 updated values. 

Signal Section (Publication 46, 148 And 149) 

(1) As indicated in the previous review, the traffic signal warrant analysis was performed using the 70% 

reduction for the Four-Hour Vehicular Volume warrant, based on an 85th percentile speed on 

Bethlehem Pike (SR 2018) >40 MPH. The posted speed limit on Bethlehem Pike is 40 MPH and 

no ATR/speed study data has been provided. Please provide a speed study for Bethlehem Pike (SR 

2018). If the speed study does not indicate an 85th percentile speed of 45 MPH or greater then 

revise the signal warrant analysis without the 70% reduction. 



APPENDIX B 

Study Area Sketches, Photographs, Sight Distance Worksheets 
(M-9505), and Signal Permit Plans 
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DISTANCE REQUIRED 
FSD= PES-1  

c,) 

L i,de „I d rr e 4 ce e rj 

M-950S (3-04) 
PENN DOT DRIVEWAY SIGHT DISTANCE MEASUREMENTS 

(FOR LOCAL ROADS, USE FENNDOT PUB 70) 

APPLICANT  APPLICATION NO.  

S.R. SEG. OFFSET LEGAL SPEED LIMIT  2---s---(04  

DATE  

FOR DEPARTMENT USE ONLY: Safe-Running Speed  85th Percentile Speed  

MEASURED BY  

7 0 0 1  4- 

... GRADE  ... ....... .c."- 
. ..*- 
>.  

4 ° ' ›."- • * -*re' 

% ...• ' .1 SV,  

* •  

 ". t 

/006 1* 

gRADE  

DISTANCE REQUIRED 
Fur=  2-&.‘  I  Deli4.A4tE" 

EDGE OF 
TRAVEL LANE 

DRIVERS EYE 10' 

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER AT A DRIVEWAY LOCATION 
CAN CONTINUOUSLY SEE ANOTHER VEHICLE APPROACHING ON THE ROADWAY_ 

      

G RADE  —( °/. 
 Sight Line =  3.50' 

 

      

DISTANCE REQUIRED 
FS D= ou(44-Icee 

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER ON THE ROADWAY CAN 
CONTINUOUSLY SEE THE REAR OF A VEHICLE WHICH IS LOCATED IN THE DRIVER'S TRAVEL LANE 

AND WHICH IS POSITIONED TO MAKE A LEFT TURN INTO A DRIVEWAY. 

e '' sight1-11.-  ''  
PC.  

1ELL
I
LI  

  

  

GRADE  4-/  % 

DISTANCE REQUIRED 
FSD= /Id OV:(1444te- 

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER OF A VEHICLE INTENDING TO MAKE A LEFT TURN 
INTO A DRIVEWAY CAN CONTINUOUSLY SEE A VEHICLE APPROACHING FROM THE OPPOSITE DIRECTION. 
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3:50' 
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DRIVERS EYE 10' 
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DISTANCE REQUIRED 
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M-950S (3-04) 
PENNIDOT DRIVEWAY SIGHT DISTANCE MEASUREMENTS 

(FOR LOCAL ROADS, USE PENNDOT PUB 70) 

APPLICANT APPLICATION NO. 

S.R. SEG. OFFSET LEGAL SPEED LIMIT  q0  r  

MEASURED BY Me() DATE 
3/u/ty 

FOR DEPARTMENT USE ONLY: Safe-Running Speed  85th Percentile Speed  

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER AT A DRIVEWAY LOCATION 
CAN CONTINUOUSLY SEE ANOTHER VEHICLE APPROACHING ON THE ROADWAY. 
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Sight Line 

        

    

3.50' 

      

3.50' 

   

               

               

                    

                    

DISTANCE REQUIRED 
FSD= 112. t PECI,LAt  c(r.; 

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER ON THE ROADWAY CAN 
CONTINUOUSLY SEE THE REAR OF A VEHICLE WHICH IS LOCATED IN THE DRIVER'S TRAVEL LANE 

AND WHICH IS POSITIONED TO MAKE A LEFT TURN INTO A DRIVEWAY. 

)13..50: ------- 
no /4-  

GRADE  

DISTANCE REQUIRED 
FSD= 37z ---) DerIA-Adekr.  

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER OF A VEHICLE INTENDING TO MAKE A LEFT TURN 
INTO A DRIVEWAY CAN CONTINUOUSLY SEE A VEHICLE APPROACHING FROM THE OPPOSITE DIRECTION. 
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M-9505 (3-D4) 
PEN NDOT DRIVEWAY SIGHT DISTANCE MEASUREMENTS 

(FOR LOCAL ROADS, USE PENNDOT PUB 70) 

APPLICANT  APPLICATION NO_  

S.R. SEG. OFFSET  

  

LEGAL SPEED LIMIT 

DATE 3iii b1 /44  

6, 4 e  

   

MEASURED BY  

    

      

      

FOR DEPARTMENT USE ONLY: Safe-Running Speed V 85th Percentile Speed  
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DISTANCE REQUIRED 
FSD= "--z) DEP4A4 le 
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D ISTANCE REQUIRED 
FSD= Desot404( 

          

          

              

                      

                      

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER AT A DRIVEWAY LOCATION 
CAN CONTINUOUSLY SEE ANOTHER VEHICLE APPROACHING ON THE ROADWAY. 

DISTANCE REQUIRED 
FSD=  712- Ok71^-4444r  

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER ON THE ROADWAY CAN 
CONTINUOUSLY SEE THE REAR OF A VEHICLE WHICH IS LOCATED IN THE DRIVER'S TRAVEL LANE 

AND WHICH IS POSITIONED TO MAKE A LEFT TURN INTO A DRIVEWAY. 
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DISTANCE REQUIRED 
FSD, 3-1t. —7? r)e-f4 Ar. 

THE MAXIMUM LENGTH OF ROADWAY ALONG WHICH A DRIVER OF A VEHICLE INTENDING TO MAKE A LEFT TURN 
INTO A DRIVEWAY CAN CONTINUOUSLY SEE A VEHICLE APPROACHING FROM THE OPPOSITE DIRECTION. 



IMic-M A HON Study Area 
fiR ANSPORTATION ENGINEERS PLANNERS 

Highland & Bethlehem - Looking west 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0852.JPG 

Highland & Bethlehem - Looking east 

Upper Dublin Township, Montgomery County, Pennsylvania 
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Upper Dublin Township, Montgomery County, Pennsylvania 
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TRANSPORTATION ENGINEERS PILAN N  P Upper Dublin Township, Montgomery County, Pennsylvania 

  

IMG_0853.JPG 

Highland & Bethlehem - Looking west from intersection 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0854.JPG 

Highland & Bethlehem - Looking south from intersection 

Upper Dublin Township, Montgomery County, Pennsylvania 
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TRANSPORTATION ENGINEERS PL ANNERS Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0855.JPG 

Highland & Bethlehem - Bethlehem NB Approach 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0856.JPG 

Highland & Bethlehem - Eastbound Departure 

Upper Dublin Township, Montgomery County, Pennsylvania 
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TRANSPORTATION INGINIERS Pt  ANNIWS Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0857.JPG 

Highland & Bethlehem - Looking north on Bethlehem 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0858.JPG 

Highland & Bethlehem - Southbound Approach 

Upper Dublin Township, Montgomery County, Pennsylvania 
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TRANSPORTATION ENGINEERS PLANNERS Upper Dublin Township, Montgomery County, Pennsylvania 

  

IMG_0859.JPG 

Bethlehem & Church - Church Eastbound Approach 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0860.JPG 

Bethlehem & Church -Looking west on Church 

Upper Dublin Township, Montgomery County, Pennsylvania 
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taA 0 Ano, NG,Nfies S. MANN S Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0861.JPG 

Bethlehem & Church -Access opposite Church 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0862.JPG 

Bethlehem & Church -Looking north on Bethlehem from Church 

Upper Dublin Township, Montgomery County, Pennsylvania 
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IM G_0863.J PG 

Bethlehem & Church -Looking south on Bethlehem from Church 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0864.J PG 

Bethlehem & Church Access opposite Church 

Upper Dublin Township, Montgomery County, Pennsylvania 
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TRANSPORTATION ENGINE S Pl ANNIRS Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0865.JPG 

Bethlehem & Church -SD Looking Left 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0866.JPG 

Bethlehem & Church -SD Looking Right 

Upper Dublin Township, Montgomery County, Pennsylvania 



TRANSPORTATION INGINTIRS A N.ANNTRS Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0867.JPG 

McM A HON 

Bethlehem & Church -SD LT Looking Ahead 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0868.JPG 

Bethlehem & Church -S DLT Looking Behind 

Upper Dublin Township, Montgomery County, Pennsylvania 



IN4cM A HON 
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IMG_0869.JPG 

Bethlehem & Mattison = Mattison Looking east 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG 0870.J PG 

Bethlehem & Mattison = Mattison Looking west 

Upper Dublin Township, Montgomery County, Pennsylvania 
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Upper Dublin Township, Montgomery County, Pennsylvania 

   

IMG_0871.JPG 

Bethlehem & Mattison = Looking south on Bethlehem from Mattison 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0872.JPG 

Bethlehem & Mattison = Looking north on Bethlehem from Mattison 

Upper Dublin Township, Montgomery County, Pennsylvania 
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AP45POR, TATIoN EspoiNitc,„ Ap,ip Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0873.JPG 

Bethlehem & Mattison = SD Looking Left 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0874.JPG 

Bethlehem & Mattison = SD Looking Right 

Upper Dublin Township, Montgomery County, Pennsylvania 
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TRANSPORTATION ENGINEERS & PLANNERS Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0875.JPG 

Bethlehem & Mattison = SD LT Looking Ahead 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0876.JPG 

Bethlehem & Mattison = SD Looing Back 

Upper Dublin Township, Montgomery County, Pennsylvania 
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IMG_0877.JPG 

Bethlehem & Lindenwold = Bethlehem NB Departure 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0878.JPG 

Bethlehem & Lindenwold = Bethlehem SB Approach 

Upper Dublin Township, Montgomery County, Pennsylvania 



41..McM A HON 
TlIANSPORTATiON INGINIERS Pi ANNUS Upper Dublin Township, Montgomery County, Pennsylvania 

  

IMG_0879.JPG 

Bethlehem & Lindenwold = Looking west on Lindenwold 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0880.JPG 

Bethlehem & Lindenwold = Liondenwold EB Approach 

Upper Dublin Township, Montgomery County, Pennsylvania 



1McM  A HON 
tRANspoo, TION  114 (11 '4  F ANNE Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0881.JPG 

Bethlehem & Lindenwold = Lindenwold EB Departure 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0882.JPG 

Bethlehem & Lindenwold = Lindenwold WB Approach 

Upper Dublin Township, Montgomery County, Pennsylvania 
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Upper Dublin Township, Montgomery County, Pennsylvania 

  

IMG_0883.JPG 

Lindenwold SB - Looking Left 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0884.JPG 

Lindenwold SB - Looking Right 

Upper Dublin Township, Montgomery County, Pennsylvania 
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IMG_0885.JPG 

Lindenwold SB - LT Looking Ahead 

Upper Dublin Township, Montgomery County, Pennsylvania 

IMG_0886.JPG 

Lindenwold SB - LT Looking Back 

Upper Dublin Township, Montgomery County, Pennsylvania 
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EMERGENCY PRE—EMPTION PHASING  
MOVEMENT, SEQUENCE AND TIMING DIAGRAM 

T -7:- 
PRASE 2 4 6 

AMMOMM•MOMMECIMMM IFM.R.___
w 
mmmEnRnmingiRmunRim 

G Erm uRRERRR R R all 2,9 
3.4 

.• 
mmEnnammonumnnnonnum momunumunnonummounm 

R R nonnumnmmeR.n 
R •R R ninnonnumun . Ell 

MINIMMMMIIMMM mmmunnmiummannwmanum WM mm 
FOR DURATION OF PRE—EMPTION 

NOTE;  
IF PRE—EMPTION EQUIPMENT HAS ENCODING CAPABILITIES FOR VEHICLE 
IDENTIFICATION., IT IS RECOMMENDED TO HAVE THE ZERO "00" FEATURE 
ON, TO GIVE UNCODED EMITTERS THE ABILITY TO ACTIVATE THE 
EMERGENCY PRE—EMPTION. 

0 GAic WHEN RETURNING TO NORMAL OPERATION 

0 0 WHEN RETURNING TO NORMAL OPERATION 

Nearest Slignc 
To Pennsylvania 

BE' 
0 0 0 Le al Right- 

GENERAL NOTES 
NO MODIFICATIONS OF THIS INSTALLATION ARE PERMITTED UNLESS 

PRIOR APPROVAL IS GRANTED IN WRITING BY A REPRESENTATIVE OF 
THE DEPARTMENT OF TRANSPORTATION. 

ALL MAINTENANCE WORK INCLUDING TRIMMING OF TREES, 
NECESSARY FOR PROPER VISIBILITY OF THE SIGNALS IS THE 
RESPONSIBILITY OF THE PERMITTEE. 

ALL SIGNS AND PAVEMENT MARKINGS INDICATED ON THIS DRAWING 
ARE CONSIDERED PART OF THE PERMIT AND SHALL BE INSTALLED 
AND MAINTAINED IN ACCORDANCE WITH PUBLICATION NO. 212. 

POST MOUNTED SIGNALS SHALL BE INSTALLED WITH THE SIGNAL 
HEADS A MINIMUM OF 2 I-tLi BEHIND THE FACE OF CURB OR THE 
EDGE OF THE SHOULDER. SUPPORT POLES FOR OVF_RHEAD SIGNALS 
SHALL ALSO HAVE A MINIMUM CLEARANCE HORIZONTALLY OF 2 FEET. 

SIGNALS ERECTED OVER THE ROADWAY SHALL HAVE A MINIMUM 
VERTICAL CLEARANCE OF 16 FT. ABOVE THE ROADWAY. POST 
MOUNTED SIGNALS SHALL BE A MINIMUM OF 8 FT. ABOVE THE 
SIDEWALK OR PAVEMENT, 

ALL OVERHEAD SIGNALS MUST BE RIGIDLY MOUNTED. TOP AND 
BOTTOM, AND EQUIPPED WITH BACKPLATES. 

THE MINIMUM HORIZONTAL DISTANCE BETWEEN SIGNALS MEASURED 
AT RIGHT ANGLES TO THE APPROACH SHALL BE 8 FEET. 

EXACT LOCATION OF DETECTORS SHALL BE DETERMINED PRIOR TO 
INSTALLATION BY A REPRESENTATIVE OF PENNDOT. 

CURBING TO BE INSTALLED BY MUNICIPAUTY AND WHERE NOTED, 
SHALL BE PLAIN CEMENT CONCRETE CURB OR GRANITE CURB. 
INSTALLED IN ACCORDANCE WITH DEPARTMENT SPECIFICATIONS 
FORM 408. 

EMERGENCY PRE—EMPTION NOTES:  
. . 

• CONTROLLER TO BE EQUIPPED WITH EMERGENCY PRE-EMPTION FOR THE 
NORTHBOUND & SOUTHBOUND APPROACHES OF BETHLEHEM PIKE (ER. 2018) AND 
THE EASTBOUND & WESTBOUND APPROACHES OF HIGHLAND AVENUE WITH A FAIL 
SAFE DEVICE FOR EACH DIRECTION OF OPERATION. THIS EMERGENCY. BEACON SHALL 
CONSIST OF A FLASHING -WHITE FLOOD UGHT. AND SHALL FLASH WHEN THE 
EMERGENCY VEHICLE HAS CONTROL OF THE INTERSECTION FOR THE APPROPRIATE 
APPROACH. LOCATION OF EMERGENCY VEHICLE DETECTORS ARE TO BE FIELD 
ADJUSTED TO 'ACHIEVE MAXIMUM OPERATION. 

• THE SIGNALS, WHEN ACTIVATED BY AN EMERGENCY VEHICLE, SHALL TERMINATE 
AU, GREEN INDICATIONS IMMEDIATELY. FOLLOWED BY THE COMPLETE YELLOW AND RED 
CLEARANCE INTERVALS, ACCORDINGLY. THEN THE GREEN INTERVAL FOR THE 
PRE-EMPTED PHASE SHALL FOLLOW. 

• THE SIGNALS, WHEN ACTIVATED BY AN EMERGENCY VEHICLE. SHALL. TIME OUT. 
AU. YELLOW AND RED INDICATIONS, FOLLOWED BY THE GREEN .INTERVAL OF THE 
PRE-EMPTION PHASE GOVERNED BY THE APPROACHING EMERGENCY VEHICLE. 

• IF SGNALS HAVE BEEN ACTUATED BY PEDESTRIAN PUSH BUTTON AND THE 
SIGNAL IS PRE-EMPTED, THE PEDESTRIAN TIME SHALL BE SHUT SEMEN 'PST 
WALK" AND 'FED CLEAR'. THE "FED WALK' INTERVAL SHALL TERMINATE IMMEDIATELY 
FOLLOWED BY THE "PED CLEAR" INTERVAL INS INTERVAL SHALL TIME OUT FOLLOWED 
ST THE APPROPRIATE SELECTIVE CLEARANCES BEFORE GOING INTO EMERGENCY 
PRE-EMPTION. 

• IF 1HE SIGNALS, WHEN ACTIVATED BY AN EMERGENCY VEHICLE, ARE FLASHING 
AU, SIGNALS SHALL REMAIN FLASHING. 

• 
•• IF ADDITIONAL PRE-EMPTION PHASES ARE ACTIVATED WHILE IN PRE-EMPTION, 
THE ORIGINAL PRE-OPTION PHASE STALL TIME OUT BEFORE PROCEEDING TO THE 
NEXT PRE-EMPTION PHASE. 

• UPON COMPLETION OF PRE-EMPTION, PHASE 2.4,6 OR 8 IN RETURNING TO 
NORMAL OPERATION, PHASE 2+6 INTERVAL 4 SHALL FOLLOW 

• IN EMERGENCY PRE-EMPTION, NO PRIORITY SHALL BE ESTABLISHED, 
PRE-ENPRON SHALL BE A "FIRST COME. FIRST SERVE" OPERATION. 

PRIOR TO INSTALLATION TFIE CONTRACTOR SHALL CONSULT WITH 
THE LOCAL OFFICIALS AND nun' COMPANIES TO RESOLVE ANY 
PROBLEMS WHICH MAY BE CREATED DUE TO THE LOCATION OF 
UTILITIES. 

THIS DRAWING CANNOT BE USED AS A CONSTRUCTION DRAWING 
UNLESS THE PERMITTEE COMPLIES WITH THE PROVISIONS OF THE 
LATEST AMENDMENT TO ACT 287, PREVENTION OF DAMAGE TO 
UNDERGROUND UTILITIES, DATED DECEMBER 20, 1974. 

WHEN LIQUID FUELS MONEY IS USED, SIGNAL INSTALLATION MUST 
CONFORM TO FORM 408 AND A COPY OF 'ME PROPOSED 
SPECIFICATIONS MUST BE SUBMITTED TO THE DISTRICT TRAFFIC 
UNIT FOR REVIEW PRIOR TO BIDDING. 

PERMITTEE SHALL OBTAIN A HIGHWAY OCCUPANCY PERMIT FOR 
ANY CHANGES IN INTERSECTION GEOMETRY REGARDING EXCAVATION. 

CONDUIT INSTALLED IN BITUMINOUS ROADWAY LESS THAN 5 YEARS 
OLD, OR CONCRETE ROADWAY REGARDLESS OF AGE. MUST BE BORED 
OR JACKED UNDER THE ROADWAY. INSTALL IN ACCORDANCE WITH 
TRAMC SIGNAL STANDARDS TC-8800 SERIES. 

PENNSYLVANIA DEPARTMENT OF TRANSPORTATION 

• ENGINEERING DISTRICT 6-0 

MOVEMENT. SEQUENCE AND TIMING DIAGRAM 

1 I__ 1 

; 1 
I 
t 

I 

I 

I 

F
LA

S
H

 

I 
PHASE 2+5 2+6 4+8 

1 2 3 4. 5 6 789.  
1 9.4y1R0 G Y R R R R Y 

2,9 G y 0 R 0 G Y R R R R y 
3,4 R R R • G Y R R R.  R Y 
5,6,7,8 R R R R R R G Y R R 
10 R R R CY R RR R OFF 

11 R R R G Y R R R R OFF 

FIXED 4 2 4 2 4 2 

MINIMUM 3 27 3 

PASSAGE 3 3 

MAXIMUM 1 7  21 
MAXIMUM 2 7 16 

PEDESTRIAN* . 17 

MEMORY NL MN NL 

IF 
121 G IF FC 

INC 

00P SENSOR/SIZE 

MERGENCY PREEMPTION 
FLASHING BEACON 
MERGENCY PREEMPTION 
DETECTOR 
UMINAIRE 

• SIGNAL RURB CUT RAMP  
FROM OS; TILITY POLE 

• SIGNAL 7(HASE NUMBER  

COUNTY. MONTGOMERY 

MUNICIPALITY-  UPPER DUBLIN TOWNSHIP 

INTERSECTION-  BETHLEHEM PIKE (S.R. 2018) 

AND HIGHLAND AVENUE 

REVIEWED: 

DATE 

MUNICIPAL OFFICIAL DATE 

RECOMMENDED: 

J. BARSZOWSKI 7/13/73 
SONALS ENGINEER DATE 

ED WOODS JR. 7/13/73 
DISTRICT TRAFFIC ENGINEER DATE 

BE REVSSON 
DES./ 
REM Ohlt REvw. SATE DATE 

ADDED SIGNS "etele PHI 12/59•8 MLK 1/21/94 1/21/9F 

2 NEW PLAN--SR 0309 SEC. 2FF DNA Ei17/Di 1.1LX X/99/04  LAB 9/99/94 

3 ADD PRE-EMPT TO ALL APPROACHES BET WEIN ASP 9/2L/94 LAB 9/22/04 

4 RENTED CLEARANCES 
12/21M10 = 

5 

6 

7 

UPON PEDESTRIAN ACTUATION ONLY  
SHEET 2 OF 2  PERMIT #  64-1793  FILE # 1793 



APPENDIX C 

Automatic Traffic Recorder (ATR) Counts 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATRNOperator: 11134/NDB 

Eastbound 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 1 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0' 0.000 Undefined 

Start 
Time 

0 
15 

16 
20 

21 
25 

26 
30 

31 
35 

36 
40 

41 
45 

46 
50 

51 
55 

56 
60 

61 
65 

66 
70 

71 
75 Total 

85th 
Percent 

95th 
Percent 

03/04/14 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 

12 PM 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

4 
2 
3 
2 
2 
4 
3 
1 
1 
1 
0 
1 

10 
11 

6 
8 
8 
6 

12 
8 
4 
5 
1 
3 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

13 
14 
16 
15 
20 
24 
21 

8 
6 
8 
5 
4 

* 

7 
9 
9 

13 
17 
18 

5 
9 
4 
5 
1 
1 

* 
* 

* 

* 

0 
1 
0 
3 
1 
3 
0 
0 
1 
0 
0 
0 

* 
* 

* 

* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 

* 

* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 

0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

* 
* 

* 

* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 

* 
* 
* 
* 
„ 
* 
„ 
* 
* 
* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 
* 
* 
„ 
* 
* 
„ 
„ 
„ 
„ 
„ 

34 
37 
34 
41 
49 
55 
41 
26 
16 
19 

7 
9 

* 

25 
26 
26 
28 
27 
28 
24 
27 
26 
27 
24 
23 

* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
„ 

28 
29 
29 
31 
29 
30 
27 
29 
28 
29 
24 
23 

Total 24 82 154 98 9 0 0 0 0 1 0 0 0 368 
Percent 6.5% 22.3% 41.8% 26.6% 2.4% 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 0.0% 0.0% 

AM Peak 
Vol. 

PM Peak 
Vol. 

12:00 
4 

18:00 
12 

17:00 
24 

17:00 
18 

15:00 
3 

16:00 
1 

17:00 
55 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATRWOperator: 11134/NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 2 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0 0.000 Undefined 
Eastbound 

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

03/05/14 0 1 1 1 0 0 0 0 0 0 0 0 0 3 * * 
01:00 1 2 2 0 0 0 0 0 0 0 0 0 0 5 * * 

02:00 0 1 0 1 0 0 0 0 0 0 0 0 0 2 * * 

03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * * 
04:00 1 1 1 0 0 0 0 0 0 0 0 0 0 3 * * 

05:00 1 2 2 2 0 0 0 0 0 0 0 0 0 7 * * 

06:00 2 8 14 9 0 0 0 0 0 0 0 0 0 33 27 29 

07:00 1 10 19 11 3 0 0 0 0 0 0 0 0 44 27 30 
08:00 4 22 20 1 1 0 0 0 0 0 0 0 0 48 23 24 
09:00 2 5 15 5 4 0 0 0 0 0 0 0 0 31 29 32 

10:00 10 10 12 5 0 0 1 0 0 0 0 0 0 38 24 27 
11:00 9 10 23 7 1 0 0 0 0 0 0 0 0 50 25 28 

12 PM 3 5 18 6 0 0 0 0 0 0 0 0 0 32 25 28 

13:00 2 10 12 8 2 0 0 0 0 0 0 0 0 34 27 30 
14:00 9 10 17 5 0 0 0 0 0 0 0 0 0 41 24 27 

15:00 6 25 18 2 0 0 0 0 0 0 0 0 0 51 22 24 
16:00 8 20 28 3 0 0 0 0 0 0 0 0 0 59 23 25 
17:00 3 9 25 11 1 0 0 0 0 0 0 0 0 49 26 29 
18:00 1 6 23 12 1 0 0 0 0 0 0 0 0 43 27 29 
19:00 0 4 15 6 0 0 0 0 0 0 0 0 0 25 26 28 
20:00 1 4 8 1 0 0 0 0 0 0 0 0 0 14 24 25 
21:00 0 4 1 5 0 0 0 0 0 0 0 0 0 10 28 29 
22:00 1 3 8 3 1 0 0 0 0 0 0 0 0 16 26 27 
23:00 0 0 3 1 0 0 0 0 0 0 0 0 0 4 23 23 
Total 65 172 285 105 14 0 1 0 0 0 0 0 0 642 

Percent 10.1% 26.8% 44.4% 16.4% 2.2% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
AM Peak 10:00 08:00 11:00 07:00 09:00 10:00 11:00 

Vol. 10 22 23 11 4 1 50 
PM Peak 14:00 15:00 16:00 18:00 13:00 16:00 

Vol. 9 25 28 12 2 59 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATRIVOperator: 11134/NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 3 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0' 0.000 Undefined 
Eastbound 

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

03/06/14 0 0 0 1 0 0 0 0 0 0 0 0 0 1 * 

01:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2 * 
* 

02:00 0 0 2 1 0 0 0 0 0 0 0 0 0 3 
* 

03:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
04:00 0 2 1 0 0 0 0 0 0 0 0 0 0 3 * 
05:00 0 2 5 1 0 0 0 0 0 0 0 0 0 8 24 24 

06:00 3 8 12 7 0 0 0 0 0 0 0 0 0 30 25 28 

07:00 1 13 20 10 1 0 0 0 0 0 0 0 0 45 26 28 

08:00 1 12 24 3 0 0 0 0 0 0 0 0 0 40 24 26 
09:00 1 10 15 5 0 0 0 0 0 0 0 0 0 31 25 28 
10:00 2 5 19 7 1 0 0 0 0 0 0 0 0 34 26 29 

11:00 1 7 21 11 2 0 0 0 0 0 0 0 0 42 27 30 
12 PM 1 9 16 4 0 0 0 0 0 0 0 0 0 30 24 27 
13:00 0 12 16 7 1 0 0 0 0 0 0 0 0 36 26 29 
14:00 4 14 15 8 1 0 0 0 0 0 0 0 0 42 26 29 

15:00 12 15 17 7 1 0 0 0 0 0 0 0 0 52 24 28 

16:00 5 7 24 14 0 0 0 0 0 0 0 0 0 50 26 28 

17:00 0 11 28 12 1 0 0 0 0 0 0 0 0 52 26 29 

18:00 1 5 13 12 4 0 0 0 0 0 0 0 0 35 29 32 
19:00 4 2 10 7 2 0 0 0 0 0 0 0 0 25 28 30 
20:00 1 5 5 4 2 0 0 0 0 0 0 0 0 17 27 29 
21:00 0 4 7 3 0 0 0 0 0 0 0 0 0 14 26 27 
22:00 0 3 3 6 0 0 0 0 0 0 0 0 0 12 28 29 
23:00 0 0 3 0 0 0 0 0 0 0 0 0 0 3 22 22 
Total 37 147 277 130 16 0 0 0 0 0 0 0 0 607 

Percent 6.1% 24.2% 45.6% 21.4% 2.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
AM Peak 06:00 07:00 08:00 11:00 11:00 07:00 

Vol. 3 13 24 11 2 45 
PM Peak 15:00 15:00 17:00 16:00 18:00 15:00 

Vol. 12 15 28 14 4 52 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATR#/Operator: 11134/NDB 

Eastbound 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 4 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0 0.000 Undefined 

Start 
Time 

0 
15 

16 
20 

21 
25 

26 
30 

31 
35 

36 
40 

41 
45 

46 
50 

51 
55 

56 
60 

61 
65 

66 
70 

71 
75 

85th 95th 
Total Percent Percent 

03/07/14 0 0 2 2 0 0 0 0 0 0 0 0 0 4 
01:00 0 0 2 0 0 0 0 0 0 0 0 0 0 2 
02:00 0 0 0 0 0 0 0 0 0 0 0 0 0 
03:00 
04:00 
05:00 

0 0 0 0 0 0 
* 

* 

0 
* 
* 

0 0 0 0 0 0 

06:00 
07:00 
08:00 
09:00 
10:00 
11:00 

12 PM 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 
Total 0 0 4 2 0 0 0 0 0 0 6 

Percent 0.0% 0.0% 66.7% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
AM Peak 00:00 00:00 00:00 

Vol. 2 2 4 
PM Peak 

Vol. 

Grand 126 401 720 335 39 0 1 0 0 1 0 0 0 1623 
Total 

Percent 7.8% 24.7% 44.4% 20.6% 2.4% 0.0% 0.1% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0%  
15th Percentile: 12 MPH 
50th Percentile: 20 MPH 
85th Percentile: 26 MPH 
95th Percentile: 29 MPH 

Stats 10 MPH Pace Speed: 18-27 MPH 
Number in Pace : 923 
Percent in Pace: 56.9% 

Number of Vehicles > 55 MPH : 1 
Percent of Vehicles > 55 MPH : 0.0% 

Mean Speed(Average) : 20 MPH 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATR#/Operator: 11134/NDB 

Westbound 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 5 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0 0.000 Undefined 

Start 
Time 

0 
15 

16 
20 

21 
25 

26 
30 

31 
35 

36 
40 

41 
45 

46 
50 

51 
55 

56 
60 

61 
65 

66 
70 

71 
75 Total 

85th 
Percent 

95th 
Percent 

03/04/14 
01:00 
02:00 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 

* * * 

03:00 * * * * * * * * 

04:00 * * * * * * * * * 

05:00 * * * * * * * * 
06:00 * * * * * * * * 
07:00 * * * * * * * * 

08:00 * * * * * * * * 

09:00 * * * * * * * * 

10:00 * * * * * * * * 
11:00 * * * * * * * * 

12 PM 9 14 14 7 1 0 0 0 0 1 0 0 46 24 28 
13:00 3 4 29 6 0 0 0 0 0 0 0 0 42 25 27 
14:00 3 14 23 6 0 0 0 0 0 0 0 0 46 25 27 
15:00 2 9 24 4 2 0 0 0 0 0 0 0 41 25 28 
16:00 2 9 25 11 2 0 0 0 0 0 0 1 50 27 29 
17:00 1 8 28 19 3 2 0 0 0 1 0 0 62 28 31 
18:00 1 11 17 8 0 0 0 0 0 0 0 0 37 26 29 
19:00 0 8 12 4 0 0 0 0 0 0 0 0 24 25 27 
20:00 0 7 12 4 0 0 0 0 0 0 0 0 23 25 27 
21:00 0 1 10 4 1 0 0 0 0 0 0 0 16 27 29 
22:00 1 4 6 2 0 0 0 0 0 0 0 0 13 24 25 
23:00 0 1 8 1 0 0 0 0 0 0 0 0 10 24 25 
Total 22 90 208 76 9 2 0 0 0 2 0 1 410 

Percent 5.4% 22.0% 50.7% 18.5% 2.2% 0.5% 0.0% 0.0% 0.0% 0.5% 0.0% 0.2% 0.0% 
AM Peak 

Vol. 
PM Peak 12:00 12:00 13:00 17:00 17:00 17:00 12:00 16:00 17:00 

Vol. 9 14 29 19 3 2 1 1 62 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATFOHOperator: 11134/NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 6 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0 0.000 Undefined 
Westbound 

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

03/05/14 0 2 3 1 0 0 0 0 0 0 0 0 0 6 22 22 
. 

01:00 0 1 2 2 0 0 0 0 0 0 0 0 0 5 
* 

02:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1 
. 

03:00 2 1 0 0 0 0 0 0 0 0 0 0 0 3 
. 

04:00 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

05:00 1 0 3 1 0 0 0 0 0 0 0 0 0 5 22 22 

06:00 0 8 16 4 1 0 0 0 0 0 0 0 0 29 25 27 

07:00 1 11 14 7 1 0 0 0 0 0 0 0 0 34 26 29 

08:00 9 41 19 4 0 0 0 0 0 0 0 0 0 73 21 24 

09:00 2 6 14 9 0 0 0 0 0 0 0 0 0 31 27 29 

10:00 7 8 8 6 0 0 0 0 0 0 0 0 0 29 25 28 

11:00 4 9 11 7 1 0 0 1 0 0 0 0 0 33 26 29 

12 PM 3 4 20 6 1 0 1 0 0 0 0 0 0 35 26 29 

13:00 2 5 22 6 2 0 0 0 0 0 0 0 0 37 26 30 

14:00 9 17 20 5 0 0 0 0 0 0 0 0 0 51 23 26 

15:00 11 28 17 3 0 0 0 0 0 0 0 0 0 59 21 24 

16:00 6 13 28 2 0 0 0 0 0 0 0 0 0 49 23 25 

17:00 0 8 25 18 0 1 0 0 0 0 0 0 0 52 27 29 

18:00 0 7 18 3 2 0 0 0 0 0 0 0 0 30 25 27 

19:00 2 5 20 4 0 0 0 0 0 0 0 0 0 31 25 27 

20:00 0 4 13 5 0 0 0 0 0 0 0 0 0 22 26 28 

21:00 0 2 6 1 0 0 0 0 0 0 0 0 0 9 24 25 

22:00 0 1 13 1 0 0 0 0 0 0 0 0 0 15 24 26 

23:00 1 1 7 3 1 0 0 0 0 0 0 0 0 13 26 27 

Total 60 182 301 98 9 1 1 1 0 0 0 0 0 653 
Percent 9.2% 27.9% 46.1% 15.0% 1.4% 0.2% 0.2% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 

AM Peak 08:00 08:00 08:00 09:00 06:00 11:00 08:00 
Vol. 9 41 19 9 1 1 73 

PM Peak 15:00 15:00 16:00 17:00 13:00 17:00 12:00 15:00 
Vol. 11 28 28 18 2 1 1 59 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATR#/Operator: 11134/NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 7 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0' 0.000 Undefined 
Westbound 

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

03/06/14 0 1 5 0 0 0 0 0 0 0 0 0 0 6 24 24 
01:00 0 0 0 0 1 0 0 0 0 0 0 0 0 1 * * 

02:00 0 0 1 1 0 0 0 0 0 0 0 0 0 2 * * 
03:00 0 1 1 0 0 0 0 0 0 0 0 0 0 2 * * 
04:00 0 2 0 0 0 0 0 0 0 0 0 0 0 2 * * 

05:00 1 1 4 0 0 0 0 0 0 0 0 0 0 6 23 23 
06:00 0 6 15 3 1 0 0 0 0 0 0 0 0 25 24 26 
07:00 3 7 12 5 0 0 0 0 0 0 0 0 0 27 25 27 
08:00 7 33 22 0 0 0 0 0 0 0 0 0 0 62 22 24 
09:00 2 4 16 3 0 0 0 0 0 0 0 0 0 25 24 26 
10:00 1 7 14 2 0 0 0 0 0 0 0 0 0 24 24 25 
11:00 0 8 17 4 0 0 0 0 0 0 0 0 0 29 25 27 

12 PM 0 9 26 10 0 0 0 0 0 0 0 0 0 45 26 28 
13:00 3 6 17 5 0 0 0 0 0 0 0 0 0 31 25 28 
14:00 3 13 20 7 0 0 0 0 0 0 0 0 0 43 25 28 
15:00 8 27 19 2 0 0 0 0 0 0 0 1 0 57 22 24 
16:00 3 11 26 5 1 0 0 0 0 0 0 0 0 46 25 27 
17:00 0 8 30 17 3 0 0 0 0 0 0 0 0 58 28 30 
18:00 0 10 10 6 1 0 0 0 0 0 0 0 0 27 26 29 
19:00 2 9 18 6 1 0 0 0 0 0 0 0 0 36 25 29 
20:00 1 7 11 6 0 0 0 0 0 0 0 0 0 25 26 28 
21:00 0 4 14 4 1 0 0 0 0 0 0 0 0 23 26 28 
22:00 0 5 3 3 0 0 0 0 0 0 0 0 0 11 20 21 
23:00 0 3 0 0 1 0 0 0 0 0 0 0 0 4 * 

Total 34 182 301 89 10 0 0 0 0 0 0 1 0 617 
Percent 5.5% 29.5% 48.8% 14.4% 1.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2% 0.0% 

AM Peak 08:00 08:00 08:00 07:00 01:00 08:00 
Vol. 7 33 22 5 1 62 

PM Peak 15:00 15:00 17:00 17:00 17:00 15:00 17:00 
Vol. 8 27 30 17 3 1 58 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Variable 
ATR#/Operator: 11134/NDB 

Westbound 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 8 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Lindenwold Terrace east of 
Bethlehem Pike 

Latitude: 0' 0.000 Undefined 

   

Start 
Time 

03/07/14 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 

12 PM 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

0 
15 
1 
0 
0 
0 

16 21 
20 25 
1 5 
0 3 
0 2 
1 0 

26 
30 

2 
0 
0 
0 

31 
35 
0 
0 
0 
0 

36 
40 
0 
0 
0 
0 

41 
45 
0 
0 
0 
0 

46 
50 
0 
0 
0 
0 

51 56 61 66 71 85th 95th 
55 60 65 70 75 Total Percent Percent  
0 0 0 0 0 9 25 25 
0 0 0 0 0 3 22 22 
0 0 0 0 0 2 * * 

0 0 0 0 0 1 * * 
* * * * * 
* * * * * * 
* * * * * 
* * * * * 
* * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * * 
* * * * * 

* * * * * * 

Total 1 2 10 2 
Percent 6.7% 13.3% 66.7% 13.3% 

AM Peak 00:00 00:00 00:00 00:00 
Vol. 1 1 5 2 

PM Peak 
Vol. 

0 0 0 0 0 0 0 0 15 
0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

00:00 
9 

Grand 117 456 820 265 28 3 1 1 0 2 0 2 0 1695 
Total 

Percent 6.9% 26.9% 48.4% 15.6% 1.7% 0.2% 0.1% 0.1% 0.0% 0.1% 0.0% 0.1% 0.0%  
15th Percentile: 12 MPH 
50th Percentile: 20 MPH 
85th Percentile: 25 MPH 
95th Percentile: 28 MPH 

Stats 10 MPH Pace Speed: 17-26 MPH 
Number in Pace: 1016 
Percent in Pace: 59.9% 

Number of Vehicles > 55 MPH: 2 
Percent of Vehicles >55 MPH: 0.1% 

Mean Speed(Average) : 20 MPH 



APPENDIX D 

Manual Turning Movement (MTM) Counts 



McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township File Name : bethpk01w 
Location: Bethlehem Pike & Site Code : 81346801 
Lindenwold Terrace Start Date : 3/5/2014 
Counter/Board #: LB Page No : 1 

s Printed- Passen er Vehicles - Heavy Vehicles 
Bethlehem Pk 
Southbound 

Lindenwold Terrace 
Westbound 

Bethlehem Pk 
Northbound 

Lindenwold Terrace 
Eastbound 

Start Time Left 1 Thru 1 Right Left I Thru I Right Left 1 Thru I Right Left I Thru 1 Right Int. Total I 
07:00 0 103 4 6 3 2 4 78 7 2 4 10 223 
07:15 0 155 8 1 2 2 12 84 2 2 3 5 276 
07:30 0 156 4 2 3 0 5 95 2 1 2 15 285 
07:45 1 120 4 4 8 0 9 77 4 0 5 4 236 
Total 1 534 20 13 16 4 30 334 15 5 14 34 1020 

08:00 0 109 12 5 3 0 18 84 2 1 3 8 245 
08:15 1 137 6 4 10 0 8 104 4 3 5 15 297 
08:30 0 114 6 3 4 1 12 76 4 1 7 13 241 
08:45 1 117 5 4 5 2 13 81 0 2 6 14 250 
Total 2 477 29 16 22 3 51 345 10 7 21 50 1033 

*** BREAK "** 

16:00 2 101 9 1 6 23 108 5 6 7 12 280 
16:15 2 88 10 1 6 17 107 4 2 5 17 259 
16:30 1 115 11 0 3 13 130 4 5 8 12 303 
16:45 1 94 9 3 7 13 113 7 5 11 6 269 
Total 6 398 39 5 22 66 458 20 18 31 47 1111 

17:00 3 113 10 2 11 1 16 116 1 4 12 19 308 
17:15 0 77 8 7 6 3 13 139 8 6 9 15 291 
17:30 0 109 9 4 8 0 17 117 5 5 7 14 295 
17:45 5 86 11 2 10 5 14 123 6 4 6 20 292 
Total 8 385 38 15 35 9 60 495 20 19 34 68 1186 

Grand Total 17 1794 126 49 95 17 207 1632 65 49 100 199 4350 
Apprch % 0.9 92.6 6.5 30.4 59 10.6 10.9 85.7 3.4 14.1 28.7 57.2 

Total % 0.4 41.2 2.9 1.1 2.2 0.4 4.8 37.5 1.5 1.1 2.3 4.6 
Passenger Vehicles 16 1746 122 48 94 15 194 1592 63 47 100 188 4225 
% Passenger Vehicles 94.1 97.3 96.8 98 98.9 88.2 93.7 97.5 96.9 95.9 100 94.5 97.1 

Heavy Vehicles 1 48 4 1 1 2 13 40 2 2 0 11 125 
% Heavy Vehicles 5.9 2.7 3.2 2 1.1 11.8 6.3 2.5 3.1 4.1 0 5.5 2.9 

Zero Pedestrians were observed during this study. 
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McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township 
Location: Bethlehem Pike & 
Lindenwold Terrace 
Counter/Board #: LB 

File Name : bethpk01w 
Site Code : 81346801 
Start Date : 3/5/2014 
Page No :2 

Bethlehem Pk 
Southbound 

Lindenwold Terrace 
Westbound 

Bethlehem Pk 
Northbound 

Lindenwold Terrace 
Eastbound 

Start Time Left 1 Thru 1 Right 1 App. Total Left 1 Thru 1 Right 1 App. Total Left 1 Thru i Right I App. Total Left I Thru 1 Right I App. Total 
Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1 
Peak Hour for Entire Intersection Beams at 07.30 

Int. Total 

07:30 0 156 4 160 2 3 0 5 5 95 2 102 1 2 15 18 285 
07:45 1 120 4 125 4 8 0 12 9 77 4 90 0 5 4 9 236 
08:00 0 109 12 121 5 3 0 8 18 84 2 104 1 3 8 12 245 
08:15 1 137 6 144 4 10 0 14 8 104 4 116 3 5 15 23 297 

Total Volume 2 522 26 550 15 24 0 39 40 360 12 412 5 15 42 62 1063 
% App. Total 0.4 94.9 4.7 38.5 61.5 0 9.7 87.4 2.9 8.1 24.2 67.7 

PHF .500 .837 .542 .859 .750 .600 .000 .696 .556 .865 .750 .888 .417 .750 .700 .674 .895 
Passenger Vehicles 2 498 25 525 15 23 0 38 35 340 12 387 4 15 38 57 1007 
Vo Passenger Vehicles 100 95.4 96.2 95.5 100 95.8 0 97.4 87.5 94.4 100 93.9 80.0 100 90.5 91.9 94.7 
Heavy Vehicles 0 24 1 25 0 1 0 1 5 20 0 25 1 0 4 5 56 
% Heavy Vehicles 0 4.6 3.8 4.5 0 4.2 0 2.6 12.5 5.6 0 6.1 20.0 0 9.5 8.1 5.3 

Bethlehem Pk 
Out In Total 

344 
21 

365 

525 
25 
50 

869 
46 

915 

25 
1 

2 498 
24 

26 
F

4 

 z:_ig  ht Thru Le
i 
 f=

o,

t 
522 2 

Left Thru Right 
35 340 
5 20 

40 360 

551 
28 

387 
25 

579 412 
Out In Total 

Bethlehem Pk 

12 
0 

12 

938 
53 

991 
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Peak Hour Data 

North 

Peak Hour Begins at 17:0C 

Passenger Vehicles 
Heavy Vehicles  
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McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township 
Location: Bethlehem Pike & 
Lindenwold Terrace 
Counter/Board #: LB 

File Name : bethpk01w 
Site Code : 81346801 
Start Date : 3/5/2014 
Page No :3 

Bethlehem Pk 
Southbound 

Lindenwold Terrace 
Westbound 

Bethlehem Pk 
Northbound 

Lindenwold Terrace 
Eastbound 

Start Time Left I Thru I Right] App. Total Left] Thru I Right I App. Total Left I Thru] Right 1 App. Total Left] Thru I Right] App. Total Int. Total 
Peak Hour Analysis From 12:00 to 17:45 - Peak 1 of 1 

17:00 3 113 10 126 2 11 1 14 16 116 1 133 4 12 19 35 308 
17:15 0 77 8 85 7 6 3 16 13 139 8 160 6 9 15 30 291 
17:30 0 109 9 118 4 8 0 12 17 117 5 139 5 7 14 26 295 
17:45 5 86 11 102 2 10 5 17 14 123 6 143 4 6 20 30 292 

Total Volume 8 385 38 431 15 35 9 59 60 495 20 575 19 34 68 121 1186 
% App. Total 1.9 89.3 8.8 25.4 59.3 15.3 10.4 86.1 3.5 15.7 28.1 56.2 

PHF .400 .852 .864 .855 .536 .795 .450 .868 .882 .890 .625 .898 .792 .708 .850 .864 .963 
Passenger Vehicles 8 381 36 425 14 35 9 58 57 490 20 567 19 34 64 117 1167 
% Passenger Vehicles 100 99.0 94.7 98.6 93.3 100 100 98.3 95.0 99.0 100 98.6 100 100 94.1 96.7 98.4 
Heavy Vehicles 0 4 2 6 1 0 0 1 3 5 0 8 0 0 4 4 19 
% Heavy Vehicles 0 1.0 5.3 1.4 6.7 0 0 1.7 5.0 1.0 0 1.4 0 0 5.9 3.3 1.6 

Be hlehem Pk 
Out In Total 

518 425 943 
5 6 11 

523 31 954  

36 381 8 
2 4 0 
38 385 8 

F
4
R1 ht Thru Left 

47 ro. 
Left Thru Right 

57 490 
3 5 

60  495 

459 567 
9 8 

468 575 

20 
0 

20 

1026 
17 

1043 
Out In Total 

RP hlfahem Pk 



McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township File Name : bethpk02w 
Location: Bethlehem Pike & Site Code : 81346803 
Mattiston Avenue Start Date : 3/5/2014 
Counter/Board #: HR Page No :1 

Grou s Printed- Passen er Vehicles - Heav Vehicles 
Bethlehem Pk 
Northbound 

Mattison Ave 
Eastbound 

07:00 131 3 1 89 4 9 237 
07:15 165 3 1 91 5 9 274 
07:30 179 5 0 104 2 6 296 
07:45 182 2 2 119 1 4 310 
Total 1117 

08:00 141 5 4 125 5 281 
08:15 164 5 4 116 5 9 303 
08:30 141 4 5 107 3 8 268 
08:45 137 2 4 107 0 11 261 
Total 583 16 17 455 9 33 1113 

*"* BREAK 

16:00 111 4 2 150 2 3 272 
16:15 115 1 7 133 2 2 260 
16:30 129 6 3 157 3 7 305 
16:45 97 8 5 143 1 2 256 
Total 452 19 17 583 8 14 1093 

17:00 143 7 4 139 6 300 
17:15 110 4 4 170 4 4 296 
17:30 130 8 5 149 3 4 299 
17:45 109 8 3 162 4 4 290 
Total 492 27 16 620 12 18 1185 

Grand Total 2184 75 54 2061 41 93 4508 
Apprch % 96.7 3.3 2.6 97.4 30.6 69.4 

Total % 48.4 1.7 1.2 45.7 0.9 2.1 
Passenger Vehicles 2112 68 54 1996 39 91 4360 

% Passenger Vehicles 96.7 90.7 100 96.8 95.1 97.8 96.7 
Heavy Vehicles 72 7 0 65 2 2 148 

% Heavy Vehicles 3.3 9.3 0 3.2 4.9 2.2 3.3 

Zero Pedestrians were observed during this study. 



Bethlehem Pk 
Southbound 

Bethlehem Pk 
Northbound 

Mattison Ave 
Eastbound 

Start Time Thru I Right I App. Total Left I Thru I App. Total Left I Right I App. Total 
Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1 

Int. Total I 

CD 

CO 

CJ) 0 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township 
Location: Bethlehem Pike & 
Mattiston Avenue 
Counter/Board #: HR 

File Name : bethpk02w 
Site Code : 81346803 
Start Date : 3/5/2014 
Page No :2 

07:30 179 5 184 0 104 104 2 6 8 296 

07:45 182 2 184 2 119 121 1 4 5 310 

08:00 141 5 146 4 125 129 1 5 6 281 

08:15 164 5 169 4 116 120 5 9 14 303 

Total Volume 666 17 683 10 464 474 9 24 33 1190 

% App. Total 97.5 2.5 2.1 97.9 27.3 72.7 
PHF .915 .850 .928 .625 .928 .919 .450 .667 .589 .960 

Passenger Vehicles 632 14 646 10 435 445 9 24 33 1124 

% Passenger Vehicles 94.9 82.4 94.6 100 93.8 93.9 100 100 100 94.5 

Heavy Vehicles 34 3 37 0 29 29 0 0 0 66 

% Heavy Vehicles 5.1 17.6 5.4 0 6.3 6.1 0 0 0 5.5 

Bethlehem Pk 
Out In Total 

444 
29 

473 

646 
37 

683 

1090 
66 

1156 

14 
3 

632 
34 

666 17 
F:
i
ght Thru 

Peak Hour Data 

North 

Peak Hour Begins at 07:30 

Passenger Vehicles 
Heavy Vehicles  

4-1 
Left Thru 

10 435 
29 

10 464 

Out In Total 
Re hiehem Pk 

690 

656 
34 

474 

445 
29 

1101 
63 

1164 



McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township 
Location: Bethlehem Pike & 
Mattiston Avenue 
Counter/Board #: HR 

File Name : bethpk02w 
Site Code : 81346803 
Start Date : 3/5/2014 
Page No :3 

Bethlehem Pk 
Southbound 

Bethlehem Pk 
Northbound 

Mattison Ave 
Eastbound 

Start Time Thru I Right I App. Total Left I Thru I App. Total Left I Right I App. Total 
Peak Hour Analysis From 12:00 to 17:45 - Peak 1 of 1 
Peak Hour for Entire Intersection Be ins at 17:00 

Int. Total 

17:00 143 
_ 

7 150 4 139 143 1 6 7 300 
17:15 110 4 114 4 170 174 4 4 8 296 
17:30 130 8 138 5 149 154 3 4 7 299 
17:45 109 8 117 3 162 165 4 4 8 290 

Total Volume 492 27 519 16 620 636 12 18 30 1185 
% App. Total 94.8 5.2 2.5 97.5 40 60 

PHF .860 .844 .865 .800 .912 .914 .750 .750 .938 .988 
Passenger Vehicles 482 25 507 16 612 628 11 18 29 1164 
% Passenger Vehicles 98.0 92.6 97.7 100 98.7 98.7 91.7 100 96.7 98.2 

Heavy Vehicles 10 2 12 0 8 8 1 0 1 21 
% Heavy Vehicles 2.0 7.4 2.3 0 1.3 1.3 8.3 0 3.3 1.8 

Bethlehem Pk 
Out In Total 
623 

9 
632 

507 
12 
19 

1130 
21 
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i
ght Tr  

Peak Hour Data 

North 

Peak Hour Begins at 17:0e 

Passenger Vehicles 
Heavy Vehicles  

00 

492 

Left Thru 
16 
0 

612 
8 

16 620 

500 
10 
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628 
8 
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1128 
18 

1146 
Out In Total 

Pe hlehem Pk 



McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township File Name : bethpk03w 
Location: Bethlehem Pike & Site Code : 81346802 
Church Road / Private Road Start Date : 3/5/2014 
Counter/Board #: RR Page No : 1 

rou s Printed- Passen er Vehicles - Heavy Vehicles 
Bethlehem Pk 
Southbound 

Private Rd 
Westbound 

Bethlehem Pk 
Northbound 

Church St 
Eastbound 

Start Time Left I Thru I Right Left I Thru I Right Left I Thru I Right Left I Thru I Right Int. Total 
07:00 0 125 1 0 0 0 1 91 0 1 0 10 229 
07:15 0 160 5 0 0 0 2 90 0 4 0 9 270 
07:30 0 182 0 0 0 0 4 106 0 2 0 6 300 
07:45 0 170 3 0 0 0 3 116 0 0 0 10 302 
Total 0 637 9 0 0 0 10 403 0 7 0 35 1101 

08:00 0 138 0 0 0 0 4 117 0 1 0 11 271 
08:15 0 169 2 0 0 0 3 111 0 2 0 3 290 
08:30 0 137 0 0 0 0 5 105 0 1 0 12 260 
08:45 0 134 6 0 0 0 8 96 0 1 0 6 251 
Total 0 578 8 0 0 0 20 429 0 5 0 32 1072 

"** BREAK *** 

16:00 113 4 10 146 3 3 279 
16:15 110 2 4 134 1 6 257 
16:30 128 4 4 153 1 6 296 
16:45 98 4 9 134 5 6 256 
Total 449 14 27 567 10 21 1088 

17:00 131 1 5 132 4 15 288 
17:15 102 5 8 171 4 11 301 
17:30 124 3 12 143 4 9 295 
17:45 109 4 10 160 4 6 293 
Total 466 13 35 606 16 41 1177 

Grand Total 2130 44 92 2005 38 129 4438 
Apprch % 98 2 4.4 95.6 22.8 77.2 

Total % 48 1 2.1 45.2 0.9 2.9 
Passenger Vehicles 0 2058 41 0 92 1942 38 0 127 4298 
% Passenger Vehicles 0 96.6 93.2 0 100 96.9 100 0 98.4 96.8 

Heavy Vehicles 0 72 3 0 63 0 0 0 2 140 
% Heavy Vehicles 0 3.4 6.8 0 3.1 0 0 0 1.6 3.2 

Zero Pedestrians were observed during this study. 



McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township 
Location: Bethlehem Pike & 
Church Road / Private Road 
Counter/Board #: RR 

File Name : bethpk03w 
Site Code : 81346802 
Start Date : 3/5/2014 
Page No :2 

Bethlehem Pk 
Southbound 

Private Rd 
Westbound 

Bethlehem Pk 
Northbound 

Church St 
Eastbound 

Start Time Left 1 Thru 1 Right I App. Total Left I Thru I Right I App. Total Left I Thru 1 Right I App. Total Left 1 Thru I Right 1 App. Total 
Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1 
Peak Hour for Entire Intersection Be ins at 07:30 

07:30 0 182 
_ 

0 182 0 0 0 0 4 106 0 110 2 0 6 8 300 
07:45 0 170 3 173 0 0 0 0 3 116 0 119 0 0 10 10 302 
08:00 0 138 0 138 0 0 0 0 4 117 0 121 1 0 11 12 271 
08:15 0 169 2 171 0 0 0 0 3 111 0 114 2 0 3 5 290 

Total Volume 0 659 5 664 0 0 0 0 14 450 0 464 5 0 30 35 1163 
% App. Total 0 99.2 0.8 0 0 0 3 97 0 14.3 0 85.7 

PHF .000 .905 .417 .912 .000 .000 .000 .000 .875 .962 .000 .959 .625 .000 .682 .729 .963 
Passenger Vehicles 0 622 5 627 0 0 0 0 14 420 0 434 5 0 30 35 1096 
% Passenger Vehicles 0 94.4 100 94.4 0 0 0 0 100 93.3 0 93.5 100 0 100 100 94.2 
Heavy Vehicles 0 37 0 37 0 0 0 0 0 30 0 30 0 0 0 0 67 
% Heavy Vehicles 0 5.6 0 5.6 0 0 0 0 0 6.7 0 6.5 0 0 0 0 5.8 

Bethlehem Pk 
Out In Total 

425 627 1052 
30 37 67 

455 664 1119 

5 622 
37 

5 659 
1:
i
ght Thru Left 

Peak Hour Data 
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Int. Total 
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0 30 

14 450 
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37 
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30 

689 464 

1086 
67 

1153 
Out In Total 

Bethlehem Pk 



McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township 
Location: Bethlehem Pike & 
Church Road / Private Road 
Counter/Board #: RR 

File Name : bethpk03w 
Site Code : 81346802 
Start Date : 3/5/2014 
Page No :3 

Bethlehem Pk 
Southbound 

Private Rd 
Westbound 

Bethlehem Pk 
Northbound 

Church St 
Eastbound 

Start Time Left I Thru I Right I App. Total Left 1 Thru I Right 1 App. Total Left I Thru I Right 1 App. Total Left I Thru I Right] App. Total Int. Total  

Peak Hour Analysis From 12:00 to 17:45 - Peak 1 of 1 

17:00 0 131 1 132 0 0 0 0 5 132 0 137 4 0 15 19 288 
17:15 0 102 5 107 0 0 0 0 8 171 0 179 4 0 11 15 301 
17:30 0 124 3 127 0 0 0 0 12 143 0 155 4 0 9 13 295 
17:45 0 109 4 113 0 0 0 0 10 160 0 170 4 0 6 10 293 

Total Volume 0 466 13 479 0 0 0 0 35 606 0 641 16 0 41 57 1177 
% App. Total 0 97.3 2.7 0 0 0 5.5 94.5 0 28.1 0 71.9 

PHF .000 .889 .650 .907 .000 .000 .000 .000 .729 .886 .000 .895 1.00 .000 .683 .750 .978 
Passenger Vehicles 0 456 12 468 0 0 0 0 35 598 0 633 16 0 41 57 1158 

%Passenger Vehicles 0 97.9 92.3 97.7 0 0 0 0 100 98.7 0 98.8 100 0 100 100 98.4 
Heavy Vehicles 0 10 1 11 0 0 0 0 0 8 0 8 0 0 0 0 19 

% Heavy Vehicles 0 2.1 7.7 2.3 0 0 0 0 0 1.3 0 1.2 0 0 0 0 1:6 

Bethlehem Pk 
Out In Total 

614 468 1082 
8 11 19 

622 79 1101  

12 456 
10 

13 466 0 
F:g ht Tr  Le

L
t
,, 

 

Peak Hour Data 
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Peak Hour Begins at 17:0e 
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-4-  v.- 
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N— 0 

 

CO 0 

00 

 

N- a) •zr 

47 I 14 
Left Thru Right 
35 598 0 

8 0 
35 606 0 

497 633 1130 
10 8 18 

507 641 1148 
Out In Total 

Re hlehem Pk 



McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township File Name : bethpk04w 
Location: Bethlehem Pike & Site Code : 81346804 
Highland Avenue Start Date : 3/5/2014 
Counter/Board #: BW Page No : 1 

Grou s Printed- Passen er Vehicles - Heavy Vehicles 
Bethlehem Pk 
Southbound 

Highland Ave 
Westbound 

Bethlehem Pk 
Northbound 

Highland Ave 
Eastbound 

Start Time Left Thru ROR Right Left Thru ROR Right Left Thru ROR Right Left Thru ROR Right int. Total 
07:00 60 65 0 4 12 16 0 34 2 49 0 24 3 12 0 3 284 
07:15 53 101 0 2 14 15 0 36 1 40 0 24 11 14 0 8 319 
07:30 64 137 0 2 13 14 0 36 2 69 0 11 3 23 0 4 378 
07:45 64 119 0 3 4 24 0 36 5 80 0 8 9 18 0 3 373 
Total 241 422 0 11 43 69 0 142 10 238 0 67 26 67 0 18 1354 

08:00 53 92 0 3 6 13 0 55 3 71 0 8 6 19 0 6 335 
08:15 58 112 0 2 9 17 0 44 3 69 0 21 7 20 0 7 369 
08:30 64 93 0 3 10 14 0 56 3 59 0 7 2 13 0 1 325 
08:45 61 74 0 1 14 20 0 39 3 61 0 15 4 23 0 5 320 
Total 236 371 0 9 39 64 0 194 12 260 0 51 19 75 0 19 1349 

*"* BREAK "** 

16:00 33 72 0 4 11 31 0 52 7 76 18 2 14 0 4 324 
16:15 44 59 0 7 11 23 0 53 5 104 0 8 2 13 0 4 333 
16:30 47 82 0 6 13 27 0 43 3 93 0 7 3 18 0 3 345 
16:45 31 73 0 3 9 13 0 55 2 92 0 16 5 24 0 1 324 
Total 155 286 0 20 44 94 203 17 365 49 12 69 12 1326 

17:00 48 82 0 10 14 23 0 48 9 83 0 5 1 21 0 4 348 
17:15 34 91 0 4 12 24 0 59 6 95 0 7 5 18 0 5 360 
17:30 49 60 0 7 14 31 0 63 4 90 0 13 4 22 0 2 359 
17:45 44 67 5 10 27 0 61 4 120 0 8 3 16 0 1 366 
Total 175 300 0 26 50 105 0 231 23 388 0 33 13 77 0 12 1433 

Grand Total 807 1379 0 66 176 332 0 770 62 1251 0 200 70 288 0 61 5462 
Apprch % 35.8 61.2 0 2.9 13.8 26 0 60.3 4.1 82.7 0 13.2 16.7 68.7 0 14.6 

Total % 14.8 25.2 0 1.2 3.2 6.1 0 14.1 1.1 22.9 0 3.7 1.3 5.3 0 1.1 
Passenger Vehicles 795 1326 0 65 173 323 0 757 60 1198 0 195 68 285 0 56 5301 
% Passenger Vehicles 98.5 96.2 0 98.5 98.3 97.3 0 98.3 96.8 95.8 0 97.5 97.1 99 0 91.8 97.1 

Heavy Vehicles 12 53 0 1 3 9 0 13 2 53 0 5 2 3 0 5 161 
% Heavy Vehicles 1.5 3.8 0 1.5 1.7 2.7 0 1.7 3.2 4.2 0 2.5 2.9 1 0 8.2 2.9 
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McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township 
Location: Bethlehem Pike & 
Highland Avenue 
Counter/Board #: BW 

File Name : bethpk04w 
Site Code : 81346804 
Start Date : 3/5/2014 
Page No :2 

Bethlehem Pk 
Southbound 

Highland Ave 
Westbound 

Bethlehem Pk 
Northbound 

Highland Ave 
Eastbound 

Start Time Left 1 Thru I ROR 1 Right 1 App. Total Left 1 Thru 1 ROR 1 Right 1 App. Total Left I Thru 1 ROR I Right I App. Total Left 1 Thru 1 ROR 1 Right I App. Total 

Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1 
Beamsat 7•30 

Int. Total 

07:30 64 137 0 
_ 

2 203 13 14 0 36 63 2 69 0 11 82 3 23 0 4 30 378 
07:45 64 119 0 3 186 4 24 0 36 64 5 80 0 8 93 9 18 0 3 30 373 

08:00 53 92 0 3 148 6 13 0 55 74 3 71 0 8 82 6 19 0 6 31 335 
08:15 58 112 0 2 172 9 17 0 44 70 3 69 0 21 93 7 20 0 7 34 369 

Total Volume 239 460 0 10 709 32 68 0 171 271 13 289 0 48 350 25 80 0 20 125 1455 
%App. Total 33.7 64.9 0 1.4 11.8 25.1 0 63.1 3.7 82.6 0 13.7 20 64 0 16 

PHF .934 .839 .000 .833 .873 .615 .708 .000 .777 .916 .650 .903 .000 .571 .941 .694 .870 .000 .714 .919 .962 

Passenger Vehicles 

%ProasrperVallides 98.3 93.7 0 90.0 95.2 93.8 92.6 0 97.1 95.6 100 91.7 0 95.8 92.6 96.0 98.8 0 95.0 97.6 94.8 

Heavy Vehicles 

% Heavy Vehicles 1.7 6.3 0 10.0 4.8 6.3 7.4 0 2.9 4.4 0 8.3 0 4.2 7.4 4.0 1.3 0 5.0 2.4 5.2 

Bethlehem Pk 
Out In Total 

ir 
Left Thru Right 

13 265 46 
0 24 2 

13 289 48 

480 324 804 
32 26 58 

512 350 862 
Out In Total 

Bethlehem Pk 
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McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township File Name : bethpk04w 
Location: Bethlehem Pike & Site Code : 81346804 
Highland Avenue Start Date : 3/5/2014 
Counter/Board #: BW Page No :3 

Bethlehem Pk 
Southbound 

Highland Ave 
Westbound 

Bethlehem Pk 
Northbound 

Highland Ave 
Eastbound 

Start 
Time 

Left Thru ROR Right App Total Left Thru ROR Right App. Total Left Thru ROR Right App. Total Left Thru ROR Right App -row Int. Total 

Peak Hour Analysis From 12:00 to 17:45 - Peak 1 of 1 
Peak Hour for Entire Intersection Be ins at 17.00 

17:00 48 82 0 
_ 

10 140 14 23 0 48 85 9 83 0 5 97 1 21 0 4 26 348 
17:15 34 91 0 4 129 12 24 0 59 95 6 95 0 7 108 5 18 0 5 28 360 
17:30 49 60 0 7 116 14 31 0 63 108 4 90 0 13 107 4 22 0 2 28 359 
17:45 44 67 0 5 116 10 27 0 61 98 4 120 0 8 132 3 16 0 1 20 366 

Total Volume 175 300 0 26 501 50 105 0 231 386 23 388 0 33 444 13 77 0 12 102 1433 
% App. Total 34.9 59.9 0 5.2 13 27.2 0 59.8 5.2 87.4 0 7.4 12.7 75.5 0 11.8 

PHF .893 .824 .000 .650 .895 .893 .847 .000 .917 .894 .639 .808 .000 .635 .841 .650 .875 .000 .600 .911 .979 
Passenger Vehicles 

%,...„.".,,,,,es 97.7 99.0 0 100 98.6 100 99.0 0 99.1 99.2 100 98.5 0 100 98.6 100 98.7 0 100 99.0 98.8 
Heavy Vehicles 

% Heavy Vehicles 2.3 1.0 0 0 1.4 0 1.0 0 0.9 0.8 0 1.5 0 0 1.4 0 1.3 0 0 1.0 1.2 
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McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Municipality: Upper Dublin Township File Name : bethpk04w 
Location: Bethlehem Pike & Site Code : 81346804 
Highland Avenue Start Date : 3/5/2014 
Counter/Board #: BW Page No : 1 

Grou s Printed- Pedestrians 
Bethlehem Pk 
Southbound 

Highland Ave 
Westbound 

Bethlehem Pk 
Northbound 

Highland Ave 
Eastbound 

Start Time E/W N/S E/W N/S Int. Total 



McMahon Associates, Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, P A 19034 

Municipality: Ambler Borough File Name : lindenwold01w 
Location: Bethlehem Pike & Site Code : 81346801 
Lindenwold Avenue / Lindenwold Terrace Start Date : 3/31/2016 
Counter/Board #: GG+KB Page No :1 

Grou s Printed- Passen er Vehicles - Heavy Vehicles 
Bethlehem Pk 
Southbound 

Lindenwold Terrace 
Westbound 

Bethlehem Pk 
Northbound 

Lindenwold Ave 
Eastbound 

Start Time Left 1 Thru 1 Right Left Thru I Right Left I Thru I Right Left I Thru I Right Int. Total 
07:00 0 107 2 1 5 0 6 80 4 1 3 6 215 
07:15 0 100 2 2 5 0 4 75 1 1 2 11 203 
07:30 2 140 4 0 3 1 6 86 2 1 4 7 256 
07:45 0 131 7 5 6 3 12 106 3 0 2 10 285 
Total 2 478 15 8 19 4 28 347 10 3 11 34 959 

08:00 0 105 4 5 6 0 8 86 3 0 4 14 235 
08:15 0 118 6 4 8 0 9 121 7 0 6 11 290 
08:30 0 114 4 3 2 3 2 95 1 1 3 10 238 
08:45 1 98 4 1 4 1 11 87 2 2 1 10 222 
Total 1 435 18 13 20 4 30 389 13 3 14 45 985 

16:00 0 118 7 2 4 0 15 126 5 1 2 11 291 
16:15 2 104 11 5 6 2 11 118 1 5 9 14 288 
16:30 1 121 9 7 12 124 6 4 6 13 304 
16:45 1 109 15 3 5 13 123 2 4 8 24 307 
Total 4 452 42 11 22 2 51 491 14 14 25 62 1190 

17:00 1 114 8 2 7 0 15 120 1 7 15 11 301 
17:15 3 110 15 0 6 0 15 145 3 7 8 19 331 
17:30 1 123 12 3 7 4 18 135 1 6 9 13 332 
17:45 4 122 14 2 6 2 14 148 3 3 14 15 347 
Total 9 469 49 7 26 6 62 548 8 23 46 58 1311 

Grand Total 16 1834 124 39 87 16 171 1775 45 43 96 199 4445 
Apprch % 0.8 92.9 6.3 27.5 61.3 11.3 8.6 89.2 2.3 12.7 28.4 58.9 

Total % 0.4 41.3 2.8 0.9 2 0.4 3.8 39.9 1 1 2.2 4.5 
Passenger Vehicles 16 1794 121 39 86 15 159 1741 43 42 95 189 4340 
% Passenger Vehicles 100 97.8 97.6 100 98.9 93.8 93 98.1 95.6 97.7 99 95 97.6 

Heavy Vehicles 0 40 3 0 1 1 12 34 2 1 1 10 105 
% Heavy Vehicles 0 2.2 2.4 0 1.1 6.2 7 1.9 4.4 2.3 1 5 2.4 

Zero Pedestrians were observed during this study. 



File Name : lindenwold01w 
Site Code : 81346801 
Start Date : 3/31/2016 
Page No :2 
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McMahon Associates, Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, P A 19034 

Municipality: Ambler Borough 
Location: Bethlehem Pike & 
Lindenwold Avenue / Lindenwold Terrace 
Counter/Board #: GG+KB 

Bethlehem Pk 
Southbound 

Lindenwold Terrace 
Westbound 

Bethlehem Pk 
Northbound 

Lindenwold Ave 
Eastbound 

Start Time Left i Thru I Right i App. Total Left I Thru I Right 1 App. Total Left I Thru 1 Right 1 App. Total Left 1 Thru 1 Right i App. Total 
Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1 

• 

Int. Total 

07:30 
. _ _ . . . _  

2 140 4 146 0 3 1 4 6 86 2 94 1 4 7 12 256 
07:45 0 131 7 138 5 6 3 14 12 106 3 121 0 2 10 12 285 
08:00 0 105 4 109 5 6 0 11 8 86 3 97 0 4 14 18 235 
08:15 0 118 6 124 4 8 0 12 9 121 7 137 0 6 11 17 290 

Total Volume 2 494 21 517 14 23 4 41 35 399 15 449 1 16 42 59 1066 
% App. Total 0.4 95.6 4.1 34.1 56.1 9.8 7.8 88.9 3.3 1.7 27.1 71.2 

PHF .250 .882 .750 .885 .700 .719 .333 .732 .729 .824 .536 .819 .250 .667 .750 .819 .919 
Passenger Vehicles 2 472 19 493 14 22 4 40 31 379 15 425 1 15 41 57 1015 
% Passenger Vehicles 100 95.5 90.5 95.4 100 95.7 100 97.6 88.6 95.0 100 94.7 100 93.8 97.6 96.6 95.2 
Heavy Vehicles 0 22 2 24 0 1 0 1 4 20 0 24 0 1 1 2 51 
% Heavy Vehicles 0 4.5 9.5 4.6 0 4.3 0 2.4 11.4 5.0 0 5.3 0 6.3 2.4 3.4 4.8 
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File Name : lindenwold01w 
Site Code : 81346801 
Start Date : 3/31/2016 
Page No :3 

Bethlehem Pk 
In Total Out 
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577  
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2 
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McMahon Associates, Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, P A 19034 

Municipality: Ambler Borough 
Location: Bethlehem Pike & 
Lindenwold Avenue / Lindenwold Terrace 
Counter/Board #: GG-i-KB 

Bethlehem Pk 
Southbound 

Lindenwold Terrace 
Westbound 

Bethlehem Pk 
Northbound 

Lindenwold Ave 
Eastbound 

Start Time Left I Thru I Right 1 App. Total Left] Thru ] Right] App. Total Left I Thru Right I App. Total Left] Thru] Right I App. Total Int. Total 
Peak Hour Analysis From 12:00 to 17:45 - Peak 1 of 1 
Peak Hour for Entire Intersection Be ins at 17:00 

17:00 1 114 
_ 

8 123 2 7 0 9 15 120 1 136 7 15 11 33 301 
17:15 3 110 15 128 0 6 0 6 15 145 3 163 7 8 19 34 331 
17:30 1 123 12 136 3 7 4 14 18 135 1 154 6 9 13 28 332 
17:45 4 122 14 140 2 6 2 10 14 148 3 165 3 14 15 32 347 

Total Volume 9 469 49 527 7 26 6 39 62 548 8 618 23 46 58 127 1311 
% App. Total 1.7 89 9.3 17.9 66.7 15.4 10 88.7 1.3 18.1 36.2 45.7 

PHF .563 .953 .817 .941 .583 .929 .375 .696 .861 .926 .667 .936 .821 .767 .763 .934 .945 
Passenger Vehicles 9 467 49 525 7 26 6 39 60 547 8 615 23 46 56 125 1304 
%passenger yew. 100 99.6 100 99.6 100 100 100 100 96.8 99.8 100 99.5 100 100 96.6 98.4 99.5 
Heavy Vehicles 0 2 0 2 0 0 0 0 2 1 0 3 0 0 2 2 7 
% Heavy Vehicles 0 0.4 0 0.4 0 0 0 0 3.2 0.2 0 0.5 0 0 3.4 1.6 0.5 
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APPENDIX E 

HCM 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 2010. 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 unsignali7ed 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, charmelization 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 
(SecNeh) 

LOS by Volume-to-Capacity Ratio 

v/c < 1.0 v/c > 1.0 

<10 A 

> 10 — 15 

> 15 — 25 

> 25 — 35 

>35 —50 

>50 

Control Delay 
(SecNeh) 

LOS by Volume-to-Capacity Ratio 

v/c < 1.0 v/c > 1.0 

<10 A 

> 10 — 20 

>20 —35 

>35 —55 

> 55 — 80 

> 80 

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 signali7ed 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. 



APPENDIX F 

2016 Existing 
Capacity/Level-of-Service 

Analysis Worksheets 



McMahon Associates 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 

2016 Existing Conditions 
Weekday Morning 

Lane Group 

.."4  

EBL 

-IIP 

EST 

Ni' 

EBR 

c 

VVBL 

4- 

WU 

k. 

AMR 

4. 1 

NBI 

t 

NBT 

/* 

NBR 

/ 

851 

4/ 

Lane Configurations 4,  4. ) I. 
Volume (vph) 1 16 42 14 23 4 35 399 15 2 494 21 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 
Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.903 0.988 0.995 0.994 
Flt Protected 0.999 0.983 0.950 0.950 
Satd. Flow (prot) 0 1777 0 0 1718 0 1423 1635 0 1670 1660 0 
Flt Permitted 0.999 0.983 0.950 0.950 
Satd. Flow (perm) 0 1777 0 0 1718 0 1423 1635 0 1670 1660 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 913 734 414 
Travel Time (s) 28.4 24.9 12.5 7.1 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Heavy Vehicles (%) 0% 6% 2% 0% 4% 0% 11% 5% 0% 0% 5% 10% 
Adj. Flow (vph) 1 17 46 15 25 4 38 434 16 2 537 23 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 64 0 0 44 0 38 450 0 2 560 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.19 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161SynchrolEX20161AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 

2016 Existing Conditions 
Weekday Morning 

Intersection 
Int Delay, s/veh 2.3 

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

Vol, veh/h 1 16 42 14 23 4 35 399 15 2 494 21 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - None - - None - None - - None 
Storage Length - 75 - 75 - 
Veh in Median Storage, # 0 0 - 0 - - 0 
Grade, % 1 - -1 - - 2 - - -2 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 0 6 2 0 4 0 11 5 0 0 5 10 
Mvmt Flow 1 17 46 15 25 4 38 434 16 2 537 23 

Major/Minor Minor2 Minor1 M4011  Ma it 
- -- 

Conflicting Flow All 1086 1079 548 1102 1082 442 560 0 0 450 0 
Stage 1 553 553 518 518 - - 
Stage 2 533 526 584 564 - 

Critical Hdwy 7.3 6.76 6.32 6.9 6.34 6.1 4.4 - - 4.3 
Critical Hdwy Stg 1 6.3 5.76 - 5.9 5.34 - - 
Critical Hdwy Stg 2 6.3 5.76 - 5.9 5.34 
Follow-up Hdwy 3 4.054 3.1 3 4.036 3.1 3.1 3 
Pot Cap-1 Maneuver 202 202 557 222 229 660 738 841 

Stage 1 569 492 - 632 545 
Stage 2 585 507 - 582 521 - 

Platoon blocked, % _ 

Mov Cap-1 Maneuver 176 191 557 182 217 660 738 - 841 - 
May Cap-2 Maneuver 176 191 182 217 - 

Stage 1 540 491 599 517 - - - 
Stage 2 525 481 514 520 - - - 

Approach ES WB NB 
HCM Control Delay, s 17.2 25.8 0.8 0 
HCM LOS C D 

Minor Lane/Major Wont NBL NE3T NBR EBi_n1VVBLn1 SBL SBI SBR 
Capacity (veh/h) 738 - 358 217 841 
HCM Lane V/C Ratio 0.052 - 0.179 0.205 0.003 
HCM Control Delay (s) 10.1 - 17.2 25.8 9.3 
HCM Lane LOS -CD A 
HCM 95th %tile Q(veh) 0.2 - 0.6 0.7 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161SynchrolEX20161AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2016 Existing Conditions 
Weekday Morning 

Lane Group ESL ER _NBL NOT SOT SOR 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 
Storage Length (ft) 
Storage Lanes 

"V 
9 

1800 
16 
2% 

0 
1 

25 
1800 

16 

0 

) 
10 

1800 
11 

75 

t 
474 

1800 
11 

2% 

13 
681 

1800 
11 

-2% 

17 
1800 

11 

0 
0 1 0 

Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.900 0.997 
Flt Protected 0.987 0.950 
Satd. Flow (prot) 1794 0 1636 1625 1664 0 
Flt Permitted 0.987 0.950 
Satd. Flow (perm) 1794 0 1636 1625 1664 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 752 515 734 
Travel Time (s) 20.5 8.8 12.5 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 0% 0% 0% 6% 5% 18% 
Adj. Flow (vph) 9 26 10 494 709 18 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 35 0 10 494 727 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 16 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 1.13 1.13 1.11 1.11 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1EX20161AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2016 Existing Conditions 
Weekday Morning 

hirsectiort_ 

Int Delay, s/veh 0.5 

Movement _ EBL Not Nit Sat 
Vol, veh/h 9 25 10 474 681 17 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized None - None - None 
Storage Length 0 75 
Veh in Median Storage, # 0 0 0 
Grade, % 2 - 2 -2 
Peak Hour Factor 96 96 96 96 96 96 
Heavy Vehicles, % 0 0 0 6 5 18 
Mvmt Flow 9 26 10 494 709 18 

MajortiViinor Minor2 Majorl Mejor2 

Conflicting Flow All 1233 718 727 
Stage 1 718 
Stage 2 515 

Critical Hdwy 6.8 6.4 4.3 
Critical Hdwy Stg 1 5.8 
Critical Hdwy Stg 2 5.8 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 187 434 671 

Stage 1 501 
Stage 2 644 

Platoon blocked, % 
Mov Cap-1 Maneuver 184 434 671 
Mov Cap-2 Maneuver 338 

Stage 1 501 
Stage 2 634 

EB SB 
HCM Control Delay, s 14.8 0.2 0 
HCM LOS 

Minor Lane/ Major Mvmt NBL NBT EBLn1 SBT SOR 
Capacity (veh/h) 671 - 404 
HCM Lane V/C Ratio 0.016 - 0.088 
HCM Control Delay (s) 10.5 - 14.8 
HCM Lane LOS B - B 
HCM 95th %tile Q(veh) 0 - 0.3 

HCM 2010 TWSC 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161SynchrolEX20161AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
4: Bethlehem Pike (S.R. 2018) & Church St 

2016 Existing Conditions 
Weekday Morning 

Lane Group EtiL MR int 

t 

NBT SST 

41  

MR 
Lane Configurations l'ir '1 t 1. 
Volume (vph) 5 31 14 460 673 5 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 11 10 11 10 
Grade (%) 1% 1% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.883 0.999 
Flt Protected 0.993 0.950 
Satd. Flow (prot) 1727 0 1645 1562 1755 0 
Flt Permitted 0.993 0.950 
Satd. Flow (perm) 1727 0 1645 1562 1755 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 323 582 515 
Travel Time (s) 8.8 9.9 8.8 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 0% 0% 0% 7% 0% 6% 
Adj. Flow (vph) 5 32 15 479 701 5 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 37 0 15 479 706 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 15 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.95 0.95 1.13 1.18 1.11 1.16 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (SR. 2018) & Church St 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1EX20161AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2016 Existing Conditions 
4: Bethlehem Pike (S.R. 2018) & Church St Weekday Morning 

Intersection 
Int Delay, s/veh 

*owl 

0.5 

1.:1 N]LiE1t  
Vol, veh/h 5 31 14 460 673 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized None - None - None 
Storage Length 0 75 
Veh in Median Storage, # 0 0 0 
Grade, % 1 - 1 -2 
Peak Hour Factor 96 96 96 96 96 96 
Heavy Vehicles, % 0 0 0 7 0 6 
Mvrnt Flow 5 32 15 479 701 5 

MajpriMinor Minor2 Majorl Major2 
Conflicting Flow All 1212 704 706 0 

Stage 1 704 
Stage 2 508 

Critical Hdwy 6.6 6.3 4.3 
Critical Hdwy Stg 1 5.6 - 
Critical Hdwy Stg 2 5.6 - 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 207 452 683 

Stage 1 531 
Stage 2 668 

Platoon blocked, % 
Mov Cap-1 Maneuver 202 452 683 
Mov Cap-2 Maneuver 358 

Stage 1 531 
Stage 2 653 

Approach EB NB SB 
HCM Control Delay, s 14 0.3 0 
HCM LOS 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR 
Capacity (veh/h) 683 - 436 
HCM Lane V/C Ratio 0.021 - 0.086 
HCM Control Delay (s) 10.4 - 14 
HCM Lane LOS B - B 
HCM 95th %tile Q(veh) 0.1 - 0.3 

HCM 2010 TWSC 4: Bethlehem Pike (S.R. 2018) & Church St 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1EX20161AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2016 Existing Conditions 

5: Highland Ave & Bethlehem Pike (SR. 2018) Weekday Morning 

Lane Group 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Lane Util. Factor 
Frt 
Flt Protected 
Satd. Flow (prot) 
Flt Permitted 
Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Heavy Vehicles (%) 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 
Two way Left Turn Lane 
Headway Factor 
Turning Speed (mph) 
Number of Detectors 
Detector Template 
Leading Detector (ft) 
Trailing Detector (ft) 
Detector 1 Position(ft) 
Detector 1 Size(ft) 
Detector 1 Type 
Detector 1 Channel 
Detector 1 Extend (s) 
Detector 1 Queue (s) 
Detector 1 Delay (s) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 

...fr 

EBL 

-I. 

EBT 

"."4,  

EBR 

C 

WBL, 

4- 

WBT 

k.. 

WBR 

41. 
1 

NM. 

t 

NBT 

P 

NB R 

\* 

SL 
40 4* 11 14 11 

26 82 20 33 69 175 13 295 49 244 
1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

14 14 14 14 14 14 11 13 13 11 
-1% -1% 2% 

0 0 0 0 125 0 150 
0 0 0 0 1 0 1 

25 25 25 25 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.979 0.915 0.979 
0.990 0.994 0.950 0.950 

0 1829 0 0 1682 0 1636 1678 0 1629 
0.823 0.952 0.480 0.398 

0 1521 0 0 1611 0 827 1678 0 682 
Yes Yes Yes 

13 121 13 
35 35 40 

830 753 301 
16.2 14.7 5.1 

0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
4% 1% 5% 6% 7% 3% 0% 8% 4% 2% 
27 85 21 34 72 182 14 307 51 254 

0 133 0 0 288 0 14 358 0 254 
No No No No No No No No No No 

Left Left Right Left Left Right Left Left Right Left 
0 0 11 
0 0 0 

16 16 16 
Yes 

0.98 0.98 0.98 0.98 0.98 0.98 1.13 1.04 1.04 1.11 
15 9 15 9 15 9 15 
1 1 1 1 1 1 1 

Left Left 
20 35 20 35 6 6 35 

0 -5 0 -5 0 0 -5 
0 -5 0 -5 0 0 -5 

20 40 20 40 6 6 40 
Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Perm NA Perm NA Perm NA pm+pt 
4 8 2 1 

4 8 2 6 
4 4 8 8 2 2 1 

3.0 3.0 3.0 3.0 27.0 27.0 3.0 

4, I 

SST SIR 
T4. 

470 10 
1800 1800 

14 14 
-1% 

0 
0 

1.00 1.00 
0.997 

1814 0 

1814 0 
Yes 

2 
40 

582 
9.9 

0.96 0.96 
6% 10% 
490 10 

500 0 
No No 

Left Right 
11 

0 
16 

Yes 
0.98 0.98 

9 
1 

6 
0 
0 
6 

Cl+Ex 

0.0 
0.0 
0.0 
NA 

6 

6 

27.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161SynchrolEX20161AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2016 Existing Conditions 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

t P 1 
Lane Group Eft r Wit WiT  WBR1480_, NV 
Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 27.0 27.0 27.0 27.0 33.0 33.0 13.0 46.0 
Total Split (%) 37.0% 37.0% 37.0% 37.0% 45.2% 45.2% 17.8% 63.0% 
Maximum Green (s) 21.0 21.0 21.0 21.0 27.0 27.0 7.0 40.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

Intomoptio Summary  
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 64.8 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (S.R. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
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McMahon Associates 
5: Highland Ave & Bethlehem Pike (SR. 2018) 

2016 Existing Conditions 
Weekday Morning 

Movement EBL EBT EBR 

C 

VVBL 

4- 

INBT 

4..., 

WBR 

"lik 1 

NM. 

t 

NOT N3R SBJ 

P 

T SIIR 
Lane Configurations 4+ 4+ 111 10  ) 1+ 

Volume (veh/h) 26 82 20 33 69 175 13 295 49 244 470 10 

Number 7 4 14 3 8 18 5 2 12 1 6 16 

Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1840 1881 1881 1803 1881 1782 1725 1853 1774 1774 1881 
Adj Flow Rate, veh/h 27 85 21 34 72 182 14 307 51 254 490 10 

Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Percent Heavy Veh, % 1 1 1 7 7 7 0 8 8 2 6 6 
Cap, veh/h 110 293 63 87 109 233 489 608 101 590 1068 22 

Arrive On Green 0.22 0.23 0.22 0.22 0.23 0.22 0.42 0.42 0.41 0.12 0.62 0.60 

Sat Flow, veh/h 191 1258 272 113 470 1001 903 1443 240 1689 1732 35 

Grp Volume(v), veh/h 133 0 0 288 0 0 14 0 358 254 0 500 
Grp Sat Flow(s),veh/h/In 1721 0 0 1584 0 0 903 0 1683 1689 0 1767 

Q Serve(g_s), s 0.0 0.0 0.0 5.9 0.0 0.0 0.6 0.0 10.4 4.9 0.0 10.1 

Cycle Q Clear(g_c), s 4.1 0.0 0.0 11.5 0.0 0.0 0.6 0.0 10.4 4.9 0.0 10.1 

Prop In Lane 0.20 0.16 0.12 0.63 1.00 0.14 1.00 0.02 
Lane Grp Cap(c), veh/h 440 0 0 405 0 0 489 0 709 590 0 1090 
V/C Ratio(X) 0.30 0.00 0.00 0.71 0.00 0.00 0.03 0.00 0.51 0.43 0.00 0.46 

Avail Cap(c_a), veh/h 598 0 0 559 0 0 489 0 709 590 0 1090 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 21.3 0.0 0.0 24.3 0.0 0.0 11.4 0.0 14.2 8.6 0.0 6.8 
Incr Delay (d2), s/veh 0.4 0.0 0.0 2.6 0.0 0.0 0.0 0.0 0.6 0.5 0.0 0.3 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile Back0fQ(95%),veh/In 3.8 0.0 0.0 9.2 0.0 0.0 0.4 0.0 8.5 4.3 0.0 8.6 
LnGrp Delay(d),s/veh 21.7 0.0 0.0 26.8 0.0 0.0 11.5 0.0 14.8 9.1 0.0 7.1 

LnGrp LOS C C B B A A 

Approach Vol, veh/h 133 288 372 754 
Approach Delay, s/veh 21.7 26.8 14.7 7.8 

Approach LOS C C A 

Timer 1 2 3 4 5 6 7 8 

Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 13.0 33.0 20.5 46.0 20.5 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 7.0 27.0 21.0 40.0 21.0 
Max Q Clear Time (g_c+I1), s 7.4 12.4 6.1 12.1 13.5 
Green Ext Time (p_c), s 0.0 2.1 1.4 2.3 1.0 

Intersection Summary 
HCM 2010 Ctrl Delay 14.2 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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McMahon Associates 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 

2016 Existing Conditions 
Weekday Afternoon 

Lane Group Group 

..) 

EBL EBT EBR WBL 

-IP  

INBT INBR NBL 

t 

NB1 

P 

NBR 

\* 

SA_  

Lane Configurations +1+ +1+ ) 1+ 'I 14 
Volume (vph) 23 46 58 7 26 6 62 548 8 9 469 49 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 
Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.938 0.980 0.998 0.986 
Fit Protected 0.991 0.991 0.950 0.950 
Satd. Flow (prot) 0 1861 0 0 1757 0 1534 1719 0 1670 1733 0 
Flt Permitted 0.991 0.991 0.950 0.950 
Satd. Flow (perm) 0 1861 0 0 1757 0 1534 1719 0 1670 1733 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 913 734 414 
Travel Time (s) 28.4 24.9 12.5 7.1 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 3% 0% 0% 0% 0% 0% 
Adj. Flow (vph) 24 48 61 7 27 6 65 577 8 9 494 52 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 133 0 0 40 0 65 585 0 9 546 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.19 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
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McMahon Associates 2016 Existing Conditions 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

Intersection 
Int Delay, s/veh 6.3 

Movement EBL EBT EBR WBT WBR NOL NBT _ NPR T SR 

Vol, veh/h 23 46 58 7 26 6 62 548 8 9 469 49 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - None - None - None - None 
Storage Length - - 75 75 
Veh in Median Storage, # - 0 - 0 - 0 - 0 
Grade, % - 1 - - -1 - 2 - -2 - 
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95 
Heavy Vehicles, % 0 0 3 0 0 0 3 0 0 0 0 0 
Mvmt Flow 24 48 61 7 27 6 65 577 8 9 494 52 

Major/Minor 1Minor2 MinOrl Majorl Major2 

Conflicting Flow All 1266 1254 519 1305 1276 581 545 0 0 585 
Stage 1 538 538 712 712 - 
Stage 2 728 716 - 593 564 - 

Critical Hdwy 7.3 6.7 6.33 6.9 6.3 6.1 4.3 4.3 
Critical Hdwy Stg 1 6.3 5.7 5.9 5.3 - 
Critical Hdwy Stg 2 6.3 5.7 5.9 5.3 - - - 

Follow-up Hdwy 3 4 3.1 3 4 3.1 3 3 
Pot Cap-1 Maneuver 149 162 578 161 181 551 779 - 754 

Stage 1 581 510 495 457 
Stage 2 448 420 575 528 

Platoon blocked, % 
Mov Cap-1 Maneuver 119 147 578 100 164 551 779 754 
Mov Cap-2 Maneuver 119 147 100 164 - 

Stage 1 533 504 454 419 - - 
Stage 2 379 385 459 522 - - 

ApproaOh EB _WES NB SB 

HCM Control Delay, s 48.5 34.4 1 0.2 
HCM LOS E D 

Minor Lane/Major Mvmt NBL NBT NBR EBIn1WSLni SM. SBT SBR 

Capacity (veh/h) 779 - 209 163 754 
HCM Lane V/C Ratio 0.084 - 0.64 0.252 0.013 
HCM Control Delay (s) 10 - 48.5 34.4 9.8 
HCM Lane LOS B - E D A 
HCM 95th %tile Q(veh) 0.3 3.8 1 0 

HCM 2010 TWSC 2: Bethlehem Pike (S. R.2018) & Lindenwold Ave/Lindenwold Terrace 
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McMahon Associates 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2016 Existing Conditions 
Weekday Afternoon 

Lane Group tei. OR_ 

4\ 

NaL, 
t 

No Air 
41  

go 
Lane Configurations V 1 
Volume (vph) 12 18 16 634 503 28 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 11 11 11 11 
Grade (%) 2% 2% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.919 0.993 
Flt Protected 0.980 0.950 
Satd. Flow (prot) 1762 0 1636 1706 1707 0 
Fit Permitted 0.980 0.950 
Satd. Flow (perm) 1762 0 1636 1706 1707 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 752 515 734 
Travel Time (s) 20.5 8.8 12.5 
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 
Heavy Vehicles (%) 8% 0% 0% 1% 2% 7% 
Adj . Flow (vph) 12 18 16 640 508 28 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 30 0 16 640 536 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 16 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 1.13 1.13 1.11 1.11 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersecflon Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
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McMahon Associates 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2016 Existing Conditions 
Weekday Afternoon 

Intersection 
Int Delay, s/veh 0.4 

Movement EBL EBR NBL NBT SBT SBR 

Vol, veh/h 12 18 16 634 503 28 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RI Channelized - None - None - None 
Storage Length 0 75 
Veh in Median Storage, # 0 - 0 0 
Grade, % 2 - 2 -2 
Peak Hour Factor 99 99 99 99 99 99 
Heavy Vehicles, c/o 8 0 0 1 2 7 
Mvmt Flow 12 18 16 640 508 28 

Major/Minor Minor2 Majorl Major2 

Conflicting Flow All 1195 522 536 0 0 
Stage 1 522 
Stage 2 673 - 

Critical Hdwy 6.88 6.4 4.3 
Critical Hdwy Stg 1 5.88 - 
Critical Hdwy Stg 2 5.88 - 
Follow-up Hdwy 3.1 3.1 3 - 
Pot Cap-1 Maneuver 189 570 784 

Stage 1 615 
Stage 2 510 

Platoon blocked, % 
Mov Cap-1 Maneuver 185 570 784 - 
Mov Cap-2 Maneuver 335 

Stage 1 615 
Stage 2 500 

Approach EB NB 
HCM Control Delay, s 13.7 0.2 0 
HCM LOS 

Minor Lane/Mar Mvmt NBL 
Capacity (veh/h) 784 - 445 
HCM Lane V/C Ratio 0.021 - 0.068 
HCM Control Delay (s) 9.7 - 13.7 
HCM Lane LOS A - B 
HCM 95th %tile Q(veh) 0.1 - 0.2 

HCM 2010 TWSC 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
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McMahon Associates 2016 Existing Conditions 
4: Bethlehem Pike (SR. 2018) & Church St Weekday Afternoon 

Lane Group $. 

t 

NBT SBT 

41  
SBR 

Lane Configurations "Y" + 
Volume (vph) 1 6 42 36 619 476 13 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 11 10 11 10 
Grade (%) 1% 1% -2% 
Storage Length (ft) 0 0 75 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Fit 0.902 0.996 
Flt Protected 0.987 0.950 
Satd. Flow (prot) 1754 0 1645 1655 1713 0 
Flt Permitted 0.987 0.950 
Satd. Flow (perm) 1754 0 1645 1655 1713 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 323 582 515 
Travel Time (s) 8.8 9.9 8.8 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 
Heavy Vehicles (%) 0% 0% 0% 1% 2% 8% 
Adj. Flow (vph) 16 43 37 632 486 13 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 59 0 37 632 499 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 15 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.95 0.95 1.13 1.18 1.11 1.16 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (SR. 2018) & Church St 
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McMahon Associates 2016 Existing Conditions 
4: Bethlehem Pike (S.R. 2018) & Church St Weekday Afternoon 

Intersection 
Int Delay, s/veh 

Movement 

0.9 

EBL EBR NBL NST SST St3R  

Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 

16 
0 

Stop 

42 
0 

Stop 
None 

36 
0 

Free 
- 

619 
0 

Free 
None 

476 
0 

Free 
- 

13 
0 

Free 
None 

Storage Length 0 75 - 
Veh in Median Storage, # 0 0 0 
Grade, % 1 - 1 -2 
Peak Hour Factor 98 98 98 98 98 98 
Heavy Vehicles, % 0 0 0 1 2 8 
Mvmt Flow 16 43 37 632 486 13 

Major/Minor Minor2 Majorl Major2 

Conflicting Flow All 1197 492 499 0 0 
Stage 1 492 
Stage 2 705 

Critical Hdwy 6.6 6.3 4.3 
Critical Hdwy Stg 1 5.6 
Critical Hdwy Stg 2 5.6 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 211 602 808 

Stage 1 680 
Stage 2 530 - - - 

Platoon blocked, % 
Mov Cap-1 Maneuver 201 602 808 
Mov Cap-2 Maneuver 354 

Stage 1 680 
Stage 2 506 

Approach EB NB SB 

HCM Control Delay, s 13.1 0.5 0 
HCM LOS 

Minor Lane/Major Mvrot NBL NBT EfiLn1 SBT SBR 

Capacity (veh/h) 808 - 505 
HCM Lane V/C Ratio 0.045 - 0.117 
HCM Control Delay (s) 9.7 - 13.1 
HCM Lane LOS A - B 
HCM 95th %tile Q(veh) 0.1 - 0.4 

HCM 2010 TWSC 4: Bethlehem Pike (SR. 2018) & Church St 
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McMahon Associates 2016 Existing Conditions 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

f -0' C 1-  k- 4\ t P \, 1 1  
Lane Group VIA _ WM. WET WEIR _ Nitt NBT Ntift $BT _ ..01‘' 
Lane Configurations 4. 4. vi .14 '1 T. 
Volume (vph) 13 79 12 51 107 236 24 396 34 179 307 27 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 14 14 14 14 14 14 11 13 13 11 14 14 
Grade (°/0) -1% -1% 2% -1% 
Storage Length (ft) 0 0 0 0 125 0 150 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.985 0.919 0.988 0.988 
Flt Protected 0.994 0.994 0.950 0.950 
Satd. Flow (prot) 0 1875 0 0 1747 0 1636 1786 0 1629 1889 0 
Flt Permitted 0.919 0.943 0.556 0.306 
Satd. Flow (perm) 0 1733 0 0 1658 0 958 1786 0 525 1889 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 9 106 7 10 
Link Speed (mph) 35 35 40 40 
Link Distance (ft) 830 753 301 582 
Travel Time (s) 16.2 14.7 5.1 9.9 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 2% 0% 2% 1% 0% 
Adj. Flow (vph) 13 81 12 52 109 241 24 404 35 183 313 28 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 106 0 0 402 0 24 439 0 183 341 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.98 0.98 0.98 0.98 0.98 0.98 1.13 1.04 1.04 1.11 0.98 0.98 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Number of Detectors 1 1 1 1 1 1 1 1 
Detector Template Left Left 
Leading Detector (ft) 20 35 20 35 6 6 35 6 
Trailing Detector (ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Position(ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Size(ft) 20 40 20 40 6 6 40 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA pm+pt NA 
Protected Phases 4 8 2 1 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 1 6 
Switch Phase 
Minimum Initial (s) 3.0 3.0 3.0 3.0 27.0 27.0 3.0 27.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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McMahon Associates 
5: Highland Ave & Bethlehem Pike (SR. 2018) 

2016 Existing Conditions 
Weekday Afternoon 

../4  -I. -%* C 
F 

4L  4  \ t P 1  

Lane Group gBi. ET EBR Mi. WOT WBR NIL NOT NBR SOL OBI _ SP 
Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 27.0 27.0 27.0 27.0 33.0 33.0 13.0 46.0 
Total Split (%) 37.0% 37.0% 37.0% 37.0% 45.2% 45.2% 17.8% 63.0% 
Maximum Green (s) 21.0 21.0 21.0 21.0 27.0 27.0 7.0 40.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

Intersection Summary 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 68.9 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (S.R. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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McMahon Associates 
5: Highland Ave & Bethlehem Pike (S.R. 2018) 

2016 Existing Conditions 
Weekday Afternoon 

EBL 

c 4- 
 

vigt 

4,. 

WV _ W 
4\ 

Nal 
t 

NBT 
/* 

18_ft t 
\*  

SR _VII er LEB 
Lane Configurations 4* 4,  '1 1+ 'I T. 
Volume (veh/h) 13 79 12 51 107 236 24 396 34 179 307 27 
Number 7 4 14 3 8 18 5 2 12 1 6 16 
Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1867 1881 1881 1865 1881 1782 1820 1853 1774 1864 1881 
Adj Flow Rate, veh/h 13 81 12 52 109 241 24 404 35 183 313 28 
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
Percent Heavy Veh, % 1 1 1 1 1 1 0 2 2 2 1 1 
Cap, veh/h 85 422 57 99 147 281 518 656 57 477 965 86 
Arrive On Green 0.27 0.29 0.27 0.27 0.29 0.27 0.40 0.40 0.38 0.10 0.57 0.56 
Sat Flow, veh/h 98 1476 201 143 513 983 1045 1651 143 1689 1687 151 

Grp Volume(v), veh/h 106 0 0 402 0 0 24 0 439 183 0 341 
Grp Sat Flow(s),veh/h/In 1775 0 0 1640 0 0 1045 0 1795 1689 0 1838 
Q Serve(g_s), s 0.0 0.0 0.0 10.6 0.0 0.0 1.0 0.0 13.8 4.0 0.0 6.9 
Cycle Q Clear(g_c), s 3.1 0.0 0.0 16.6 0.0 0.0 1.0 0.0 13.8 4.0 0.0 6.9 
Prop In Lane 0.12 0.11 0.13 0.60 1.00 0.08 1.00 0.08 
Lane Grp Cap(c), veh/h 539 0 0 503 0 0 518 0 713 477 0 1052 
V/C Ratio(X) 0.20 0.00 0.00 0.80 0.00 0.00 0.05 0.00 0.62 0.38 0.00 0.32 
Avail Cap(c_a), veh/h 584 0 0 546 0 0 518 0 713 493 0 1069 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 19.2 0.0 0.0 24.2 0.0 0.0 13.2 0.0 17.0 10.8 0.0 7.9 
Incr Delay (d2), s/veh 0.2 0.0 0.0 7.7 0.0 0.0 0.0 0.0 1.6 0.5 0.0 0.2 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
%ile Back0f0(95%),veh/In 2.9 0.0 0.0 13.6 0.0 0.0 0.7 0.0 11.4 3.5 0.0 6.2 
LnGrp Delay(d),s/veh 19.3 0.0 0.0 31.9 0.0 0.0 13.2 0.0 18.6 11.3 0.0 8.1 
LnGrp LOS B C B B B A 

Approach Vol, veh/h 106 402 463 524 
Approach Delay, s/veh 19.3 31.9 18.3 9.2 
Approach LOS B C B A 

Timer 1 2 3 4 5 6 78 

Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 12.3 33.0 25.1 45.3 25.1 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 7.0 27.0 21.0 40.0 21.0 
Max 0 Clear Time (g_c+I1), s 6.5 15.8 5.1 8.9 18.6 
Green Ext Time (p_c), s 0.0 1.8 1.8 2.1 0.5 

Intersection Summary 
HCM 2010 Ctrl Delay 18.8 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1EX20161PMPeak.syn Synchro 8 Build 806 Revision 77 



APPENDIX G 

2018 Future without Development 
Capacity/Level-of-Service 

Analysis and Intersection Volume Worksheets 



INTERSECTION VOLUME SUMMARY 
Enter Only Access/Lindenwold Ave 

St. Mary's Villa Residential Redevelopment 
A:\813468  - St. Mary's Villa\ Traffic \Analysis \May 2016 SDS [SDS 2018 Opening )Weekday 7-9 AM 

2018 Opening Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave 

L SR 

NORTHBOUND 
Enter Only Access 

L SRL 

WESTBOUND 
Lindenwold Ave 

SRL 

SOUTHBOUND 
Enter Only Access 

SR 

EXISTING TRAFFIC 0 29 0 0 0 0 0 39 0 0 0 0 

2014 to 2016 Growth Factor 1.022 0 30 0 0 0 0 0 40 0 0 0 0 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 0 30 0 0 0 0 0 40 0 0 0 0 

Background Growth 1.28 % 0 0 0 0 0 0 0 1 0 0 0 0 

EXISTING W/ BACKGROUND 0 30 0 0 0 0 0 41 0 0 0 0 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 0 30 0 0 0 0 0 41 0 0 0 0 

TOTAL "NEW' SITE TRAFFIC 
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Single Family Attached Twins 0 0 0 0 0 0 

Single Family Attached Townhomes 0 0 0 0 0 0 
0 0 0 0 0 0 

Senior Living Apartments 0 0 0 1 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 
0 0 0 0 0 0 

0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 0 0 0 1 41 0 

"New" Site Traffic % of Total #### 0.0 0.0 0.0 100.0 0.0 0.0 

Int0 1 



INTERSECTION VOLUME SUMMARY 
Enter Only Access/Lindenwold Ave 

St Mary's Villa Residential Redevelopment 
A:\813468  - St. Mary's Villa \ Traffic)Analysis \May 2016 \ SDS \ [SDS 2018 Opening )(Weekday 4-6 PM 

2018 Opening Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave 

L SRL 

NORTHBOUND 
Enter Only Access 

SRL 

WESTBOUND 
Lindenwold Ave 

SRL 

SOUTHBOUND 
Enter Only Access 

SR 

EXISTING TRAFFIC 0 62 0 0 0 0 0 59 0 0 0 0 

2014 to 2016 Growth Factor 1.022 0 63 0 0 0 0 0 60 0 0 0 0 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 0 63 0 0 0 0 0 60 0 0 0 0 

Background Growth 1.28 % 0 1 0 0 0 0 0 1 0 0 0 0 

EXISTING W/ BACKGROUND 0 64 0 0 0 0 0 61 0 0 0 0 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 0 64 0 0 0 0 0 61 0 0 0 0 

TOTAL "NEW" SITE TRAFFIC 0 1 3 0 0 0 2 0 0 0 0 0 

Single Family Attached Twins 0 0 1 0 0 0 0 0 0 0 0 0 

Single Family Attached Townhomes 0 0 1 0 0 0 1 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

Senior Living Apartments 0 1 1 0 0 0 1 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 0 65 3 0 0 0 2 61 0 0 0 0 

"New" Site Traffic % of Total (to% 0.0 1.5 100.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0 0.0 

Int01 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Lindenwold Ave 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \ Traffic \Analysis \May 2016 \ SDS \ [SDS 2018 Opening Weekday 7-9 AM 

2018 Opening Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave Bethlehem 

L S R 

NORTHBOUND 
Pike (SR. 2018) 

L S R 

WESTBOUND 
Lindenwold Ave Bethlehem 

L S R 

SOUTHBOUND 
Pike (S.R. 2018 

L S R 

EXISTING TRAFFIC 1 16 42 35 399 15 14 23 4 2 494 21 

Seasonal Adjustment Factor 1.000 1 16 42 35 399 15 14 23 4 2 494 21 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 1 16 42 35 399 15 14 23 4 2 494 21 

Background Growth 1.28 % 0 0 1 0 5 0 0 0 0 0 6 0 

EXISTING W/ BACKGROUND 1 16 43 35 404 15 14 23 4 2 500 21 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 1 16 43 35 404 15 14 23 4 2 500 21 

TOTAL "NEW" SITE TRAFFIC 0 0 1 5 27 3 0 0 0 
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Single Family Attached Twins 0 0 0 1 5 1 0 0 0 

Single Family Attached Townhomes 0 0 0 2 11 1 0 0 0 
0 0 0 0 0 0 0 0 0 

Senior Living Apartments 0 0 1 2 11 1 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 1 16 44 40 431 18 14 23 4 

"New" Site Traffic % of Total 0.0% 0.0 0.0 2.3 12.5 6.3 16.7 0.0 0.0 0.0 

Int02 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Lindenwold Ave 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \ Traffic \Analysis \May 2016 \ SDS \ [SDS 2018 Opening Weekday 4-6 PM 
2018 Opening Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave Bethlehem 

L SRL 

NORTHBOUND 
Pike (SR. 2018) 

SR 

WESTBOUND 
Lindenwold Ave Bethlehem 
L SRL 

SOUTHBOUND 
Pike (SR. 2018 

S R 

EXISTING TRAFFIC 23 46 58 62 548 8 7 26 6 9 469 49 

Seasonal Adjustment Factor 1.000 23 46 58 62 548 8 7 26 6 9 469 49 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 23 46 58 62 548 8 7 26 6 9 469 49 

Background Growth 128% 0 1 1 1 7 0 0 0 0 0 6 1 

EXISTING W/ BACKGROUND 23 47 59 63 555 8 7 26 6 9 475 50 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 23 47 59 63 555 8 7 26 6 9 475 50 

TOTAL "NEW" SITE TRAFFIC 
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3 17 1 0 0 0 2 24 0 

Single Family Attached Twins 1 3 0 0 0 0 0 5 0 

Single Family Attached Townhomes 1 5 0 0 0 0 1 9 0 
0 0 0 0 0 0 0 0 0 

Senior Living Apartments 2 9 1 0 0 0 1 10 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 o 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 66 572 9 7 26 6 11 499 50 

"New" Site Traffic % of Total 0.0% 4.5 3.0 11.1 0.0 0.0 0.0 18.2 4.8 0.0 

5002 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Mattison Ave/Access 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa\ Traffic \ Analysis May 2016 SDS [SDS 2018 Opening Weekday 7-9 AM 
2018 Opening Year 

Traffic Component 

EASTBOUND 
Mattison Ave/Access Bethlehem 

L S R 

NORTHBOUND 
Pike (SR. 2018) 

L S R 

WESTBOUND 
Mattison Ave/Access Bethlehem 

L S R 

SOUTHBOUND 
Pike (SR. 2018 

L S R 

EXISTING TRAFFIC 9 0 24 10 464 0 0 0 0 0 666 17 

2014 to 2016 Growth Factor 1.022 9 0 25 10 474 0 0 0 0 0 681 17 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 9 0 25 10 474 0 0 0 0 0 681 17 

Background Growth 1.28% 0 0 0 0 6 0 0 0 0 0 9 0 

EXISTING W/ BACKGROUND 9 0 25 10 480 0 0 0 0 0 690 17 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 9 0 25 10 480 0 0 0 0 0 690 17 

TOTAL "NEW" SITE TRAFFIC 0 0 0 0 0 10 48 0 35 10 0 0 

Single Family Attached Twins 0 0 0 0 0 2 10 0 7 1 0 0 

Single Family Attached Townhomes 0 0 0 0 0 3 19 0 14 2 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

Senior Living Apartments 0 0 0 0 0 6 19 0 14 6 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 9 0 25 10 480 10 48 0 35 10 690 17 

"New" Site Traffic % of Total 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 0.0 

Int03 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Mattison Ave/Access 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \ Traffic \Analysis \May 2016 \ SDNSDS 2018 Opening Weekday 4-6 PM 
2018 Opening Year 

Traffic Component 

EASTBOUND 
Mattison Ave/AccessBethiehem 

L SRL 

NORTHBOUND 
Pike (SR. 2018)Mattison 
SRL 

WESTBOUND 
Ave/AccessBethlehem 

SRL 

SOUTHBOUND 
Pike (SR. 2018 

S R 

EXISTING TRAFFIC 12 0 18 16 620 0 0 0 0 0 492 27 

2014 to 2016 Growth Factor 1.022 12 0 18 16 634 0 0 0 0 0 503 28 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 12 0 18 16 634 0 0 0 0 0 503 28 

Background Growth 1.28% 0 0 0 0 8 0 0 0 0 0 6 0 

EXISTING W/ BACKGROUND 12 0 18 16 642 0 0 0 0 0 509 28 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 12 0 18 16 642 0 0 0 0 0 509 28 

TOTAL "NEW" SITE TRAFFIC 0 0 0 0 0 31 31 0 21 29 0 0 

Single Family Attached Twins 0 0 0 0 0 6 5 0 3 6 0 0 

Single Family Attached Townhomes 0 0 0 0 0 12 9 0 6 11 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

Senior Living Apartments 0 0 0 0 0 13 17 0 12 12 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 12 0 18 16 642 31 31 0 21 29 509 28 

"New" Site Traffic % of Total ##### 0.0 0.0 0.0 0.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0 0.0 

Int03 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Church St/Enter Only Access 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \ Traffic \Analysis \May 2016 SDS [SDS 2018 Opening Weekday 7-9 AM 

2018 Opening Year 

Traffic Component 

Church 
EASTBOUND 
St/Enter Only Aceihmthlehem 

L S R 

NORTHBOUND 
Pike (SR. 20C8hrch 

L S R 

WESTBOUND 
St/Enter Only Aedlleathlehem 

L S R 

SOUTHBOUND 
Pike (SR. 201 

L S R 

EXISTING TRAFFIC 5 0 30 14 450 0 0 0 0 0 659 5 

2014 to 2016 Growth Factor 1.022 5 0 31 14 460 0 0 0 0 0 673 5 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 5 0 31 14 460 0 0 0 0 0 673 5 

Background Growth 128% 0 0 0 0 6 0 0 0 0 0 9 0 

EXISTING W/ BACKGROUND 5 0 31 14 466 0 0 0 0 0 682 5 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 5 0 31 14 466 0 0 0 0 0 682 5 

TOTAL "NEW" SITE TRAFFIC 0 0 0 

o 

o
  
o

  o
  o

  o
  o

  o
  o

  o
  
o

  
O

 
4:.

  

r "
 

Vo
 

o
 

o
 

o
  o

  o
  o

  0
  o

  6
>  

n,
 

_.
  

_.
  

o
  

O
 

0 0 0 0 48 0 

Single Family Attached Twins 0 0 0 0 0 0 0 10 0 

Single Family Attached Townhomes 0 0 0 0 0 0 0 19 0 

0 0 0 0 0 0 0 0 0 

Senior Living Apartments 0 0 0 0 0 0 0 19 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 a 

FUTURE TRAFFIC W/ PROJECT 5 0 31 0 0 0 0 730 5 

"New" Site Traffic % of Total 114149 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 0.0 

Int04 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Church St/Enter Only Access 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \ Traffic \Analysis \May 2016 \ SDS \ [SDS 2018 Opening Weekday 4-6 PM 

2018 Opening Year 

Traffic Component 

Church 
EASTBOUND 
St/Enter Only Acaathlehem 

L SRL 

NORTHBOUND 
Pike (SR. 20/1184rch 
SRL 

WESTBOUND 
St/Enter Only AcEizthlehem 

SRL 

SOUTHBOUND 
Pike (S.R. 2018 

S R 

EXISTING TRAFFIC 16 0 41 35 606 0 0 0 0 0 466 13 

2014 to 2016 Growth Factor 1.022 16 0 42 36 619 0 0 0 0 0 476 13 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 16 0 42 36 619 0 0 0 0 0 476 13 

Background Growth 1.28 °A 0 0 1 0 8 0 0 0 0 0 6 0 

EXISTING W/ BACKGROUND 16 0 43 36 627 0 0 0 0 0 482 13 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 16 0 43 36 627 0 0 0 0 0 482 13 

TOTAL "NEW" SITE TRAFFIC 0 0 0 0 31 16 0 0 0 0 31 0 

Single Family Attached Twins 0 0 0 0 6 3 0 0 0 0 5 0 

Single Family Attached Townhomes 0 0 0 0 12 6 0 0 0 0 9 0 

0 0 0 0 0 0 0 0 0 0 0 0 

Senior Living Apartments 0 0 0 0 13 7 0 0 0 0 17 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 16 0 43 36 658 16 0 0 0 0 513 13 

"New" Site Traffic % of Total ##### 0.0 0.0 0.0 0.0 4.7 100.0 0.0 0.0 0.0 0.0 6.0 0.0 

lntO4 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Highland Ave 

St Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \Traffic \Analysis \May 2016 \ SDSODS 2018 Opening Weekday 7-9 AM 
2018 Opening Year 

Traffic Component 

EASTBOUND 
Highland Ave Bethlehem 

L S R 

NORTHBOUND 
Pike (SR. 2018) 

L S R 

WESTBOUND 
Highland Ave Bethlehem 

L S R 

SOUTHBOUND 
Pike (SR. 2018 

L S R 

EXISTING TRAFFIC 25 80 20 13 289 48 32 68 171 239 460 10 

2014 to 2016 Growth Factor 1.022 26 82 20 13 295 49 33 69 175 244 470 10 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 26 82 20 13 295 49 33 69 175 244 470 10 

Background Growth 1.28% 0 1 0 0 4 1 0 1 2 3 6 0 

EXISTING W/ BACKGROUND 26 83 20 13 299 50 33 70 177 247 476 10 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 o 0 0 G 

FUTURE TRAFFIC W/O PROJECT 26 83 20 13 299 50 33 70 177 247 476 10 

TOTAL "NEW" SITE TRAFFIC 1 0 0 0 8 o N
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Single Family Attached Twins 0 0 0 0 1 0 4 5 1 

Single Family Attached Townhomes 1 0 0 0 2 0 7 9 3 

0 0 0 0 0 0 0 0 0 

Senior Living Apartments 1 0 0 0 5 0 7 9 3 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 27 83 20 13 307 50 265 499 17 

"New" Site Traffic % of Total 0.0% 3.7 0.0 0.0 0.0 2.6 0.0 6.8 4.6 41.2 

11-05 



INTERSECTION VOLUME SUMMARY 
Bethlehem Pike (S.R. 2018)/Highland Ave 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \ Traffic \Analysis \May 2016 SDS [SDS 2018 Opening Weekday 4-6 PM 
2018 Opening Year 

Traffic Component 

EASTBOUND 
Highland Ave Bethlehem 

L SRL 

NORTHBOUND 
Pike (S.R. 2018) 

SR 

WESTBOUND 
Highland Ave Bethlehem 

L SRL 

SOUTHBOUND 
Pike (S.R. 2018 

SR 

EXISTING TRAFFIC 13 77 12 23 388 33 50 105 231 175 300 26 

2014 to 2016 Growth Factor 1.022 13 79 12 24 396 34 51 107 236 179 307 27 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 13 79 12 24 396 34 51 107 236 179 307 27 

Background Growth 1.28 % 0 1 0 0 5 0 1 1 3 2 4 0 

EXISTING W/ BACKGROUND 13 80 12 24 401 34 52 108 239 181 311 27 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 13 80 12 24 401 34 52 108 239 181 311 27 

TOTAL "NEW" SITE TRAFFIC 7 o o o 22 0 0 0 18 11 15 5 

Single Family Attached Twins 1 0 0 0 4 0 0 0 4 2 2 1 

Single Family Attached Townhomes 2 0 0 0 9 0 0 0 7 3 4 1 
0 0 0 0 0 0 0 0 0 0 0 0 

Senior Living Apartments 3 0 0 0 10 0 0 0 7 6 8 2 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 20 80 12 24 423 34 52 108 257 192 326 32 

"New" Site Traffic % of Total 101444 35.0 0.0 0.0 0.0 5.2 0.0 0.0 0.0 7.0 5.7 4.6 15.6 

Int05 



McMahon Associates 2018 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

Niy 4\ tt \* 41  

Lane Group ESL ElIT ER ANL WU WSR Nit MT _ NM MIL SOT SBR 

Lane Configurations 4+ 4+ ) 1+ 11 1+ 
Volume (vph) 1 16 43 14 23 4 35 404 15 2 500 21 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 
Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.902 0.988 0.995 0.994 
Flt Protected 0.999 0.983 0.950 0.950 
Satd. Flow (prot) 0 1776 0 0 1718 0 1423 1635 0 1670 1660 0 
Flt Permitted 0.999 0.983 0.950 0.950 
Satd. Flow (perm) 0 1776 0 0 1718 0 1423 1635 0 1670 1660 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 913 734 414 
Travel Time (s) 28.4 24.9 12.5 7.1 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Heavy Vehicles (%) 0% 6% 2% 0% 4% 0% 11% 5% 0% 0% 5% 10% 
Adj. Flow (vph) 1 17 47 15 25 4 38 439 16 2 543 23 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 65 0 0 44 0 38 455 0 2 566 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.19 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

Intersection 
Int Delay, s/veh 2.3 

Movement ____ Oi-,_ T OR WU T vylik$BB1Na. JL.JtI$  
Vol, veh/h 1 16 43 14 23 4 35 404 15 2 500 21 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RI Channelized - None - None - None None 
Storage Length - - - 75 75 
Veh in Median Storage, # 0 - 0 0 0 
Grade, % - 1 - - -1 - - 2 - - -2 - 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 0 6 2 0 4 0 11 5 0 0 5 10 
Mvmt Flow 1 17 47 15 25 4 38 439 16 2 543 23 

Major/Minor Minor2 Mine Majorl Ni1401, 
Conflicting Flow All 1097 1091 555 1114 1094 447 566 0 0 455 

Stage 1 559 559 523 523 
Stage 2 538 532 - 591 571 

Critical Hdwy 7.3 6.76 6.32 6.9 6.34 6.1 4.4 4.3 
Critical Hdwy Stg 1 6.3 5.76 - 5.9 5.34 
Critical Hdwy Stg 2 6.3 5.76 5.9 5.34 
Follow-up Hdwy 3 4.054 3.1 3 4.036 3.1 3.1 3 
Pot Cap-1 Maneuver 198 199 551 218 225 656 735 837 

Stage 1 564 489 628 543 
Stage 2 581 504 577 518 

Platoon blocked, % 
Mov Cap-1 Maneuver 172 188 551 178 213 656 735 837 
Mov Cap-2 Maneuver 172 188 178 213 

Stage 1 535 488 596 515 
Stage 2 521 478 508 517 

Approach ER _ W8 
HCM Control Delay, s 17.4 26.3 0.8 0 
HCM LOS 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1W8Ln1 SI3L SBT SBR 

Capacity (veh/h) 735 - - 355 213 837 
HCM Lane V/C Ratio 0.052 - 0.184 0.209 0.003 
HCM Control Delay (s) 10.2 - 17.4 26.3 9.3 
HCM Lane LOS B -CD A 
HCM 95th %tile Q(veh) 0.2 - 0.7 0.8 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2018 Future without Development 
Weekday Morning 

Lane Group EPL 

N't 

EBR NBL NBT SBT SR 

Lane Configurations Y 11 + 1 
Volume (vph) 9 25 10 480 690 17 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 11 11 11 11 
Grade (%) 2% 2% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.900 0.997 
Flt Protected 0.987 0.950 
Satd. Flow (prot) 1794 0 1636 1625 1664 0 
Flt Permitted 0.987 0.950 
Satd. Flow (perm) 1794 0 1636 1625 1664 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 752 515 734 
Travel Time (s) 20.5 8.8 12.5 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 0% 0% 0% 6% 5% 18% 
Adj. Flow (vph) 9 26 10 500 719 18 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 35 0 10 500 737 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 16 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 1.13 1.13 1.11 1.11 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2018 Future without Development 
Weekday Morning 

intersection 
Int Delay, s/veh 0.5 

EBIL EBR NBi NT SI31 
Vol, veh/h 9 25 10 480 690 17 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RI Channelized None - None - None 
Storage Length 0 75 
Veh in Median Storage, # 0 0 0 
Grade, % 2 - 2 -2 
Peak Hour Factor 96 96 96 96 96 96 
Heavy Vehicles, % 0 0 0 6 5 18 
Mvrint Flow 9 26 10 500 719 18 

Major/Minor Mhor2 lAorl Major2 
Conflicting Flow All 1249 728 736 

Stage 1 728 
Stage 2 521 

Critical Hdwy 6.8 6.4 4.3 
Critical Hdwy Stg 1 5.8 
Critical Hdwy Stg 2 5.8 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 182 428 666 

Stage 1 495 
Stage 2 639 

Platoon blocked, % 
Mov Cap-1 Maneuver 179 428 666 
Mov Cap-2 Maneuver 333 

Stage 1 495 
Stage 2 629 

Approach EB NB SI3 
- 

HCM Control Delay, s 14.9 0.2 0 
HCM LOS 

Minor Lane/Major Mvmt NBL NBT EBLn1 SST SBR 
Capacity (veh/h) 666 - 398 
HCM Lane V/C Ratio 0.016 - 0.089 
HCM Control Delay (s) 10.5 - 14.9 
HCM Lane LOS B - B 
HCM 95th %tile Q(veh) 0 - 0.3 

HCM 2010 TWSC 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
4: Bethlehem Pike (S.R. 2018) & Church St 

2018 Future without Development 
Weekday Morning 

Larie Group EBL ERR 

4\ 

NBI„ 

t 

NBT SBT 

4/  

SBR 

Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 
Storage Length (ft) 
Storage Lanes 

5 
1800 

15 
1% 

0 
1 

31 
1800 

15 

0 
0 

14 
1800 

11 

75 
1 

t 
466 

1800 
10 

1% 

682 
1800 

11 
-2% 

5 
1800 

10 

0 
0 

Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.883 0.999 
Flt Protected 0.993 0.950 
Satd. Flow (prot) 1727 0 1645 1562 1755 0 
Flt Permitted 0.993 0.950 
Satd. Flow (perm) 1727 0 1645 1562 1755 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 323 582 515 
Travel Time (s) 8.8 9.9 8.8 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 0% 0% 0% 7% 0% 6% 
Adj. Flow (vph) 5 32 15 485 710 5 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 37 0 15 485 715 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 15 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.95 0.95 1.13 1.18 1.11 1.16 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (S.R. 2018) & Church St 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 Future without Development 
4: Bethlehem Pike (S.R. 2018) & Church St Weekday Morning 

Intersection 
Int Delay, s/veh 0.5 

Movement EBL EBR NBL NBT SBT SBR 
Vol, veh/h 5 31 14 466 682 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized None - None - None 
Storage Length 0 75 - 
Veh in Median Storage, # 0 - 0 0 
Grade, % 1 - 1 -2 
Peak Hour Factor 96 96 96 96 96 96 
Heavy Vehicles, % 0 0 0 7 0 6 
Mvmt Flow 5 32 , 15 485 710 5 

Major/Minor Minor2 Majorl Major2 
Conflicting Flow All 1228 713 716 

Stage 1 713 
Stage 2 515 

Critical Hdwy 6.6 6.3 4.3 
Critical Hdwy Stg 1 5.6 
Critical Hdwy Stg 2 5.6 - 
Follow-up Hdwy 3.1 3.1 3 
Pot Cap-1 Maneuver 198 446 677 

Stage 1 513 - 
Stage 2 645 - 

Platoon blocked, % 
Mov Cap-1 Maneuver 194 446 677 
Mov Cap-2 Maneuver 345 

Stage 1 513 
Stage 2 631 

Approach EB NB SB 
HCM Control Delay, s 14.2 0.3 0 
HCM LOS 

Minor Lane/Major Molt NB!. N8T Eihnl SBT SBR 
Capacity (veh/h) 677 - 429 
HCM Lane V/C Ratio 0.022 - 0.087 
HCM Control Delay (s) 10.4 - 14.2 
HCM Lane LOS B - B 
HCM 95th %tile Q(veh) 0.1 - 0.3 

HCM 2010 TWSC 4: Bethlehem Pike (SR. 2018) & Church St 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
5: Highland Ave & Bethlehem Pike (S.R. 2018) 

2018 Future without Development 
Weekday Morning 

Lane Group 

..4  

EBL 

-.. Ni,  

EBT EBR 

C 

WBL 

4- 4,.. 

WU VVBR 

4\ 

INK 

t t 

NBT NBR 

\* 

SBL 

tI 

SBT Saft 

Lane Configurations 4+ 4+ 'I 1+ 111 1+ 

Volume (vph) 26 83 20 33 70 177 13 299 50 247 476 10 

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

Lane Width (ft) 14 14 14 14 14 14 11 13 13 11 14 14 

Grade (%) _1% -1% 2% -1% 

Storage Length (ft) 0 0 0 0 125 0 150 0 

Storage Lanes 0 0 0 0 1 0 1 0 

Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Fit 0.979 0.915 0.979 0.997 

Flt Protected 0.990 0.994 0.950 0.950 
Satd. Flow (prot) 0 1829 0 0 1682 0 1636 1678 0 1629 1814 0 

Flt Permitted 0.805 0.953 0.478 0.386 
Satd. Flow (perm) 0 1488 0 0 1612 0 823 1678 0 662 1814 0 

Right Turn on Red Yes Yes Yes Yes 

Satd. Flow (RTOR) 12 113 14 3 

Link Speed (mph) 35 35 40 40 

Link Distance (ft) 830 753 301 582 

Travel Time (s) 16.2 14.7 5.1 9.9 

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

Heavy Vehicles (c/o) 4% 1% 5% 6% 7% 3% 0% 8% 4% 2% 6% 10% 

Adj. Flow (vph) 27 86 21 34 73 184 14 311 52 257 496 10 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 134 0 0 291 0 14 363 0 257 506 0 
Enter Blocked Intersection No No No No No No No No No No No No 

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 

Median Width(ft) 0 0 11 11 

Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 

Two way Left Turn Lane Yes Yes 
Headway Factor 0.98 0.98 0.98 0.98 0.98 0.98 1.13 1.04 1.04 1.11 0.98 0.98 

Turning Speed (mph) 15 9 15 9 15 9 15 9 

Number of Detectors 1 1 1 1 1 1 1 1 

Detector Template Left Left 
Leading Detector (ft) 20 35 20 35 6 6 35 6 

Trailing Detector (ft) 0 -5 0 -5 0 0 -5 0 

Detector 1 Position(ft) 0 -5 0 -5 0 0 -5 0 

Detector 1 Size(ft) 20 40 20 40 6 6 40 6 

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 

Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Turn Type Perm NA Perm NA Perm NA pm+pt NA 

Protected Phases 4 8 2 1 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 1 6 
Switch Phase 
Minimum Initial (s) 3.0 3.0 3.0 3.0 27.0 27.0 3.0 27.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 Future without Development 
5: Highland Ave & Bethlehem Pike (SR. 2018) Weekday Morning 

4_ k4\ t 1 
',711111111111k 

Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 23.0 23.0 23.0 23.0 34.0 34.0 16.0 50.0 
Total Split (%) 31.5% 31.5% 31.5% 31.5% 46.6% 46.6% 21.9% 68.5% 
Maximum Green (s) 17.0 17.0 17.0 17.0 28.0 28.0 10.0 44.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

intersec1:1pp au mmary 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 66.8 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (S.R. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1W020181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

  

Movement 

1' 

EBL 

--B. 

EBT 

.."., 

EBR 

1-.  

1/1/13L 

I- 

WBT 

k. 

VVBR 

4. 1 

NBL 

t 

NT 

t 

NBR 

\I°  

BBL 

4 

SST 

d  

Lane Configurations 4+ 4+ 1 1+ vi Ti. 

Volume (veh/h) 26 83 20 33 70 177 13 299 50 247 476 10 
Number 7 4 14 3 8 18 5 2 12 1 6 16 
Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1840 1881 1881 1803 1881 1782 1725 1853 1774 1774 1881 
Adj Flow Rate, veh/h 27 86 21 34 73 184 14 311 52 257 496 10 
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Percent Heavy Veh, % 1 1 1 7 7 7 0 8 8 2 6 6 
Cap, veh/h 108 287 61 86 108 229 483 603 101 596 1077 22 
Arrive On Green 0.21 0.23 0.21 0.21 0.23 0.21 0.42 0.42 0.40 0.13 0.62 0.61 
Sat Flow, veh/h 189 1255 268 112 470 1001 898 1442 241 1689 1732 35 

Grp Volume(v), veh/h 134 0 0 291 0 0 14 0 363 257 0 506 
Grp Sat Flow(s),veh/h/In 1712 0 0 1584 0 0 898 0 1683 1689 0 1767 
Q Serve(g_s), s 0.0 0.0 0.0 6.3 0.0 0.0 0.6 0.0 10.7 5.0 0.0 10.2 
Cycle Q Clear(g_c), s 4.2 0.0 0.0 11.8 0.0 0.0 0.6 0.0 10.7 5.0 0.0 10.2 
Prop In Lane 0.20 0.16 0.12 0.63 1.00 0.14 1.00 0.02 
Lane Grp Cap(c), veh/h 431 0 0 399 0 0 483 0 703 596 0 1099 
V/C Ratio(X) 0.31 0.00 0.00 0.73 0.00 0.00 0.03 0.00 0.52 0.43 0.00 0.46 
Avail Cap(c_a), veh/h 495 0 0 461 0 0 497 0 729 655 0 1188 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 21.7 0.0 0.0 24.8 0.0 0.0 11.6 0.0 14.5 8.5 0.0 6.7 
Incr Delay (d2), s/veh 0.4 0.0 0.0 4.9 0.0 0.0 0.0 0.0 0.6 0.5 0.0 0.3 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%He Back0fQ(95')/0),veh/In 3.9 0.0 0.0 9.8 0.0 0.0 0.4 0.0 8.8 4.4 0.0 8.7 
LnGrp Delay(d),s/veh 22.1 0.0 0.0 29.7 0.0 0.0 11.7 0.0 15.1 9.1 0.0 7.0 
LnGrp LOS C C B B A A 

Approach Vol, veh/h 134 291 377 763 
Approach Delay, s/veh 22.1 29.7 15.0 7.7 
Approach LOS C C B A 

Timer 1 2 3 4 5 6 7 8 

Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 13.6 33.0 20.3 46.6 20.3 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 10.0 28.0 17.0 44.0 17.0 
Max Q Clear Time (g_c+I1), s 7.5 12.7 6.2 12.2 13.8 
Green Ext Time (pc), s 0.2 2.2 1.2 2.4 0.5 

Intersection Summary 
HCM 2010 Ctrl Delay 14.8 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
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McMahon Associaites 2018 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

Lane Group 

..4  

El3L 
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4-  
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P 

IBR 

\• 

BL 
Lane Configurations 44 4,  11 14 '11 
Volume (vph) 23 47 59 7 26 6 63 555 8 9 475 50 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 
Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.938 0.980 0.998 0.986 
Flt Protected 0.991 0.991 0.950 0.950 
Satd. Flow (prot) 0 1861 0 0 1757 0 1534 1719 0 1670 1733 0 
Flt Permitted 0.991 0.991 0.950 0.950 
Satd. Flow (perm) 0 1861 0 0 1757 0 1534 1719 0 1670 1733 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 913 734 414 
Travel Time (s) 28.4 24.9 12.5 7.1 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 3% 0% 0% 0% 0% 0% 
Adj. Flow (vph) 24 49 62 7 27 6 66 584 8 9 500 53 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 135 0 0 40 0 66 592 0 9 553 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.19 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020181PMPeak.syn Synchro 8 Build 806 Revision 77 
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McMahon Associaites 2018 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

intersection 
Int Delay, s/veh 6.6 

Movement 00 wk. _waT weR NIL I AO -,NBIR 0,1 Sat 
Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RI Channelized 
Storage Length 
Veh in Median Storage, # 
Grade, % 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

23 
0 

Stop 

- 
- 

95 
0 

24 

47 
0 

Stop 
- 

0 
1 

95 
0 

49 

59 
0 

Stop 
None 

- 

95 
3 

62 

7 
0 

Stop 

- 
95 
0 
7 

26 
0 

Stop 
- 

0 
-1 
95 

0 
27 

6 
0 

Stop 
None 

- 
- 

95 
0 
6 

63 
0 

Free 

75 

- 
95 

3 
66 

555 
0 

Free 
- 

0 
2 

95 
0 

584 

8 
0 

Free 
None 

95 
0 
8 

9 
0 

Free 

75 
- 
- 

95 
0 
9 

475 
0 

Free 
- 

0 
-2 
95 
0 

500 

50 
0 

Free 
None 

- 
- 

95 
0 

53 

MOor/Minor Minor2 Minorl Major1 

Conflicting Flow All 1283 1270 526 1322 1293 588 553 0 0 
Stage 1 545 545 721 721 - 
Stage 2 738 725 601 572 

Critical Hdwy 7.3 6.7 6.33 6.9 6.3 6.1 4.3 
Critical Hdwy Stg 1 6.3 5.7 5.9 5.3 
Critical Hdwy Stg 2 6.3 5.7 5.9 5.3 - - 
Follow-up Hdwy 3 4 3.1 3 4 3.1 3 - 
Pot Cap-1 Maneuver 145 158 573 157 177 546 774 - 

Stage 1 575 506 490 453 - 
Stage 2 442 416 570 524 - 

Platoon blocked, % 
Mov Cap-1 Maneuver 116 143 573 95 160 546 774 
Mov Cap-2 Maneuver 116 143 95 160 

Stage 1 526 500 448 414 
Stage 2 373 381 452 518 

Approach ES We NS 

HCM Control Delay, s 51.5 35.6 1 
HCM LOS F E 

Minor Lane/Major Mvmt NBL NBT Ni3R EBLn1WBLn1 SBL SBT SBR 

Capacity (veh/h) 774 - 205 158 749 - 
HCM Lane V/C Ratio 0.086 - 0.662 0.26 0.013 
HCM Control Delay (s) 10.1 - 51.5 35.6 9.9 
HCM Lane LOS B - F E A 
HCM 95th %tile Q(veh) 0.3 4 1 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associaites 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

t 4' 

2018 Future without Development 
Weekday Afternoon 

 

We GM* EBk NBT SBT SBR 

Lane Configurations + 
Volume (vph) 12 18 16 642 509 28 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 11 11 11 11 
Grade (%) 2% 2% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Fit 0.919 0.993 
Flt Protected 0.980 0.950 
Satd. Flow (prot) 1762 0 1636 1706 1707 0 
Flt Permitted 0.980 0.950 
Satd. Flow (perm) 1762 0 1636 1706 1707 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 752 515 734 
Travel Time (s) 20.5 8.8 12.5 
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 
Heavy Vehicles (%) 8% 0% 0% 1% 2% 7% 
Adj. Flow (vph) 12 18 16 648 514 28 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 30 0 16 648 542 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 16 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 1.13 1.13 1.11 1.11 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

intersecon Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
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McMahon Associaites 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2018 Future without Development 
Weekday Afternoon 

Intersection 
Int Delay, s/veh 0.4 

Movement aaLJER NBL NBT  
Vol, veh/h 12 18 16 642 509 28 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 

0 
Stop 

0 
Stop 

None 

0 
Free 

- 

0 
Free 

None 

0 0 
Free Free 

- None 
Storage Length 0 75 - 
Veh in Median Storage, # 0 0 0 
Grade, % 2 - 2 -2 
Peak Hour Factor 99 99 99 99 99 99 
Heavy Vehicles, % 8 0 0 1 2 7 
Mynnt Flow 12 18 16 648 514 28 

Major/Minor Minor2 Majorl Major2 
Conflicting Flow All 1209 528 542 0 0 

Stage 1 528 
Stage 2 681 

Critical Hdwy 6.88 6.4 4.3 
Critical Hdwy Stg 1 5.88 
Critical Hdwy Stg 2 5.88 
Follow-up Hdwy 3.1 3.1 3 
Pot Cap-1 Maneuver 185 565 781 

Stage 1 610 
Stage 2 505 

Platoon blocked, % 
Mov Cap-1 Maneuver 181 565 781 
Mov Cap-2 Maneuver 331 

Stage 1 610 
Stage 2 495 

Approach E8 NB 
HCM Control Delay, s 13.8 0.2 0 
HCM LOS 

Minor Lane/Major Mvrnt NBL NBT EBLn1 SST SBR --romalfizoonsimEmoniTRIEMPFITIMINPR,mmiMIFIRRIERIMII 

Capacity (veh/h) 781 - 440 
HCM Lane V/C Ratio 0.021 - 0.069 
HCM Control Delay (s) 9.7 - 13.8 
HCM Lane LOS A - B 
HCM 95th %tile Q(veh) 0.1 - 0.2 

HCM 2010 TWSC 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
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McMahon Associaites 2018 Future without Development 
4: Bethlehem Pike (S.R. 2018) & Church St Weekday Afternoon 

411 t 
Lune OPetio Nk NIrr SOT StIft 
Lane Configurations V 
Volume (vph) 16 43 36 627 482 13 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 11 10 11 10 
Grade (%) 1% 1% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Fri 0.901 0.997 
Flt Protected 0.987 0.950 
Satd. Flow (prot) 1752 0 1645 1655 1715 0 
Flt Permitted 0.987 0.950 
Satd. Flow (perm) 1752 0 1645 1655 1715 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 323 582 515 
Travel Time (s) 8.8 9.9 8.8 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 
Heavy Vehicles (%) 0% 0% 0% 1% 2% 8% 
Adj. Flow (vph) 16 44 37 640 492 13 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 60 0 37 640 505 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 15 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.95 0.95 1.13 1.18 1.11 1.16 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (S.R. 2018) & Church St 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1W020181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associaites 
4: Bethlehem Pike (S.R. 2018) & Church St 

2018 Future without Development 
Weekday Afternoon 

Intersection 
Int Delay, s/veh 0.9 

Ailovement _ EBt, _ EBFt NBT BTsBR 
Vol, veh/h 16 43 36 627 482 13 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RI Channelized None - None - None 
Storage Length 0 - 75 - 
Veh in Median Storage, # 0 - 0 0 
Grade, % 1 - 1 -2 
Peak Hour Factor 98 98 98 98 98 98 
Heavy Vehicles, % 0 0 0 1 2 8 
Mvmt Flow 16 44 37 640 492 13 

Major/Minor Minor2 Majorl Major2 
Conflicting Flow All 1211 498 505 

Stage 1 498 
Stage 2 713 

Critical Hdwy 6.6 6.3 4.3 
Critical Hdwy Stg 1 5.6 
Critical Hdwy Stg 2 5.6 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 207 597 804 

Stage 1 676 
Stage 2 525 

Platoon blocked, % 
Mov Cap-1 Maneuver 197 597 804 
Mov Cap-2 Maneuver 350 

Stage 1 676 
Stage 2 501 

Approach EB NB $,B 
HCM Control Delay, s 13.2 0.5 0 
HCM LOS 

Minor Lane/Major Walt NE31. NBT EBLI11 SET SBR 
Capacity (veh/h) 804 - 501 
HCM Lane V/C Ratio 0.046 - 0.12 
HCM Control Delay (s) 9.7 - 13.2 
HCM Lane LOS A 
HCM 95th %tile Q(veh) 0.1 0.4 

HCM 2010 TWSC 4: Bethlehem Pike (SR. 2018) & Church St 
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McMahon Associaites 
5: Highland Ave & Bethlehem Pike (S.R. 2018) 

2018 Future without Development 
Weekday Afternoon 

tom Group 

-11.• 

air EAR INK 

4- k 
WV WBft 

4\ 

NB L 

t 
tiffrr 'Wit 01. _  $r 

Lane Configurations 4. 44 vi 1+ ) 't 
Volume (vph) 13 80 12 52 108 239 24 401 34 181 311 27 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 14 14 14 14 14 14 11 13 13 11 14 14 
Grade (%) -1% -1% 2% -1% 
Storage Length (ft) 0 0 0 0 125 0 150 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.985 0.919 0.988 0.988 
Flt Protected 0.994 0.994 0.950 0.950 
Satd. Flow (prot) 0 1875 0 0 1747 0 1636 1786 0 1629 1889 0 
Flt Permitted 0.920 0.942 0.554 0.301 
Satd. Flow (perm) 0 1735 0 0 1656 0 954 1786 0 516 1889 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 9 106 7 10 
Link Speed (mph) 35 35 40 40 
Link Distance (ft) 830 753 301 582 
Travel Time (s) 16.2 14.7 5.1 9.9 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 2% 0% 2% 1% 0% 
Adj. Flow (vph) 13 82 12 53 110 244 24 409 35 185 317 28 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 107 0 0 407 0 24 444 0 185 345 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.98 0.98 0.98 0.98 0.98 0.98 1.13 1.04 1.04 1.11 0.98 0.98 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Number of Detectors 1 1 1 1 1 1 1 1 
Detector Template Left Left 
Leading Detector (ft) 20 35 20 35 6 6 35 6 
Trailing Detector (ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Position(ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Size(ft) 20 40 20 40 6 6 40 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA pm+pt NA 
Protected Phases 4 8 2 1 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 1 6 
Switch Phase 
Minimum Initial (s) 3.0 3.0 3.0 3.0 27.0 27.0 3.0 27.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
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McMahon Associaites 2018 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

 

41- k. 4\ t P 41  

Lane Group _ EL EBT EBR WM. VAT VVBR NBL NBT NBR _ BBL T $BA 
Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 27.0 27.0 27.0 27.0 33.0 33.0 13.0 46.0 
Total Split (%) 37.0% 37.0% 37.0% 37.0% 45.2% 45.2% 17.8% 63.0% 
Maximum Green (s) 21.0 21.0 21.0 21.0 27.0 27.0 7.0 40.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

Interseotion Bonney 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 69.1 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (S.R. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
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McMahon Associaites 2018 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

Movement BL 

"N,  

WU 

4- 

WST 

k- 

lirVAR NAL NBT  1  _ NOIR 

t P  

T EAR i , AV *A 
Lane Configurations 4. 4,  'I 1* 11 1,  
Volume (veh/h) 13 80 12 52 108 239 24 401 34 181 311 27 
Number 7 4 14 3 8 18 5 2 12 1 6 16 
Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 0 0 
Fed-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1867 1881 1881 1865 1881 1782 1820 1853 1774 1864 1881 
Adj Flow Rate, veh/h 13 82 12 53 110 244 24 409 35 185 317 28 
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
Percent Heavy Veh, % 1 1 1 1 1 1 0 2 2 2 1 1 
Cap, veh/h 85 426 57 99 147 283 514 654 56 471 964 85 
Arrive On Green 0.27 0.29 0.27 0.27 0.29 0.27 0.40 0.40 0.38 0.10 0.57 0.56 
Sat Flow, veh/h 97 1477 199 145 511 983 1042 1653 141 1689 1689 149 

Grp Volunne(v), veh/h 107 0 0 407 0 0 24 0 444 185 0 345 
Grp Sat Flow(s),veh/h/In 1773 0 0 1639 0 0 1042 0 1795 1689 0 1838 
Q Serve(g_s), s 0.0 0.0 0.0 10.9 0.0 0.0 1.0 0.0 14.1 4.0 0.0 7.0 
Cycle Q Clear(g_c), s 3.2 0.0 0.0 16.9 0.0 0.0 1.0 0.0 14.1 4.0 0.0 7.0 
Prop In Lane 0.12 0.11 0.13 0.60 1.00 0.08 1.00 0.08 
Lane Grp Cap(c), veh/h 543 0 0 507 0 0 514 0 710 471 0 1049 
V/C Ratio(X) 0.20 0.00 0.00 0.80 0.00 0.00 0.05 0.00 0.63 0.39 0.00 0.33 
Avail Cap(c_a), veh/h 581 0 0 543 0 0 514 0 710 485 0 1064 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 19.2 0.0 0.0 24.2 0.0 0.0 13.3 0.0 17.2 11.0 0.0 8.1 
lncr Delay (d2), s/veh 0.2 0.0 0.0 8.1 0.0 0.0 0.0 0.0 1.7 0.5 0.0 0.2 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
%Ile Back0fQ(95%),veh/In 3.0 0.0 0.0 13.8 0.0 0.0 0.7 0.0 11.7 3.6 0.0 6.5 
LnGrp Delay(d),s/veh 19.3 0.0 0.0 32.3 0.0 0.0 13.4 0.0 19.0 11.6 0.0 8.2 
LnGrp LOS B C B B B A 

Approach Vol, veh/h 107 407 468 530 
Approach Delay, s/veh 19.3 32.3 18.7 9.4 
Approach LOS B C B A 

Timer I23 4 5 6 7 8 

Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 12.4 33.0 25.4 45.4 25.4 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 7.0 27.0 21.0 40.0 21.0 
Max Q Clear Time (g_c+I1), s 6.5 16.1 5.2 9.0 18.9 
Green Ext Time (p_c), s 0.0 1.8 1.8 2.1 0.5 

Intersection Summary 
HCM 2010 Ctrl Delay 19.1 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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APPENDIX H 

2018 Future with Development 
Capacity/Level-of-Service Analysis Worksheets 



McMahon Associates 
1: Access & Lindenwold Terrace 

2018 with Development (base) 
Weekday Morning 

Lane Group 

-OP 

EET 

p 

EER 

f 

WEL 

4- 

WET 

4\ 

NEL NER 

Lane Configurations 14 4 • Y 
Volume (vph) 33 1 1 41 0 0 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Grade (%) 0% -1% 0% 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.996 
Flt Protected 0.999 
Satd. Flow (prot) 1758 0 0 1772 1765 0 
Flt Permitted 0.999 
Satd. Flow (perm) 1758 0 0 1772 1765 0 
Link Speed (mph) 30 25 25 
Link Distance (ft) 956 64 298 
Travel Time (s) 21.7 1.7 8.1 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 37 1 1 46 0 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 38 0 0 47 0 0 
Sign Control Free Free Stop 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 1: Access & Lindenwold Terrace 
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McMahon Associates 2018 with Development (base) 
1: Access & Lindenwold Terrace Weekday Morning 

Intersection 
Int Delay, s/veh 0.1 

Vol, veh/h 33 1 1 41 0 0 
Conflicting Peds, #/hr 0 0 0 0 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, % 0 -1 0 
Peak Hour Factor 90 90 90 90 90 90 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 37 1 1 46 0 0 

Major/ivlinor Majorl Major2 
Conflicting Flow All 0 0 38 0 85 37 

Stage 1 - 37 - 
Stage 2 - 48 

Critical Hdwy - 4.3 6.42 6.22 
Critical Hdwy Stg 1 5.42 - 
Critical HdlAry Stg 2 - - 5.42 
Follow-up Hdwy - - 3 3 3.1 
Pot Cap-1 Maneuver - - 1165 1068 1107 

Stage 1 - - 1153 - 
Stage 2 - - 1139 - 

Platoon blocked, % - 
Mov Cap-1 Maneuver - 1165 - 1067 1107 
Mov Cap-2 Maneuver 1067 

Stage 1 - 1153 - 
Stage 2 - 1138 

Approach WB NS 
HCM Control Delay, s 0 0.2 0 
HCM LOS A 

Minor Lans/Major Mvmt NBLn1 ST MR WEIL WBT 
Capacity (veh/h) - 1165 - 
HCM Lane V/C Ratio - 0.001 
HCM Control Delay (s) 0 - 8.1 0 
HCM Lane LOS A - A A 
HCM 95th %tile Q(veh) 0 

HCM 2010 TWSC 1: Access & Lindenwold Terrace 
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McMahon Associates 2018 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

Lane Group 

.."4  

EU 

-0. 

El3T 

N* 

EBR 

C 

WBL 

4- 

WBT 

k. 

WBR 

4  \ 

NBL 

t 

NBT 

P 

NBR SBL 

\ 

SBT SBI3 

Lane Configurations 4. 4. ) I. ) 1. 
Volume (vph) 1 16 44 14 23 4 40 431 18 3 509 21 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 
Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.902 0.988 0.994 0.994 
Flt Protected 0.999 0.983 0.950 0.950 
Satd. Flow (prot) 0 1776 0 0 1718 0 1423 1634 0 1670 1661 0 
Flt Permitted 0.999 0.983 0.950 0.950 
Satd. Flow (perm) 0 1776 0 0 1718 0 1423 1634 0 1670 1661 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 956 734 414 
Travel Time (s) 28.4 26.1 12.5 7.1 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Heavy Vehicles (%) 0% 6% 2% 0% 4% 0% 11% 5% 0% 0% 5% 10% 
Adj. Flow (vph) 1 17 48 15 25 4 43 468 20 3 553 23 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 66 0 0 44 0 43 488 0 3 576 0 
Sign Control Stop Stop Free Free 

Interseotion Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
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Int Delay, s/veh 2.4 

movsmec ._ rt, 
Vol, veh/h 1 
Conflicting Peds, #/hr 0 
Sign Control Stop 
RT Channelized 
Storage Length 
Veh in Median Storage, # 
Grade, % - 
Peak Hour Factor 92 
Heavy Vehicles, % 0 
Mvmt Flow 1 

IkilajoriMinor 

 

Milor2 

  

Conflicting Flow All 1151 
Stage 1 571 
Stage 2 580 

Critical Hdwy 7.3 
Critical Hdwy Stg 1 6.3 
Critical Hdwy Stg 2 6.3 
Follow-up Hdwy 3 
Pot Cap-1 Maneuver 181 

Stage 1 555 
Stage 2 548 

Platoon blocked, % 
Mov Cap-1 Maneuver 155 
Mov Cap-2 Maneuver 155 

Stage 1 522 
Stage 2 486 

  

ES Approach 

 

  

HCM Control Delay, s 18.2 
HCM LOS 

McMahon Associates 2018 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

intersection 

T EB1R Wet. T WBR NB L- NET NMI SL SBT 
16 
0 

Stop 
- 

0 
1 

92 
6 

17 

44 
0 

Stop 
None 

92 
2 

48 

14 
0 

Stop 

- 
92 
0 

15 

23 
0 

Stop 
- 

0 
-1 
92 
4 

25 

4 
0 

Stop 
None 

- 
92 
0 
4 

40 
0 

Free 

431 
0 

Free 
- 

18 
0 

Free 
None 

3 
0 

Free 
- 

509 
0 

Free 
- 

21 
0 

Free 
None 

75 - - 75 - 

- 
92 
11 
43 

0 
2 

92 
5 

468 

- 

92 
0 

20 

- 
- 

92 
0 
3 

0 
-2 
92 
5 

553 

92 
10 
23 

Minorl MAlorl _ Mligor2 
1146 565 1169 1148 478 576 0 0 488 0 0 

571 565 565 
575 604 583 

6.76 6.32 6.9 6.34 6.1 4.4 4.3 
5.76 5.9 5.34 
5.76 5.9 5.34 

4.054 3.1 3 4.036 3.1 3.1 3 
184 544 200 210 630 729 815 
483 596 521 
481 568 512 

173 544 160 197 630 729 815 
173 160 197 
481 561 490 
453 497 510 

NIS 
28.8 0.8 0.1 

Minor Lane/Major Wit NBL NBT NBR EBLnliNeLnl SBL SBT 8BR 
Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

729 - - 339 195 815 - 
0.06 - 0.196 0.229 0.004 
10.3 - 18.2 28.8 9.4 

B -CD A 
0.2 - 0.7 0.8 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
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McMahon Associates 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

2018 with Development (base) 
Weekday Morning 

Lane Group 

...# 

EBL 

—). 

EBT 

Ns 

EBR 

C 

WBL 

4- 

WBT 

4.. 

WBR 

4\ 

NBL 

t 

NBT 

P 

NBR SBI.. 

\*  

SST _ OR 

Lane Configurations  
Volume (vph) 9 0 25 48 0 35 10 480 10 10 690 17 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 11 11 11 11 11 11 
Grade (%) 2% 0% 2% -2% 
Storage Length (ft) 0 0 50 0 75 0 75 0 
Storage Lanes 0 0 1 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.900 0.850 0.997 0.996 
Flt Protected 0.987 0.950 0.950 0.950 
Satd. Flow (prot) 0 1794 0 1676 1500 0 1636 1622 0 1637 1662 0 
Flt Permitted 0.987 0.950 0.950 0.950 
Satd. Flow (perm) 0 1794 0 1676 1500 0 1636 1622 0 1637 1662 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 752 413 515 734 
Travel Time (s) 20.5 11.3 8.8 12.5 
Peak Hour Factor 0.96 0.90 0.96 0.90 0.90 0.90 0.96 0.96 0.90 0.90 0.96 0.96 
Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 6% 2% 2% 5% 18% 
Adj. Flow (vph) 9 0 26 53 0 39 10 500 11 11 719 18 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 35 0 53 39 0 10 511 0 11 737 0 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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McMahon Associates 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

2018 with Development (base) 
Weekday Morning 

Intersection 
Int Delay, s/veh 2.7 

Moivarwit,. EP _ WBL. WET WI3ft NIL NT. f4 
Vol, veh/h 9 0 25 48 0 35 10 480 10 10 690 17 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - None - - None - Yield - None 
Storage Length 50 75 75 
Veh in Median Storage, # 0 0 0 0 
Grade, % - 2 0 - 2 - - -2 - 
Peak Hour Factor 96 90 96 90 90 90 96 96 90 90 96 96 
Heavy Vehicles, % 0 2 0 2 2 2 0 6 2 2 5 18 
Mvmt Flow 9 0 26 53 0 39 10 500 11 11 719 18 

Minor2 Minorl Major1 Mrsiot2 MajorNlin or 
Conflicting Flow All 1290 1271 728 1284 1280 500 736 0 0 500 

Stage 1 750 750 - 521 521 
Stage 2 540 521 763 759 

Critical Hdwy 7.5 6.92 6.4 7.12 6.52 6.22 4.3 - - 4.3 
Critical Hdwy Stg 1 6.5 5.92 6.12 5.52 
Critical Hdwy Stg 2 6.5 5.92 6.12 5.52 
Follow-up Hdwy 3 4.018 3.1 3 4.018 3.1 3 - 3 
Pot Cap-1 Maneuver 133 146 428 154 166 602 666 - 808 

Stage 1 417 385 610 532 
Stage 2 562 502 443 415 

Platoon blocked, % 
Mov Cap-1 Maneuver 122 142 428 141 161 602 666 808 
Mov Cap-2 Maneuver 122 142 - 141 161 

Stage 1 411 380 - 601 524 
Stage 2 518 494 - 410 409 

Approach EB WB Na SB 
HCM Control Delay, s 21.2 31 0.2 0.1 
HCM LOS 

Minor Lane/Major Want NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR 
Capacity (veh/h) 666 - - 257 141 602 808 
HCM Lane V/C Ratio 0.016 - - 0.138 0.378 0.065 0.014 
HCM Control Delay (s) 10.5 - - 21.2 45.3 11.4 9.5 
HCM Lane LOS B - - C E B A 
HCM 95th %tile Q(veh) 0 - - 0.5 1.6 0.2 0 

HCM 2010 TWSC 3: Mattison Ave/Access & Bethlehem Pike (S. R.2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1WD20181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Morning 

Otp-up _ EBL 

-OP 

EaR INBt. VVF3R Nsi NT NBR BBL ST SBA WT EBT 
Lane Configurations +1.*  t+ 1+ 
Volume (vph) 9 25 48 0 35 10 480 10 10 690 17 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 11 11 11 11 11 11 
Grade (%) 2% 0% 2% -2% 
Storage Length (ft) 0 50 0 75 0 75 0 
Storage Lanes 1 0 1 1 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.900 0.850 0.997 0.996 
Flt Protected 0.987 0.950 0.950 0.950 
Satd. Flow (prot) 0 1794 0 1676 1500 0 1636 1622 0 1637 1662 
Flt Permitted 0.900 0.734 0.342 0.467 
Satd. Flow (perm) 0 1636 0 1295 1500 0 589 1622 0 805 1662 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 45 457 4 5 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 752 413 515 734 
Travel Time (s) 20.5 11.3 8.8 12.5 
Peak Hour Factor 0.96 0.90 0.96 0.90 0.90 0.90 0.96 0.96 0.90 0.90 0.96 0.96 
Heavy Vehicles (c/o) 0% 2% 0% 2% 2% 2% 0% 6% 2% 2% 5% 18% 
Adj. Flow (vph) 9 26 53 0 39 10 500 11 11 719 18 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 35 0 53 39 0 10 511 0 11 737 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 12 12 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.13 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Number of Detectors 1 2 1 2 1 2 1 2 
Detector Template Left Thru Left Thru Left Thru Left Thru 
Leading Detector (ft) 20 100 20 100 20 100 20 100 
Trailing Detector (ft) 0 0 0 0 0 0 
Detector 1 Position(ft) 0 0 0 0 0 0 
Detector 1 Size(ft) 20 6 20 6 20 6 20 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 2 Position(ft) 94 94 94 94 
Detector 2 Size(ft) 6 6 6 6 
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 2 Channel 
Detector 2 Extend (s) 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA Perm NA 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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McMahon Associates 2018 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Morning 

-0. ç +&4\  
ESL -OOT OBR WL WBT _ 

Protected Phases 4 8 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 6 6 
Switch Phase 
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Minimum Split (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
Total Split (s) 13.0 13.0 13.0 13.0 60.0 60.0 60.0 60.0 
Total Split (%) 17.8% 17.8% 17.8% 17.8% 82.2% 82.2% 82.2% 82.2% 
Maximum Green (s) 7.0 7.0 7.0 7.0 54.0 54.0 54.0 54.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Lead/Lag 
Lead-Lag Optimize? 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None C-Max C-Max C-Max C-Max 
Act Effct Green (s) 6.7 6.7 6.7 57.8 57.8 57.8 57.8 
Actuated g/C Ratio 0.09 0.09 0.09 0.79 0.79 0.79 0.79 
v/c Ratio 0.18 0.45 0.07 0.02 0.40 0.02 0.56 
Control Delay 10.8 43.8 0.3 2.7 4.3 2.6 6.0 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 10.8 43.8 0.3 2.7 4.3 2.6 6.0 
LOS B D A A A A A 
Approach Delay 10.8 25.3 4.3 5.9 
Approach LOS B C A A 

Intersection &grimly 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 73 
Offset: 0(0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow 
Natural Cycle: 50 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.56 
Intersection Signal Delay: 6.7 Intersection LOS: A 
Intersection Capacity Utilization 58.2% ICU Level of Service B 
Analysis Period (min) 15 

Splits and Phases: 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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McMahon Associates 2018 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Morning 

f_10. -NIP C 4- A- 4\ t P lr 
Movement EBL EBT EaFt MI. 1N8T WM NBI., NBT KIR _ Sal 
Lane Configurations 
Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Parking Bus, Adj 
Adj Sat Flow, veh/h/In 
Adj Flow Rate, veh/h 
Adj No. of Lanes 
Peak Hour Factor 
Percent Heavy Veh, % 
Cap, veh/h 
Arrive On Green 
Sat Flow, veh/h 
Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/In 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(I) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%lie Back0fQ(95%),veh/In 
LnGrp Delay(d),s/veh 
LnGrp LOS 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+I1), s 
Green Ext Time (p_c), s 

Intersection Summary 
HCM 2010 Ctrl Delay 7.0 
HCM 2010 LOS A 

44 ) 'I+ ) I* 1 
9 0 25 48 0 35 10 480 10 10 690 17 
7 4 14 3 8 18 5 2 12 1 6 16 
0 0 0 0 0 0 0 0 0 0 0 0 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1853 1853 1853 1765 1765 1800 1782 1682 1782 1782 1726 1818 

9 0 26 53 0 39 10 500 0 11 719 18 
0 1 0 1 1 0 1 1 0 1 1 0 

0.96 0.90 0.96 0.90 0.90 0.90 0.96 0.96 0.90 0.90 0.96 0.96 
2 2 2 2 2 2 0 6 6 2 5 5 

74 6 53 186 0 84 544 1311 0 718 1307 33 
0.06 0.00 0.06 0.06 0.00 0.06 0.78 0.78 0.00 0.78 0.78 0.78 
218 109 944 1379 0 1500 725 1682 0 903 1677 42 

35 0 0 53 0 39 10 500 0 11 0 737 
1270 0 0 1379 0 1500 725 1682 0 903 0 1719 

0.5 0.0 0.0 0.0 0.0 1.8 0.4 6.8 0.0 0.3 0.0 12.1 
2.3 0.0 0.0 2.2 0.0 1.8 12.5 6.8 0.0 7.1 0.0 12.1 

0.26 0.74 1.00 1.00 1.00 0.00 1.00 0.02 
133 0 0 186 0 84 544 1311 0 718 0 1340 
0.26 0.00 0.00 0.29 0.00 0.46 0.02 0.38 0.00 0.02 0.00 0.55 
194 0 0 241 0 144 544 1311 0 718 0 1340 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 
33.4 0.0 0.0 33.6 0.0 33.4 5.5 2.5 0.0 3.6 0.0 3.1 
1.0 0.0 0.0 0.8 0.0 3.9 0.1 0.8 0.0 0.0 0.0 1.6 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1.3 0.0 0.0 2.0 0.0 1.5 0.2 6.1 0.0 0.1 0.0 10.2 

34.5 0.0 0.0 34.4 0.0 37.3 5.6 3.4 0.0 3.7 0.0 4.7 
c C D A A A A 

35 92 510 748 
34.5 35.6 3.4 4.7 

C D A A 

1 2 3 4 5 6 7 8 
2 4 6 8 

62.9 10.1 62.9 10.1 
6.0 6.0 6.0 6.0 

54.0 7.0 54.0 7.0 
14.5 4.3 14.1 4.2 
10.4 0.1 10.4 0.1 

HCM 2010 Signalized Intersection Summary 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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McMahon Associates 
4: Bethlehem Pike (S.R. 2018) & Church St/Access 

2018 with Development (base) 
Weekday Morning 

Lana Group 

J 

EBL EBT WI3L 

—11.  

VVBT VVBR INK 
t 

NBT 

P 

NB R 

\* 

SBJ.L 

I 

BM 

41  

Mk EBR 
Lane Configurations 4. '11 T. ) T. 
Volume (vph) 5 0 31 0 0 0 14 476 6 0 730 5 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 15 12 12 12 11 10 10 11 11 10 
Grade (%) 1% 0% 1% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.883 0.998 0.999 
Flt Protected 0.993 0.950 
Satd. Flow (prot) 0 1727 0 0 0 0 1645 1560 0 1723 1755 0 
Flt Permitted 0.993 0.950 
Satd. Flow (perm) 0 1727 0 0 0 0 1645 1560 0 1723 1755 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 323 435 582 515 
Travel Time (s) 8.8 11.9 9.9 8.8 
Peak Hour Factor 0.96 0.90 0.96 0.90 0.90 0.90 0.96 0.96 0.90 0.90 0.96 0.96 
Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 7% 2% 2% 0% 6% 
Adj. Flow (vph) 5 0 32 0 0 0 15 496 7 0 760 5 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 37 0 0 0 0 15 503 0 0 765 0 
Sign Control Stop Stop Free Free 

lnterection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (S.R. 2018) & Church St/Access 
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McMahon Associates 
4: Bethlehem Pike (SR. 2018) & Church St/Access 

2018 with Development (base) 
Weekday Morning 

Intersection 
Int Delay, s/veh 0.6 

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

Vol, veh/h 5 0 31 0 0 0 14 476 6 0 730 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RI Channelized - None - None - None - None 
Storage Length - - 75 75 
Veh in Median Storage, # 0 - 0 - 0 - 0 - 
Grade, % 1 0 - 1 - - -2 - 
Peak Hour Factor 96 90 96 90 90 90 96 96 90 90 96 96 
Heavy Vehicles, % 0 2 0 2 2 2 0 7 2 2 0 6 
Mvmt Flow 5 0 32 0 0 0 15 496 7 0 760 5 

MajorlIVlinor Minor2 Majorl Mzior2_ 

Conflicting Flow All 1291 1295 763 766 0 0 503 
Stage 1 763 763 
Stage 2 528 532 - 

Critical Hdwy 6.6 6.72 6.3 4.3 4.3 
Critical Hdwy Stg 1 5.6 5.72 - 
Critical Hdwy Stg 2 5.6 5.72 - - - - 
Follow-up Hdwy 3 4.018 3.1 3 3 
Pot Cap-1 Maneuver 184 151 417 650 - 806 

Stage 1 495 396 - - 
Stage 2 652 510 - 

Platoon blocked, % 
Mov Cap-1 Maneuver 180 0 417 650 806 
Mov Cap-2 Maneuver 180 0 

Stage 1 495 0 - 
Stage 2 637 0 

Approach EB NB $B _ 
HCM Control Delay, s 16.4 0.3 0 
HCM LOS 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR 

Capacity (veh/h) 650 - 353 806 
HCM Lane V/C Ratio 0.022 - 0.106 
HCM Control Delay (s) 10.7 - 16.4 0 
HCM Lane LOS B - C A 
HCM 95th %tile Q(veh) 0.1 - 0.4 0 

HCM 2010 TWSC 4: Bethlehem Pike (S.R. 2018) & Church St/Access 
A:1813468 - St. Mary's Villa1TrafficlAnalysislMay 20161Synchro1WD20181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
5: Highland Ave & Bethlehem Pike (S.R. 2018) 

2018 with Development (base) 
Weekday Morning 

ILane.Group, 

Nt 

--.4 

c 

WIIt._ 

4\ t p 

NM 

\* 4/ 

 Saft AV WOR 
Lane Configurations 4+ 4+ 'I 14 ) 

Volume (vph) 27 83 20 33 70 184 13 307 50 265 499 17 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 14 14 14 14 14 14 11 13 13 11 14 14 
Grade (%) -1% -1% 2% -1% 
Storage Length (ft) 0 0 0 0 125 0 150 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.979 0.913 0.979 0.995 
Flt Protected 0.990 0.994 0.950 0.950 
Satd. Flow (prot) 0 1829 0 0 1679 0 1636 1678 0 1629 1809 0 
Flt Permitted 0.791 0.954 0.464 0.377 
Satd. Flow (perm) 0 1461 0 0 1611 0 799 1678 0 646 1809 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 12 117 13 4 
Link Speed (mph) 35 35 40 40 
Link Distance (ft) 830 753 301 582 
Travel Time (s) 16.2 14.7 5.1 9.9 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 4% 1% 5% 6% 7% 3% 0% 8% 4% 2% 6% 10% 
Adj. Flow (vph) 28 86 21 34 73 192 14 320 52 276 520 18 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 135 0 0 299 0 14 372 0 276 538 0 
Number of Detectors 1 1 1 1 1 1 1 1 
Detector Template Left Left 
Leading Detector (ft) 20 35 20 35 6 6 35 6 
Trailing Detector (ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Position(ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Size(ft) 20 40 20 40 6 6 40 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA pm+pt NA 
Protected Phases 4 8 2 1 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 1 6 
Switch Phase 
Minimum Initial (s) 3.0 3.0 3.0 3.0 27.0 27.0 3.0 27.0 
Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 23.0 23.0 23.0 23.0 34.0 34.0 16.0 50.0 
Total Split (%) 31.5% 31.5% 31.5% 31.5% 46.6% 46.6% 21.9% 68.5% 
Maximum Green (s) 17.0 17.0 17.0 17.0 28.0 28.0 10.0 44.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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McMahon Associates 2018 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

J -II. NV' l'. 4- 4,.. 4  \ t P \* 1 1 

1_,Ane Oroup Ffm, EST Ell'f‘ Wet. VOT '1/VINI NM._  

Lead/Lag Lag Lag Lead 

Lead-Lag Optimize? Yes Yes Yes 

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

Recall Mode None None None None Min Min None Min 

hiter$0600 &MAN  
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 67.2 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (SR. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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Movement 

J 
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-. 
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.r 
EliP 
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4\ 
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t 

Lane Configurations 
Volume (veh/h) 
Number 

27 
7 

4+ 
83 

4 
20 
14 

33 
3 

4+ 
70 

8 
184 
18 

1 
13 

5 

1+ 
307 

2 
Initial Q (Qb), veh 0 0 0 0 0 0 1 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1840 1881 1881 1803 1881 1782 1725 
Adj Flow Rate, veh/h 28 86 21 34 73 192 14 320 
Adj No. of Lanes 0 1 0 0 1 0 1 1 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Percent Heavy Veh, % 1 1 1 7 7 7 0 8 
Cap, veh/h 109 287 61 84 106 236 465 596 
Arrive On Green 0.22 0.23 0.22 0.22 0.23 0.22 0.41 0.41 
Sat Flow, veh/h 194 1237 264 109 458 1017 872 1448 
Grp Volume(v), veh/h 135 0 0 299 0 0 14 0 
Grp Sat Flow(s),veh/h/In 1694 0 0 1583 0 0 872 0 
Q Serve(g_s), s 0.0 0.0 0.0 6.6 0.0 0.0 0.7 0.0 
Cycle Q Clear(g_c), s 4.3 0.0 0.0 12.3 0.0 0.0 0.7 0.0 
Prop In Lane 0.21 0.16 0.11 0.64 1.00 
Lane Grp Cap(c), veh/h 433 0 0 404 0 0 465 0 
V/C Ratio(X) 0.31 0.00 0.00 0.74 0.00 0.00 0.03 0.00 
Avail Cap(c_a), veh/h 485 0 0 454 0 0 478 0 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 
Uniform Delay (d), s/veh 21.8 0.0 0.0 25.1 0.0 0.0 12.1 0.0 
Incr Delay (d2), s/veh 0.4 0.0 0.0 5.6 0.0 0.0 0.0 0.0 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%He Back0fQ(95%),veh/In 4.0 0.0 0.0 10.2 0.0 0.0 0.4 0.0 
LnGrp Delay(d),s/veh 22.2 0.0 0.0 30.7 0.0 0.0 12.1 0.0 
LnGrp LOS C C B 

Approach Vol, veh/h 135 299 386 
Approach Delay, s/veh 22.2 30.7 15.8 
Approach LOS C C B 

Timer 1 2 3 4 5 6 7 8 
Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 14.2 33.0 20.8 47.2 20.8 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 10.0 28.0 17.0 44.0 17.0 
Max Q Clear Time (g_c+I1), s 8.0 13.4 6.3 13.3 14.3 
Green Ext Time (p_c), s 0.2 2.3 1.2 2.5 0.5 

Intersection Summary 
HCM 2010 Ctrl Delay 15.2 
HCM 2010 LOS 

t \*. 1 4/  

la I Wt *R 
) 1+ 

50 
12 

265 
1 

499 
6 

17 
16 

0 1 0 0 
1.00 1.00 1.00 
1.00 1.00 1.00 1.00 
1853 1774 1773 1881 

52 276 520 18 
0 1 1 0 

0.96 0.96 0.96 0.96 
8 2 6 6 

97 589 1057 37 
0.40 0.13 0.62 0.61 
235 1689 1703 59 
372 276 0 538 

1683 1689 0 1762 
11.4 5.5 0.0 11.3 
11.4 5.5 0.0 11.3 
0.14 1.00 0.03 
693 589 0 1094 
0.54 0.47 0.00 0.49 
718 634 0 1167 

1.00 1.00 1.00 1.00 
1.00 1.00 0.00 1.00 
15.2 8.9 0.0 7.1 

0.7 0.6 0.0 0.3 
0.0 0.0 0.0 0.0 
9.2 4.8 0.0 9.3 

15.9 9.6 0.0 7.4 
B A A 

814 
8.1 

A 

McMahon Associates 2018 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (SR. 2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1WD20181AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
1: Access & Lindenwold Terrace 

2018 with Development (base) 
Weekday Afternoon 

-11.• 4- 
41\ 

Lane Group EBT EBR WBL WBT NBL NBR 

Lane Configurations 4 V 
Volume (vph) 65 3 2 61 0 0 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Grade (%) 0% -1% 0% 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.995 
Flt Protected 0.999 
Satd. Flow (prot) 1756 0 0 1772 1765 0 
Flt Permitted 0.999 
Satd. Flow (perm) 1756 0 0 1772 1765 0 
Link Speed (mph) 30 25 25 
Link Distance (ft) 951 112 450 
Travel Time (s) 21.6 3.1 12.3 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 72 3 2 68 0 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 75 0 0 70 0 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 0 0 12 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane 
Headway Factor 1.07 1.07 1.07 1.07 1.07 1.07 
Turning Speed (mph) 9 15 15 9 
Sign Control Free Free Stop 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 1: Access & Lindenwold Terrace 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
1: Access & Lindenwold Terrace 

2018 with Development (base) 
Weekday Afternoon 

Int Delay, s/veh 0.1 

Movement _ EPT WBT _ I OW Efr _ Mt 
Vol, veh/h 65 3 2 61 o o 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Free Free Free Free Stop Stop 
RT Channelized - None - None - None 
Storage Length - 0 - 
Veh in Median Storage, # 0 - o o - 
Grade, % 0 - -1 0 - 
Peak Hour Factor 90 90 90 90 90 90 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 72 3 2 68 0 0 

Major/Minor Majorl malor2  Mori 
Conflicting Flow All 0 0 76 0 146 74 

Stage 1 - - 74 - 
Stage 2 - 72 

Critical Hdwy - 4.3 6.42 6.22 
Critical Hdwy Stg 1 - 5.42 - 
Critical Hdwy Stg 2 - - 5.42 
Follow-up Hdwy - 3 3 3.1 
Pot Cap-1 Maneuver - - 1131 982 1055 

Stage 1 - _ 1107 - 
Stage 2 - - 1109 

Platoon blocked, % - - 
Mov Cap-1 Maneuver - 1131 - 980 1055 
Mov Cap-2 Maneuver - - - 980 - 

Stage 1 - 1107 - 
Stage 2 - 1107 - 

Appmach EB VVB NO 
HCM Control Delay, s 0 0.3 0 
HCM LOS A 

Minor Lane/Major Mvmt NBUVI EBT EBR VVBL WBT 
Capacity (veh/h) - 1131 - 
HCM Lane V/C Ratio - 0.002 
HCM Control Delay (s) 0 - 8.2 0 
HCM Lane LOS A A A 
HCM 95th %tile Q(veh) 0 

HCM 2010 TWSC 1: Access & Lindenwold Terrace 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

C 
4 4\ 

 t P 4/  

Lane Group EBL BBT EBIR WBL vvor IR NBL NBT NBR BBL SBT S 

Lane Configurations 4* 4.1 vi 1+ 'I 
Volume (vph) 23 48 64 7 26 6 66 572 9 11 499 50 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 1' 

Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Frt 0.936 0.980 0.998 0.986 

Flt Protected 0.992 0.991 0.950 0.950 
Satd. Flow (prot) 0 1858 0 0 1757 0 1534 1719 0 1670 1733 0 
Flt Permitted 0.992 0.991 0.950 0.950 
Satd. Flow (perm) 0 1858 0 0 1757 0 1534 1719 0 1670 1733 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 951 734 414 
Travel Time (s) 28.4 25.9 12.5 7.1 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 3% 0% 0% 0% 0% 0% 

Adj. Flow (vph) 24 51 67 7 27 6 69 602 9 12 525 53 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 142 0 0 40 0 69 611 0 12 578 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 

Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.19 1.13 1.13 1.11 1.11 1.11 

Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

Intersection 
Int Delay, s/veh 8 

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

Vol, veh/h 23 48 64 7 26 6 66 572 9 11 499 50 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - None - None - None - - None 
Storage Length - - 75 - 75 - 
Veh in Median Storage, # 0 - 0 0 - - 0 
Grade, % 1 - - -1 - 2 - -2 
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95 
Heavy Vehicles, % 0 0 3 0 0 0 3 0 0 0 0 0 
Mvmt Flow 24 51 67 7 27 6 69 602 9 12 525 53 

Major/Minot Minor2 Minorl Majorl Major2 _ 
Conflicting Flow All 1338 1326 552 1380 1347 607 578 0 0 612 0 

Stage 1 575 575 746 746 
Stage 2 763 751 - 634 601 

Critical Hdwy 7.3 6.7 6.33 6.9 6.3 6.1 4.3 4.3 
Critical Hdwy Stg 1 6.3 5.7 - 5.9 5.3 
Critical Hdwy Stg 2 6.3 5.7 5.9 5.3 - - - 
Follow-up Hdwy 3 4 3.1 3 4 3.1 3 3 
Pot Cap-1 Maneuver 132 146 553 143 164 533 758 737 

Stage 1 552 490 474 441 - 
Stage 2 427 404 547 509 - 

Platoon blocked, % 
Mov Cap-1 Maneuver 103 131 553 81 147 533 758 737 
Mov Cap-2 Maneuver 103 131 81 147 

Stage 1 502 482 431 401 
Stage 2 357 367 423 501 

Approach_ EB WS NB 

HCM Control Delay, s 64.4 40.4 1 0.2 
HCM LOS 

Minor Lane/Major IMvait NBL NBT NR EBLri1INBLn1 SBL $BT SBR 
Capacity (veh/h) 758 - 191 142 737 
HCM Lane V/C Ratio 0.092 - 0.744 0.289 0.016 
HCM Control Delay (s) 10.2 - 64.4 40.4 10 
HCM Lane LOS B - F E A 
HCM 95th %tile Q(veh) 0.3 - 4.9 1.1 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

2018 with Development (base) 
Weekday Afternoon 

Lane Group 

-fr 

EBL 

-1. 
EBT 

.."'s 
EBR 

{ 
WBL 

4- 

WBT 

k. 

WBR NBL NBT NBR 

4 
SBL SBT SBR 

Lane Configurations 44 vi 1.). 11 I+  
Volume (vph) 12 0 18 31 0 21 16 642 31 29 509 28 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 11 11 11 11 11 11 
Grade (%) 2% 0% 2% -2% 
Storage Length (ft) 0 0 50 0 75 0 75 0 
Storage Lanes 0 0 1 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.919 0.850 0.993 0.992 
Flt Protected 0.980 0.950 0.950 0.950 
Satd. Flow (prot) 0 1762 0 1676 1500 0 1636 1693 0 1637 1705 0 
Flt Permitted 0.980 0.950 0.950 0.950 
Satd. Flow (perm) 0 1762 0 1676 1500 0 1636 1693 0 1637 1705 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 752 575 515 734 
Travel Time (s) 20.5 15.7 8.8 12.5 
Peak Hour Factor 0.99 0.90 0.99 0.90 0.90 0.90 0.99 0.99 0.90 0.90 0.99 0.99 
Heavy Vehicles (%) 8% 2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 7% 
Adj. Flow (vph) 12 0 18 34 0 23 16 648 34 32 514 28 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 30 0 34 23 0 16 682 0 32 542 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 12 12 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.13 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 with Development (base) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

Intersection 
Int Delay, s/veh 

Movemertt 

2.1 

_111. pi% T _NOR 
Vol, veh/h 12 0 18 31 0 21 16 642 31 29 509 28 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 

0 
Stop 

0 
Stop 

- 

0 
Stop 

None 

0 
Stop 

- 

0 
Stop 

- 

0 
Stop 

None 

0 
Free 

0 
Free 

- 

0 
Free 
Yield 

0 
Free 

0 
Free 

- 

0 
Free 

None 
Storage Length 50 75 75 
Veh in Median Storage, # 0 0 0 0 
Grade, % 2 0 - 2 - -2 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

99 
8 

12 

90 
2 
0 

99 
0 

18 

90 
2 

34 

90 
2 
0 

90 
2 

23 

99 
0 

16 

99 
1 

648 

90 
2 

34 

90 
2 

32 

99 
2 

514 

99 
7 

28 

Major/Minor Minor2 Minorl MegOr2 

Conflicting Flow All 1285 1274 528 1283 1288 648 542 0 0 648 
Stage 1 593 593 681 681 
Stage 2 692 681 602 607 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

7.58 
6.58 
6.58 
3.1 

128 

6.92 
5.92 
5.92 

4.018 
145 

6.4 

3.1 
565 

7.12 
6.12 
6.12 

3 
154 

6.52 
5.52 
5.52 

4.018 
164 

6.22 

3.1 
495 

4.3 

3 
781 

4.3 

3 
716 

Stage 1 502 462 494 450 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 

435 

116 

417 

136 565 

548 

142 

486 

153 495 781 - 716 
Mov Cap-2 Maneuver 116 136 142 153 - 

Stage 1 
Stage 2 

APProgich 

492 
406 

EB 

441 
408 

484 
507 

WB 

441 
464 

_ NB 

HCM Control Delay, s 23.8 27.9 0.2 0.6 
HCM LOS 

Minor Lane/Major Minnt NBL NBT NBR EBLn1VOLn1WBLn2 SBL sa SB 

Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

781 
0.021 

9.7 
A 

0.1 

- - 222 
- 0.137 
- 23.8 

- 0.5 
-CEBB 

142 
0.243 

38.3 

0.9 

495 
0.047 

12.6 

0.1 

716 
0.045 
10.3 

0.1 

HCM 2010 TWSC 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



I+ 
12 0 18 31 0 21 16 642 31 29 509 28 

1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
16 16 16 12 12 12 11 11 11 11 11 11 

2% 0% 2% -2% 
o 0 50 0 75 0 75 o 
o o 1 o 1 o 1 o 

25 25 25 25 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.919 0.850 0.993 0.992 
0.980 0.950 0.950 0.950 

0 1762 0 1676 1500 0 1636 1693 0 1637 1705 0 
0.859 0.952 0.454 0.378 

0 1545 0 1680 1500 0 782 1693 0 651 1705 0 
Yes Yes Yes Yes 

45 351 10 10 
25 25 40 40 

752 575 515 734 
20.5 15.7 8.8 12.5 

0.99 0.90 0.99 0.90 0.90 0.90 0.99 0.99 0.90 0.90 0.99 0.99 
8% 2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 7% 
12 0 18 34 0 23 16 648 34 32 514 28 

0 30 0 34 23 0 16 682 0 32 542 o 
No No No No No No No No No No No No 

Left Left Right Left Left Right Left Left Right Left Left Right 

McMahon Associates 2018 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

t 1, 
Lane Group ESL EBT EBR WM, WV OMR _MI_  NV  NPR Mt._  $ST _ 

Lane Configurations  
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Lane Util. Factor 
Frt 
Flt Protected 
Satd. Flow (prot) 
Flt Permitted 
Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Heavy Vehicles (%) 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 12 12 11 11 
Link Offset(ft) o o o o 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.13 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Number of Detectors 1 2 1 2 1 2 1 2 
Detector Template Left Thru Left Thru Left Thru Left Thru 
Leading Detector (ft) 20 100 20 100 20 100 20 100 
Trailing Detector (ft) o o o o o o o 0 
Detector 1 Position(ft) 0 o o o o o o 0 
Detector 1 Size(ft) 20 6 20 6 20 6 20 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 2 Position(ft) 94 94 94 94 
Detector 2 Size(ft) 6 6 6 6 
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 2 Channel 
Detector 2 Extend (s) 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA Perm NA 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
Z:\eng1813468  - St. Mary's Villa\TrafficlAnalysis1June 2016 Revised Submission_Mattison Signal\Synchro\WD201812018WDPMPayitatibet on Signal.syn 



McMahon Associates 2018 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

-‘t 41-  k-  4\ t 
Lane Gmup_ _ _Or loot, _ _ WORNBL 
Protected Phases 4 2 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 6 6 
Switch Phase 
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Minimum Split (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
Total Split (s) 13.0 13.0 13.0 13.0 60.0 60.0 60.0 60.0 
Total Split (%) 17.8% 17.8% 17.8% 17.8% 82.2% 82.2% 82.2% 82.2% 
Maximum Green (s) 7.0 7.0 7.0 7.0 54.0 54.0 54.0 54.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Lead/Lag 
Lead-Lag Optimize? 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None C-Max C-Max C-Max C-Max 
Act Effct Green (s) 6.4 6.5 6.5 61.6 61.6 61.6 61.6 
Actuated g/C Ratio 0.09 0.09 0.09 0.84 0.84 0.84 0.84 
v/c Ratio 0.17 0.23 0.05 0.02 0.48 0.06 0.38 
Control Delay 9.1 34.5 0.2 2.6 4.4 2.8 3.5 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 9.1 34.5 0.2 2.6 4.4 2.8 3.5 
LOS A C A A A A A 
Approach Delay 9.1 20.7 4.4 3.5 
Approach LOS A A A 

Intersection Summary 
Area Type: 
Cycle Length: 73 
Actuated Cycle Length: 73 
Offset: 0(0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow 
Natural Cycle: 40 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.48 
Intersection Signal Delay: 4.8 
Intersection Capacity Utilization 56.2% ICU Level of Service B 
Analysis Period (min) 15 

Splits and Phases: 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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Intersection LOS: A 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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Intersection Summaty 
HCM 2010 Ctrl Delay 5.6 

r t 
Movement Elt. AT R WI31., We WOK. 41, BA _ AIL  _ 

4) vi I+ 
12 0 18 31 0 21 

7 4 14 3 8 18 
0 0 0 0 0 0 

1.00 1.00 1.00 1.00 
1.00 1.00 1.00 1.00 1.00 1.00 
1853 1796 1853 1765 1765 1800 

12 0 18 34 0 23 
0 1 0 1 1 0 

0.99 0.90 0.99 0.90 0.90 0.90 
2 2 2 2 2 2 

88 4 34 172 0 71 
0.05 0.00 0.05 0.05 0.00 0.05 
405 78 725 1389 0 1500 

30 0 0 34 0 23 
1208 0 0 1389 0 1500 

1.0 0.0 0.0 0.0 0.0 1.1 
2.1 0.0 0.0 1.4 0.0 1.1 

0.40 0.60 1.00 1.00 
126 0 0 172 0 71 
0.24 0.00 0.00 0.20 0.00 0.33 
198 0 0 240 0 144 
1.00 1.00 1.00 1.00 1.00 1.00 
1.00 0.00 0.00 1.00 0.00 1.00 
34.2 0.0 0.0 33.8 0.0 33.7 
1.0 0.0 0.0 0.6 0.0 2.6 
0.0 0.0 0.0 0.0 0.0 0.0 
1.1 0.0 0.0 1.3 0.0 0.9 

35.2 0.0 0.0 34.4 0.0 36.3 
D C D 

30 57 
35.2 35.1 

D D 

1 2 
2 4 6 

63.6 9.4 63.6 
6.0 6.0 6.0 

54.0 7.0 54.0 
11.0 4,1 12.0 
10.0 0.1 10.0 

Lane Configurations 
Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Parking Bus, Adj 
Adj Sat Flow, veh/h/In 
Adj Flow Rate, veh/h 
Adj No. of Lanes 
Peak Hour Factor 
Percent Heavy Veh, % 
Cap, veh/h 
Arrive On Green 
Sat Flow, veh/h 
Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/In 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(I) 
Uniform Delay (d), s/veh 
lncr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%Ile Back0fQ(95c/0),veh/In 
LnGrp Delay(d),s/veh 
LnGrp LOS 
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+I1), s 
Green Ext Time (p_c), s 

HCM 2010 LOS A 

642 31 29 509 28 
2 12 1 6 16 
0 0 0 0 0 

1.00 1.00 1.00 
1.00 1.00 1.00 1.00 1.00 
1763 1782 1782 1778 1818 

648 0 32 514 28 
1 0 1 1 0 

0.99 0.90 0.90 0.99 0.99 
1 1 2 2 2 

1390 0 623 1317 72 
0.79 0.00 0.79 0.79 0.79 
1763 0 788 1671 91 

648 0 32 0 542 
1763 0 788 0 1762 

9.0 0.0 1.0 0.0 6.9 
9.0 0.0 10.0 0.0 6.9 

0.00 1.00 0.05 
1390 0 623 0 1389 
0.47 0.00 0.05 0.00 0.39 
1390 0 623 0 1389 
1.00 1.00 1.00 1.00 1.00 
1.00 0.00 1.00 0.00 1.00 

2.6 0.0 4.3 0.0 2.4 
1.1 0.0 0.2 0.0 0.8 
0.0 0.0 0.0 0.0 0.0 
8.1 0.0 0.4 0.0 6.3 
3.7 0.0 4.4 0.0 3.2 

A A A 
664 574 
3.7 3.3 

A A 

8 
8 

9.4 
6.0 
7.0 
3.4 
0.1 

16 
5 
0 

1.00 
1.00 

1782 
16 
1 

0.99 
0 

702 
0.79 
869 
16 

869 
0.4 
7.3 

1.00 
702 
0.02 
702 
1.00 
1.00 

3.5 
0.1 
0.0 
0.2 
3.5 

A 

McMahon Associates 2018 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

HCM 2010 Signalized Intersection Summary 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
Z:leng1813468 - St. Mary's Villa\TrafficlAnalysis\June 2016 Revised Submission_Mattison SignallSynchro\WD201812018WDPMWEMat on Signal.syn 



McMahon Associates 
4: Bethlehem Pike (S.R. 2018) & Church St/Access 

2018 with Development (base) 
Weekday Afternoon 

Lane Group ,E111. W VOLWt 

k-  

WWI 

4  \ 

IN* 

t 

t _ 

P 

B $k .. $BT 

41  

Sali 
Lane Configurations +.T 11 
Volume (vph) 16 0 43 0 0 0 36 658 16 0 513 13 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 15 12 12 12 11 10 10 11 11 10 
Grade (%) 1% 0% 1% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.901 0.996 0.996 
Flt Protected 0.987 0.950 
Satd. Flow (prot) 0 1752 0 0 0 0 1645 1648 0 1723 1714 0 
Flt Permitted 0.987 0.950 
Satd. Flow (perm) 0 1752 0 0 0 0 1645 1648 0 1723 1714 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 323 564 582 515 
Travel Time (s) 8.8 15.4 9.9 8.8 
Peak Hour Factor 0.98 0.90 0.98 0.90 0.90 0.90 0.98 0.98 0.90 0.90 0.98 0.98 
Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 8% 
Adj. Flow (vph) 16 0 44 0 0 0 37 671 18 0 523 13 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 60 0 0 0 0 37 689 0 0 536 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.95 0.95 0.95 1.07 1.07 1.07 1.13 1.18 1.18 1.11 1.11 1.16 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (S.R. 2018) & Church St/Access 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



NBL NBT NBR SBL SBT SBR 
36 658 16 0 513 13 
0 0 0 0 0 0 

Free Free Free Free Free Free 
- - None - None 

McMahon Associates 2018 with Development (base) 
4: Bethlehem Pike (S.R. 2018) & Church St/Access Weekday Afternoon 

Intersection 
Int Delay, s/veh 1.1 

Movement EBL EBT EBR VVBL WBT WBR 

Vol, veh/h 16 0 43 0 0 0 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop 
RI Channelized - - None - None 
Storage Length - 
Veh in Median Storage, # 0 0 
Grade, % - 1 - 0 
Peak Hour Factor 98 90 98 90 90 90 
Heavy Vehicles, % 0 2 0 2 2 2 
Mvmt Flow 16 0 44 0 0 0 

IVIajor/Minor Minor2 
Conflicting Flow All 1284 1293 530 

Stage 1 530 530 
Stage 2 754 763 

Critical Hdwy 6.6 6.72 6.3 
Critical Hdwy Stg 1 5.6 5.72 
Critical Hdwy Stg 2 5.6 5.72 
Follow-up Hdwy 3 4.018 3.1 
Pot Cap-1 Maneuver 186 151 572 

Stage 1 651 511 
Stage 2 500 396 

Platoon blocked, % 
Mov Cap-1 Maneuver 177 0 572 
Mov Cap-2 Maneuver 177 0 

Stage 1 651 0 
Stage 2 476 0 

Approach 
HCM Control Delay, s 
HCM LOS 

75 - 75 - 
0 0 

- 1 - -2 
98 98 90 90 98 98 
0 1 2 2 2 8 

37 671 18 0 523 13 

4.3 4.3 

3 3 
784 693 

784 693 

NB SB 

0.5 0 
EB 

17.2 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR 

Capacity (veh/h) 784 - - 356 693 
HCM Lane V/C Ratio 0.047 - - 0.169 - 
HCM Control Delay (s) 9.8 - - 17.2 0 
HCM Lane LOS A - - C A 
HCM 95th %tile Q(veh) 0.1 - - 0.6 0 

HCM 2010 TWSC 4: Bethlehem Pike (SR. 2018) & Church St/Access 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2018 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

J -■ C ' 4
. 4\ t t 1 4/  

Lane Group _ _ Ir_ _ BR Wel. WBT VAR NIL NO" N_ TS 
Lane Lane Configurations 4+ 4/. 1 1+ 'Ff 1+ 
Volume (vph) 20 80 12 52 108 257 24 423 34 192 326 32 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 14 14 14 14 14 14 11 13 13 11 14 14 
Grade (%) -1% -1% 2% -1% 
Storage Length (ft) 0 0 0 0 125 0 150 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.986 0.917 0.989 0.986 
Flt Protected 0.991 0.994 0.950 0.950 
Satd. Flow (prot) 0 1872 0 0 1744 0 1636 1788 0 1629 1885 0 
Flt Permitted 0.856 0.944 0.543 0.278 
Satd. Flow (perm) 0 1617 0 0 1656 0 935 1788 0 477 1885 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 8 113 6 11 
Link Speed (mph) 35 35 40 40 
Link Distance (ft) 830 753 301 582 
Travel Time (s) 16.2 14.7 5.1 9.9 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
Heavy Vehicles (%) 0% 1% 0% 0% 1% 1% 0% 2% 0% 2% 1% 0% 
Adj. Flow (vph) 20 82 12 53 110 262 24 432 35 196 333 33 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 114 0 0 425 0 24 467 0 196 366 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.98 0.98 0.98 0.98 0.98 0.98 1.13 1.04 1.04 1.11 0.98 0.98 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Number of Detectors 1 1 1 1 1 1 1 1 
Detector Template Left Left 
Leading Detector (ft) 20 35 20 35 6 6 35 6 
Trailing Detector (ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Position(ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Size(ft) 20 40 20 40 6 6 40 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA pm+pt NA 
Protected Phases 4 8 2 1 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 1 6 
Switch Phase 
Minimum Initial (s) 3.0 3.0 3.0 3.0 27.0 27.0 3.0 27.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20181PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
5: Highland Ave & Bethlehem Pike (SR. 2018) 

2018 with Development (base) 
Weekday Afternoon 

C 4\ t \t  

Lana Group _EBI. EBT EaFt W131, VVBT WBR ML 
Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 27.0 27.0 27.0 27.0 33.0 33.0 13.0 46.0 
Total Split (%) 37.0% 37.0% 37.0% 37.0% 45.2% 45.2% 17.8% 63.0% 
Maximum Green (s) 21.0 21.0 21.0 21.0 27.0 27.0 7.0 40.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

Intersedion Summary 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 69.6 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (SR. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1WD201811PMPeak.syn Synchro 8 Build 806 Revision 77 



f I 
Movement  _ _ M _ vo ltB/ 

4-  k- 4\ t P 
Naik_ :: 1 ‘ ,W9 _ 

Lane Configurations 
Volume (veh/h) 
Number 

20 
7 

4* 
80 

4 
12 
14 

52 
3 

4+ 
108 

8 
257 
18 

/1 
24 

5 
423 

2 
34 
12 

'11 
192 

1 
Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 
Fed-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1868 1881 1881 1865 1881 1782 1820 1853 1774 
Adj Flow Rate, veh/h 20 82 12 53 110 262 24 432 35 196 
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
Percent Heavy Veh, % 1 1 1 1 1 1 0 2 2 2 
Cap, veh/h 106 386 51 97 145 299 496 645 52 449 
Arrive On Green 0.28 0.30 0.28 0.28 0.30 0.28 0.39 0.39 0.37 0.11 
Sat Flow, veh/h 159 1305 172 139 489 1009 1022 1661 135 1689 

Grp Volume(v), veh/h 114 0 0 425 0 0 24 0 467 196 
Grp Sat Flow(s),veh/h/In 1637 0 0 1637 0 0 1022 0 1796 1689 
Q Serve(g_s), s 0.0 0.0 0.0 11.8 0.0 0.0 1.1 0.0 15.5 4.4 
Cycle Q Clear(g_c), s 3.4 0.0 0.0 18.1 0.0 0.0 1.1 0.0 15.5 4.4 
Prop In Lane 0.18 0.11 0.12 0.62 1.00 0.07 1.00 
Lane Grp Cap(c), veh/h 520 0 0 518 0 0 496 0 697 449 
V/C Ratio(X) 0.22 0.00 0.00 0.82 0.00 0.00 0.05 0.00 0.67 0.44 
Avail Cap(c_a), veh/h 535 0 0 532 0 0 496 0 697 454 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 
Uniform Delay (d), s/veh 19.2 0.0 0.0 24.5 0.0 0.0 13.9 0.0 18.3 11.8 
lncr Delay (d2), s/veh 0.2 0.0 0.0 9.7 0.0 0.0 0.0 0.0 2.5 0.7 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
%Ile Back0fQ(95%),veh/In 3.2 0.0 0.0 14.8 0.0 0.0 0.7 0.0 12.8 3.9 
LnGrp Delay(d),s/veh 19.4 0.0 0.0 34.3 0.0 0.0 14.0 0.0 20.8 12.5 
LnGrp LOS B C B C B 

Approach Vol, veh/h 114 425 491 
Approach Delay, s/veh 19.4 34.3 20.5 
Approach LOS B C C 

Timer ii 2 3 4 8 

Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 12.8 33.0 26.4 45.8 26.4 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 7.0 27.0 21.0 40.0 21.0 
Max Q Clear Time (g_c+I1), s 6.9 17.5 5.4 9.8 20.1 
Green Ext Time (p_c), s 0.0 1.8 1.9 2.3 0.2 

Intersection Summary 
HCM 2010 Ctrl Delay 20.4 
HCM 2010 LOS 

326 
6 

32 
16 

0 0 
1.00 

1.00 1.00 
1864 1881 

333 33 
1 0 

0.98 0.98 
1 1 

944 94 
0.57 0.55 

1670 165 
0 366 
0 1835 

0.0 7.8 
0.0 7.8 

0.09 
0 1038 

0.00 0.35 
0 1043 

1.00 1.00 
0.00 1.00 

0.0 8.5 
0.0 0.2 
0.0 0.0 
0.0 7.1 
0.0 8.7 

A 
562 

10.1 
B 

McMahon Associates 2018 with Development (base) 
5: Highland Ave & Bethlehem Pike (SR. 2018) Weekday Afternoon 

  

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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APPENDIX I 

2023 Future without Development 
Capacity/Level-of-Service Analysis and Intersection Volume 

Worksheets 



INTERSECTION VOLUME SUMMARY 
Enter Only Access/Lindenwold Ave 

St. Mary's Villa Residential Redevelopment 
A:\813468  - St. Mary's Villa \Traffic \ Analysis\May 2016SDS \ [SDS 2023 Design Ye Weekday 7-9 AM 
2023 Design Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave 

L SRL 

NORTHBOUND 
Enter Only Access 

SRL 

WESTBOUND 
Lindenwold Ave 

SRL 

SOUTHBOUND 
Enter Only Access 

SR 

EXISTING TRAFFIC 0 29 0 0 0 0 0 39 0 0 0 0 

2014 to 2016 Growth Factor 1.022 0 30 0 0 0 0 0 40 0 0 0 0 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 0 30 0 0 0 0 0 40 0 0 0 0 

Background Growth 4.57 % 0 1 0 0 0 0 0 2 0 0 0 0 

EXISTING W/ BACKGROUND 0 31 0 0 0 0 0 42 0 0 0 0 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 0 31 0 0 0 0 0 42 0 0 0 0 

TOTAL "NEW" SITE TRAFFIC 
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Single Family Attached Twins 
Single Family Attached Townhomes 

Senior Living Apartments 

Pass-By Traffic 

Other Adjustments 

FUTURE TRAFFIC W/ PROJECT 

"New" Site Traffic % of Total itintit 

Into[ 



INTERSECTION VOLUME SUMMARY 
Enter Only Access/Lindenwold Ave 

St. Mary's Villa Residential Redevelopment 
A: \813468 - St. Mary's Villa \ Traffic \ Analysis \May 2016 \SDS \ [SDS 2023 Design Ye Weekday 4-6 PM 
2023 Design Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave 

L SRL 

NORTHBOUND 
Enter Only Access 

SRL 

WESTBOUND 
Lindenwold Ave 

SRL 

SOUTHBOUND 
Enter Only Access 

S R 

EXISTING TRAFFIC 0 62 0 0 0 0 0 59 0 0 0 c 

2014 to 2016 Growth Factor 1.022 0 63 0 0 0 0 0 60 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 Balancing Adjustments 

ADJUSTED EXISTING TRAFFIC 0 63 0 0 0 0 0 60 0 0 0 0 

Background Growth 4.57 % 0 3 0 0 0 0 0 3 0 0 0 0 

EXISTING W/ BACKGROUND 0 66 0 0 0 0 0 63 0 0 0 0 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 0 66 0 0 0 0 0 63 0 0 0 0 

, 

TOTAL "NEW" SITE TRAFFIC 
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Single Family Attached Twins 
Single Family Attached Townhomes 

Senior Living Apartments 

Pass-By Traffic 

Other Adjustments 

FUTURE TRAFFIC W/ PROJECT 

"New" Site Traffic % of Total 0.0% 

Int01 



INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Lindenwold Ave 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \Traffic \Analysis\May 2016 SDS \ [SDS 2023 Design YAVeekday 7-9 AM 

2023 Design Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave Bethlehem 

L SRL 

NORTHBOUND 
Pike (SR. 2018) 
SRL 

WESTBOUND 
Lindenwold Ave Bethlehem 

SR 

SOUTHBOUND I 
Pike (SR. 2018 

L SR 

EXISTING TRAFFIC 1 16 42 35 399 15 14 23 2 494 21 

Seasonal Adjustment Factor 1.000 1 16 42 35 399 15 14 23 4 2 494 21 

Balancing Adjustments 0 0 0 0 0 0 0 ( 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 1 16 42 35 399 15 14 23 4 2 494 21 

Background Growth 4.57 % 0 1 2 2 18 1 1 1 0 0 23 1 

EXISTING W/ BACKGROUND 1 17 44 37 417 16 15 24 4 2 517 22 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 C 

FUTURE TRAFFIC W/O PROJECT 1 17 44 37 417 16 15 24 4 2 517 22 

TOTAL "NEW" SITE TRAFFIC 
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Single Family Attached Twins 0 0 0 

Single Family Attached Townhomes 0 0 0 
0 0 0 

Senior Living Apartments 0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Pass-By Traffic 0 0 0 

Other Adjustments 0 0 0 

FUTURE TRAFFIC W/ PROJECT 15 24 4 

"New" Site Traffic % of Total 0.0% 0.0 0.0 0.0 
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INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Lindenwold Ave 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa\ Traffic \Analysis \May 2016 \ SDS \ [SDS 2023 Design YeWeekday 4-6 PM 
2023 Design Year 

Traffic Component 

EASTBOUND 
Lindenwold Ave Bethlehem 

L SR 

NORTHBOUND 
Pike (SR. 2018) 

L SRL 

WESTBOUND I 
Lindenwold Ave Bethlehem 

SRL 

SOUTHBOUND I 
Pike (SR. 201 
SR 

EXISTING TRAFFIC 23 46 58 62 548 8 7 26 6 9 469 49 

Seasonal Adjustment Factor 1.000 23 46 58 62 548 8 7 26 6 9 469 49 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 23 46 58 62 548 8 7 26 6 9 469 49 

Background Growth 4.57 % 1 2 3 3 25 0 0 1 0 0 21 2 

EXISTING W/ BACKGROUND 24 48 61 65 573 8 7 27 6 9 490 51 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 24 48 61 65 573 8 7 27 6 9 490 51 

TOTAL "NEW" SITE TRAFFIC 0 1 3 
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Single Family Attached Twins 0 0 1 

Single Family Attached Townhomes 0 1 2 
0 0 0 

Senior Living Apartments 0 1 2 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Pass-By Traffic 0 0 0 

Other Adjustments 0 0 0 

FUTURE TRAFFIC W/ PROJECT 24 49 66 

"New" Site Traffic % of Total 0.0% 0.0 2.0 7.6 
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INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Mattison Ave/Access 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \Traffic \Analysis\May 2016 \ SDS \ [SDS 2023 Design Y8vVeekday 7-9 AM 

2023 Design Year 

Traffic Component 

EASTBOUND 
Mattison Ave/Access Bethlehem 
L SRL 

NORTHBOUND 
Pike (S.R. 2018) 
SR 

WESTBOUND 
Mattison Ave/Access Bethlehem 
L SRL 

SOUTHBOUND I 
Pike (S.R. 201 
SR 

EXISTING TRAFFIC 9 0 24 10 464 0 0 0 0 0 666 17 

2014 to 2016 Growth Factor 1.022 9 0 25 10 474 0 0 0 0 0 681 17 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 9 0 25 10 474 0 0 0 0 0 681 17 

Background Growth 4.57 % 0 0 1 0 22 0 0 0 0 0 31 1 

EXISTING W/ BACKGROUND 9 0 26 10 496 0 0 0 0 0 712 18 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 9 0 26 10 496 0 0 0 0 0 712 18 

TOTAL "NEW" SITE TRAFFIC 0 0 0 
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Single Family Attached Twins 0 0 0 10 0 7 

Single Family Attached Townhomes 0 0 0 19 0 14 

0 0 0 0 0 0 

Senior Living Apartments 0 0 0 19 0 14 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 9 0 26 48 0 35 

"New" Site Traffic % of Total 44914 0.0 0.0 0.0 100.0 0.0 100.0 
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INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Mattison Ave/Access 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa\ Traffic \Analysis \May 2016 \ SDS \ [SDS 2023 Design YeWeekday 4-6 PM 
2023 Design Year 

Traffic Component 

EASTBOUND 
Mattison Ave/AccessBethlehem 
L SR 

NORTHBOUND 
Pike (S.R. 2018)Mattison 

L SR 

WESTBOUND I 
Ave/AccessBethlehem 

L SRL 

SOUTHBOUND I 
Pike (SR. 2011 
SR 

EXISTING TRAFFIC 12 0 18 16 620 0 0 0 0 0 492 27 

2014 to 2016 Growth Factor 1.022 12 0 18 16 634 0 0 0 0 0 503 28 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 12 0 18 16 634 0 0 0 0 0 503 28 

Background Growth 4.57 % 1 0 1 1 29 0 0 0 0 0 23 1 

EXISTING W/ BACKGROUND 13 0 19 17 663 0 0 0 0 0 526 29 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 13 0 19 17 663 0 0 0 0 0 526 29 

TOTAL "NEW" SITE TRAFFIC 
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Single Family Attached Twins 0 0 6 

Single Family Attached Townhomes 0 0 12 
0 0 0 

Senior Living Apartments 0 0 13 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Pass-By Traffic 0 0 0 

Other Adjustments 0 0 0 

FUTURE TRAFFIC W/ PROJECT 17 663 31 

"New" Site Traffic % of Total #4844 0.0 0.0 100.0 
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INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Church St/Enter Only Access 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \Traffic \Analysis \May 2016\ SDS \ [SDS 2023 Design Yffeekday 7-9 AM 

2023 Design Year 

Traffic Component 

Church 
EASTBOUND 
St/Enter Only Acfiethlehem 

L SRL 

NORTHBOUND 
Pike (SR. 20(181)urch 
SRL 

WESTBOUND 
St/Enter Only AccRethlehem 

SRL 

SOUTHBOUND I 
Pike (SR. 2018 
SR 

EXISTING TRAFFIC 5 0 30 14 450 0 0 0 0 0 659 5 

2014 to 2016 Growth Factor 1.022 5 0 31 14 460 0 0 0 0 0 673 5 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 5 0 31 14 460 0 0 0 0 0 673 5 

Background Growth 4.57 % 0 0 1 1 21 0 0 0 0 0 31 0 

EXISTING W/ BACKGROUND 5 0 32 15 481 0 0 0 0 0 704 5 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 G 

FUTURE TRAFFIC W/O PROJECT 5 0 32 15 481 0 0 0 0 0 704 5 

TOTAL "NEW" SITE TRAFFIC 0 0 0 
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Single Family Attached Twins 0 0 0 

Single Family Attached Townhomes 0 0 0 

0 0 0 

Senior Living Apartments 0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 

Pass-By Traffic 0 0 0 

Other Adjustments 0 0 0 

FUTURE TRAFFIC W/ PROJECT 5 0 32 

"New" Site Traffic % of Total 0.0% 0.0 0.0 0.0 
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INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Church St/Enter Only Access 

St. Mary's Villa Residential Redevelopment 

A: \ 813468 - St. Mary's Villa \ Traffic \Analysis \May 2016 \ SDS \ [SDS 2023 Design YeWeekday 4-6 PM 

2023 Design Year 

Traffic Component 

Church 

EASTBOUND 

St/Enter Only AclEtal1lalehem 

L SRL 

NORTHBOUND 

Pike (SR. 2001jirch 

SR 

WESTBOUND 

St/Enter Only AclEtathlehem 

L SRL 

SOUTHBOUND I 

Pike (SR. 201 

SR 

EXISTING TRAFFIC 16 0 41 35 606 0 0 0 0 0 466 13 

2014 to 2016 Growth Factor 1.022 16 0 42 36 619 0 0 0 0 0 476 13 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 16 0 42 36 619 0 0 0 0 0 476 13 

Background Growth 4.57 % 1 0 2 2 28 0 0 0 0 0 22 1 

EXISTING W/ BACKGROUND 17 0 44 38 647 0 0 0 0 0 498 14 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 17 0 44 38 647 0 0 0 0 0 498 14 

TOTAL "NEW" SITE TRAFFIC 
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Single Family Attached Twins 0 0 0 0 5 0 

Single Family Attached Townhomes 0 0 0 0 9 0 

0 0 0 0 0 0 

Senior Living Apartments 0 0 0 0 17 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

Pass-By Traffic 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 

FUTURE TRAFFIC W/ PROJECT 0 0 0 0 529 14 

"New" Site Traffic % of Total 0.0 0.0 0.0 0.0 5.9 0.0 
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INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Highland Ave 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa \Traffic \Analysis \May 2016 SDS [SDS 2023 Design YeWeekday 7-9 AM 

2023 Design Year 

Traffic Component L 

EASTBOUND 
Highland Ave Bethlehem 

SRL 

NORTHBOUND 
Pike (SR. 2018) 
SR 

WESTBOUND 
Highland Ave Bethlehem 

L SR 

SOUTHBOUND I 
Pike (SR. 2018 

L SR 

EXISTING TRAFFIC 25 80 20 13 289 48 32 68 171 239 460 10 

2014 to 2016 Growth Factor 1.022 26 82 20 13 295 49 33 69 175 244 470 10 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 26 82 20 13 295 49 33 69 175 244 470 10 

Background Growth 4.57% 1 4 1 1 13 2 2 3 8 11 21 0 

EXISTING W/ BACKGROUND 27 86 21 14 308 51 35 72 183 255 491 10 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 I 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 27 86 21 14 308 51 35 72 183 255 491 10 

TOTAL "NEW" SITE TRAFFIC 
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18 23 7 

Single Family Attached Twins 4 5 1 

Single Family Attached Townhomes 7 9 3 
0 0 0 

Senior Living Apartments 7 9 3 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Pass-By Traffic 0 0 0 

Other Adjustments 0 0 0 

FUTURE TRAFFIC W/ PROJECT 273 514 17 

"New" Site Traffic % of Total 0.0% 6.6 4.5 41.2 
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INTERSECTION VOLUME SUMMARY  
Bethlehem Pike (S.R. 2018)/Highland Ave 

St. Mary's Villa Residential Redevelopment 
A: \ 813468 - St. Mary's Villa\ Traffic \Analysis \May 2016 \SDS \ [SDS 2023 Design YeWeekday 4-6 PM 
2023 Design Year 

— 

Traffic Component L 

EASTBOUND 
Highland Ave Bethlehem 

SRL 

NORTHBOUND 
Pike (S.R. 2018) 
SRL 

WESTBOUND 
Highland Ave Bethlehem 

SRL 

SOUTHBOUND I 
Pike (S.R. 201 
SR 

EXISTING TRAFFIC 13 77 12 23 388 33 50 105 231 170 300 26 

2014 to 2016 Growth Factor 1.022 13 79 12 24 396 34 51 107 236 179 307 27 

Balancing Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

ADJUSTED EXISTING TRAFFIC 13 79 12 24 396 34 51 107 236 179 307 27 

Background Growth 4.57 % 1 4 1 1 18 2 2 5 11 8 14 1 

EXISTING W/ BACKGROUND 14 83 13 25 414 36 53 112 247 187 321 28 

TOTAL "OTHER" DEVELOPMENTS 0 0 0 0 0 0 0 0 0 0 0 0 

Other Adjustments 0 0 0 0 0 0 0 0 0 0 0 0 

FUTURE TRAFFIC W/O PROJECT 14 83 13 25 414 36 53 112 247 187 321 28 

TOTAL "NEW" SITE TRAFFIC 
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Single Family Attached Twins 2 2 1 

Single Family Attached Townhomes 3 4 1 

0 0 0 

Senior Living Apartments 6 8 2 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

Pass-By Traffic 0 0 0 

Other Adjustments 0 0 0 

FUTURE TRAFFIC W/ PROJECT 198 336 33 

"New" Site Traffic % of Total 0.0% 5.6 4.5 15.2 
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McMahon Associates 2023 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

Lana Group 

..041  

EBL _ W131. 

4- 

WO.T WBR MX 

t 

NOT 

P 

NBR 

\' 

SL SOT 

4/  

SBA 

Lane Configurations 44 T+ ) 1+ 

Volume (vph) 1 17 44 15 24 4 37 417 16 2 517 22 

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 

Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 

Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Frt 0.903 0.988 0.995 0.994 

Flt Protected 0.999 0.983 0.950 0.950 
Satd. Flow (prot) 0 1777 0 0 1718 0 1423 1635 0 1670 1660 0 

Flt Permitted 0.999 0.983 0.950 0.950 

Satd. Flow (perm) 0 1777 0 0 1718 0 1423 1635 0 1670 1660 0 

Link Speed (mph) 25 25 40 40 

Link Distance (ft) 1041 913 734 414 
Travel Time (s) 28.4 24.9 12.5 7.1 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Heavy Vehicles (%) 0% 6% 2% 0% 4% 0% 11% 5% 0% 0% 5% 10% 

Adj. Flow (vph) 1 18 48 16 26 4 40 453 17 2 562 24 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 67 0 0 46 0 40 470 0 2 586 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 

Link Offset(ft) 0 0 0 0 

Crosswalk Width(ft) 16 16 16 16 

Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.19 1.13 1.13 1.11 1.11 1.11 

Turning Speed (mph) 15 9 15 9 15 9 15 9 

Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2023 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

1 
Int Delay, s/veh 

- vement 

2.5 

ERL LEK ' L Wig WO_ _NBL NOT _NOR_ Sk,__BiT 
Vol, veh/h 1 17 44 15 24 4 37 417 16 2 517 22 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - None - - None - None - None 
Storage Length - - 75 75 - 
Veh in Median Storage, # 0 - 0 - 0 0 
Grade, % 1 - -1 - - 2 - - -2 - 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 0 6 2 0 4 0 11 5 0 0 5 10 
Mvmt Flow 1 18 48 16 26 4 40 453 17 2 562 24 

_ 
Major/Minor Minor2 Minorl Majorl _ cr2_ _ 
Conflicting Flow All 1136 1129 574 1153 1132 462 586 0 0 471 0 0 

Stage 1 578 578 542 542 - 
Stage 2 558 551 - 611 590 - 

Critical Hdwy 7.3 6.76 6.32 6.9 6.34 6.1 4.4 - 4.3 
Critical Hdwy Stg 1 6.3 5.76 - 5.9 5.34 
Critical Hdwy Stg 2 6.3 5.76 5.9 5.34 - - - - 
Follow-up Hdwy 3 4.054 3.1 3 4.036 3.1 3.1 - - 3 
Pot Cap-1 Maneuver 185 188 537 205 214 643 723 - - 827 

Stage 1 550 479 - 613 533 - 
Stage 2 565 494 - 563 508 - - 

Platoon blocked, % 
Mov Cap-1 Maneuver 158 177 537 164 202 643 723 827 
Mov Cap-2 Maneuver 158 177 164 202 

Stage 1 520 478 579 504 
Stage 2 503 467 492 507 

Approach _ EB WB 
HCM Control Delay, s 18.4 28.6 0.8 0 
HCM LOS 

Minor Lana/Major Walt NBL N1BT N BR EBIA 11/1/BLn 1 SBL SST SBR 
Capacity (veh/h) 723 - - 336 199 827 - 
HCM Lane V/C Ratio 0.056 - 0.201 0.235 0.003 
HCM Control Delay (s) 10.3 - 18.4 28.6 9.4 
HCM Lane LOS B -CD A 
HCM 95th %tile Q(veh) 0.2 - 0.7 0.9 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2023 Future without Development 
Weekday Morning 

Lane Qcoup BBL 

1p 

BBR NBL 

\ tJr 

NBT $BT 

1  

SBR 
Lane Configurations V + 
Volume (vph) 9 26 10 496 712 18 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 11 11 11 11 
Grade (%) 2% 2% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.899 0.997 
Flt Protected 0.988 0.950 
Satd. Flow (prot) 1794 0 1636 1625 1664 0 
Flt Permitted 0.988 0.950 
Satd. Flow (perm) 1794 0 1636 1625 1664 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 752 515 734 
Travel Time (s) 20.5 8.8 12.5 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 0% 0% 0% 6% 5% 18% 
Adj. Flow (vph) 9 27 10 517 742 19 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 36 0 10 517 761 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 16 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 1.13 1.13 1.11 1.11 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2023 Future without Development 
3: Mattison Ave & Bethlehem Pike (S.R.2018) Weekday Morning 

intersection _ 
Int Delay, s/veh 0.5 

Movement.  NaL  NH 
Vol, veh/h 9 26 10 496 712 18 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized None - None - None 
Storage Length 0 75 
Veh in Median Storage, # 0 0 0 
Grade, % 2 - 2 -2 
Peak Hour Factor 96 96 96 96 96 96 
Heavy Vehicles, % 0 0 0 6 5 18 
Mvmt Flow 9 27 10 517 742 19 

Major/Minor _ _ _ Min4 1041ert r2_ 
Conflicting Flow All 1289 751 760 

Stage 1 751 
Stage 2 538 

Critical Hdwy 6.8 6.4 4.3 
Critical Hdwy Stg 1 5.8 
Critical Hdwy Stg 2 5.8 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 172 415 653 

Stage 1 481 
Stage 2 626 

Platoon blocked, % 
Mov Cap-1 Maneuver 169 415 653 
Mov Cap-2 Maneuver 322 

Stage 1 481 
Stage 2 616 

Approach EB NB SB 
HCM Control Delay, s 15.3 0.2 0 
HCM LOS 

Minor Lane/Major Myrat NBL NBT B.13Ln1 SWF BM 
Capacity (veh/h) 653 - 386 
HCM Lane V/C Ratio 0.016 - 0.094 
HCM Control Delay (s) 10.6 - 15.3 
HCM Lane LOS B - C 
HCM 95th %tile Q(veh) 0 - 0.3 

HCM 2010 TWSC 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 
4: Bethlehem Pike (SR. 2018) & Church St 

2023 Future without Development 
Weekday Morning 

Lane Group EBL EMI 

4\ 

NBL 

t 

NBT SBT SBR 
Lane Configurations V t 
Volume (vph) 5 32 15 481 704 5 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 11 10 11 10 
Grade (%) 1% 1% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Fit 0.883 0.999 
Flt Protected 0.993 0.950 
Satd. Flow (prot) 1727 0 1645 1562 1755 0 
Flt Permitted 0.993 0.950 
Satd. Flow (perm) 1727 0 1645 1562 1755 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 323 582 515 
Travel Time (s) 8.8 9.9 8,8 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 0% 0% 0% 7% 0% 6% 
Adj. Flow (vph) 5 33 16 501 733 5 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 38 0 16 501 738 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 15 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.95 0.95 1.13 1.18 1.11 1.16 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (SR. 2018) & Church St 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2023 Future without Development 
4: Bethlehem Pike (S.R. 2018) & Church St Weekday Morning 

Intemeotion 
Int Delay, s/veh 0.6 

Movement  .-.- NBT T S 
Vol, veh/h 5 32 15 481 704 5 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized None - None - None 
Storage Length 0 75 
Veh in Median Storage, # 0 0 0 
Grade, % 1 - 1 -2 
Peak Hour Factor 96 96 96 96 96 96 
Heavy Vehicles, % 0 0 0 7 0 6 
Mvmt Flow 5 33 16 501 733 5 

Major/Minor Minor2 Major1 Major? 
Conflicting Flow All 1268 736 739 0 

Stage 1 736 
Stage 2 532 

Critical Hdwy 6.6 6.3 4.3 
Critical Hdwy Stg 1 5.6 
Critical Hdwy Stg 2 5.6 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 190 432 665 

Stage 1 511 
Stage 2 649 

Platoon blocked, % 
Mov Cap-1 Maneuver 185 432 665 
Mov Cap-2 Maneuver 341 

Stage 1 511 
Stage 2 633 

Arvroaoh 

  

EB 

 

NB 

 

      

       

HCM Control Delay, s 
HCM LOS 

14.5 

 

0.3 

 

Minor Lane/Major Want NBL NBT EBLn 1 SBT SBR _ 
Capacity (veh/h) 665 - 417 
HCM Lane V/C Ratio 0.023 - 0.092 
HCM Control Delay (s) 10.5 - 14.5 
HCM Lane LOS B - B 
HCM 95th %tile Q(veh) 0.1 - 0.3 

HCM 2010 TWSC 4: Bethlehem Pike (S.R. 2018) & Church St 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2023 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

4- 
4̀ . P \* 4, 4/  

Lane Group _ ER EBT em WK._ WBT WBR NBi. NBT 1NBR SOL SST $BA 

Lane Configurations 40 4+ 'I 1+ 11 T+ 
Volume (vph) 27 86 21 35 72 183 14 308 51 255 491 10 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 14 14 14 14 14 14 11 13 13 11 14 14 

Grade (%) -1% _1% 2% _1% 

Storage Length (ft) 0 0 0 0 125 0 150 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.979 0.915 0.979 0.997 
Flt Protected 0.990 0.994 0.950 0.950 
Satd. Flow (prot) 0 1829 0 0 1682 0 1636 1678 0 1629 1814 0 
Flt Permitted 0.804 0.952 0.471 0.373 
Satd. Flow (perm) 0 1486 0 0 1611 0 811 1678 0 639 1814 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 12 115 13 2 
Link Speed (mph) 35 35 40 40 
Link Distance (ft) 830 753 301 582 
Travel Time (s) 16.2 14.7 5.1 9.9 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 4% 1% 5% 6% 7% 3% 0% 8% 4% 2% 6% 10% 
Adj. Flow (vph) 28 90 22 36 75 191 15 321 53 266 511 10 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 140 0 0 302 0 15 374 0 266 521 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.98 0.98 0.98 0.98 0.98 0.98 1.13 1.04 1.04 1.11 0.98 0.98 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Number of Detectors 1 1 1 1 1 1 1 1 
Detector Template Left Left 
Leading Detector (ft) 20 35 20 35 6 6 35 6 
Trailing Detector (ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Position(ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Size(ft) 20 40 20 40 6 6 40 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA pm+pt NA 
Protected Phases 4 8 2 1 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 1 6 
Switch Phase 
Minimum Initial (s) 3.0 3.0 3.0 3.0 27.0 27.0 3.0 27.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's Villa1Traffic1AnalysislMay 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associates 2023 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

Lerie Grtu EEL. eat 

C 

EVT 

4". 4\ 

Wtil‘ 21; 

t P 4/  

114.0R 
Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 24.0 24.0 24.0 24.0 33.0 33.0 16.0 49.0 
Total Split (%) 32.9% 32.9% 32.9% 32.9% 45.2% 45.2% 21.9% 67.1% 
Maximum Green (s) 18.0 18.0 18.0 18.0 27.0 27.0 10.0 43.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 
Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

Intersection Summary 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 67.4 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (S.R. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
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McMahon Associates 2023 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

 

Movement Bt. EBT EBR WM_ 

4- 

WBT WBR 

4\ 

NBI. 

t 

NBT NR _ $11. SAT R 
Lane Configurations 4; <4 ) t.). ) 't,  

Volume (veh/h) 27 86 21 35 72 183 14 308 51 255 491 10 
Number 7 4 14 3 8 18 5 2 12 1 6 16 
Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1840 1881 1881 1803 1881 1782 1725 1853 1774 1774 1881 
Adj Flow Rate, veh/h 28 90 22 36 75 191 15 321 53 266 511 10 
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Percent Heavy Veh, % 1 1 1 7 7 7 0 8 8 2 6 6 
Cap, veh/h 107 294 63 87 110 236 470 594 98 582 1070 21 
Arrive On Green 0.22 0.24 0.22 0.22 0.24 0.22 0.41 0.41 0.40 0.13 0.62 0.60 
Sat Flow, veh/h 186 1247 267 116 466 1001 886 1444 238 1689 1734 34 

Grp Volume(v), veh/h 140 0 0 302 0 0 15 0 374 266 0 521 
Grp Sat Flow(s),veh/h/In 1701 0 0 1582 0 0 886 0 1683 1689 0 1768 
Q Serve(g_s), s 0.0 0.0 0.0 6.8 0.0 0.0 0.7 0.0 11.5 5.3 0.0 10.9 
Cycle Q Clear(g_c), s 4.5 0.0 0.0 12.4 0.0 0.0 0.7 0.0 11.5 5.3 0.0 10.9 
Prop In Lane 0.20 0.16 0.12 0.63 1.00 0.14 1.00 0.02 
Lane Grp Cap(c), veh/h 440 0 0 409 0 0 470 0 692 582 0 1091 
V/C Ratio(X) 0.32 0.00 0.00 0.74 0.00 0.00 0.03 0.00 0.54 0.46 0.00 0.48 
Avail Cap(c_a), veh/h 509 0 0 477 0 0 470 0 693 632 0 1143 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 21.7 0.0 0.0 24.9 0.0 0.0 12.1 0.0 15.2 9.0 0.0 7.1 
Incr Delay (d2), s/veh 0.4 0.0 0.0 5.1 0.0 0.0 0.0 0.0 0.8 0.6 0.0 0.3 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%lie Back0fQ(95%),veh/In 4.1 0.0 0.0 10.1 0.0 0.0 0.5 0.0 9.3 4.6 0.0 9.1 
LnGrp Delay(d),s/veh 22.1 0.0 0.0 30.0 0.0 0.0 12.2 0.0 16.1 9.6 0.0 7.4 
LnGrp LOS C C B B A A 

Approach Vol, veh/h 140 302 389 787 
Approach Delay, s/veh 22.1 30.0 15.9 8.1 
Approach LOS C C B A 

Timer 1 2 3 4 5 6 7 8 

Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 14.0 33.0 21.1 47.0 21.1 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 10.0 27.0 18.0 43.0 18.0 
Max Q Clear Time (g_c+I1), s 7.8 13.5 6.5 12.9 14.4 
Green Ext Time (p_c), s 0.2 2.2 1.3 2.5 0.6 

Intersection Summary 
HCM 2010 Ctrl Delay 15.3 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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McMahon Associaites 2023 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

Lane Group EBL g871 

Nil 

E* 

ye" 

WK. 

4-  

WBT WBR 

4\ t 

NOT 

P 

MR_ 3 R _ NE I 
Lane Configurations 4.  44 ) T. 
Volume (vph) 24 48 61 7 27 6 65 573 8 9 490 51 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 
Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.938 0.980 0.998 0.986 
Flt Protected 0.991 0.992 0.950 0.950 
Satd. Flow (prot) 0 1861 0 0 1759 0 1534 1719 0 1670 1733 0 
Flt Permitted 0.991 0.992 0.950 0.950 
Satd. Flow (perm) 0 1861 0 0 1759 0 1534 1719 0 1670 1733 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 913 734 414 
Travel Time (s) 28.4 24.9 12.5 7.1 
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 
Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 3% 0% 0% 0% 0% 0% 
Adj. Flow (vph) 25 51 64 7 28 6 68 603 8 9 516 54 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 140 0 0 41 0 68 611 0 9 570 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 0 0 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.19 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
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McMahon Associaites 2023 Future without Development 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

Intersection 
Int Delay, s/veh 7.7 

IV1ovement ESL  _  EST BR, Mt W8T Mil NIL _ NOT_ NOR $S1,, 
Vol, veh/h 24 48 61 7 27 6 65 573 8 9 490 51 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - None - None - None - None 
Storage Length 75 75 
Veh in Median Storage, # 0 0 0 0 
Grade, % - 1 -1 - 2 - -2 
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95 
Heavy Vehicles, % 0 0 3 0 0 0 3 0 0 0 0 0 
Mvmt Flow 25 51 64 7 28 6 68 603 8 9 516 54 

Major/Minor Miner2 Maori _ Majorl MA012  _ 
Conflicting Flow All 1324 1310 543 1363 1332 607 569 0 0 612 0 0 

Stage 1 562 562 744 744 - - 
Stage 2 762 748 - 619 588 - 

Critical Hdwy 7.3 6.7 6.33 6.9 6.3 6.1 4.3 - - 4.3 
Critical Hdwy Stg 1 6.3 5.7 5.9 5.3 - 
Critical Hdwy Stg 2 6.3 5.7 5.9 5.3 
Follow-up Hdwy 3 4 3.1 3 4 3,1 3 3 
Pot Cap-1 Maneuver 135 149 560 147 168 533 764 737 

Stage 1 562 497 476 442 - 
Stage 2 427 405 557 516 - - - - 

Platoon blocked, % 
Mov Cap-1 Maneuver 106 134 560 85 151 533 764 - 737 - 
Mov Cap-2 Maneuver 106 134 85 151 - 

Stage 1 512 491 434 403 - - - 
Stage 2 357 369 437 510 - - - 

Approact ES WI3 NB SB 

HCM Control Delay, s 62.1 39 1 0.2 
HCM LOS 

Minor Lane/Major Mvmt NBL NBT NBIR EBLn1WBIA1 BBL ST BER 

Capacity (veh/h) 764 - - 192 147 737 
HCM Lane V/C Ratio 0.09 - - 0.729 0.286 0.013 
HCM Control Delay (s) 10.2 - - 62.1 39 9.9 
HCM Lane LOS B - - F E A 
HCM 95th %tile Q(veh) 0.3 - - 4.7 1.1 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associaites 2023 Future without Development 
3: Mattison Ave & Bethlehem Pike (S.R.2018) Weekday Afternoon 

t 4,  

Lend Grow BL k NitT 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Lane Util. Factor 
Frt 
Flt Protected 
Satd. Flow (prot) 
Flt Permitted 
Satd. Flow (perm) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Heavy Vehicles (%) 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Enter Blocked Intersection 
Lane Alignment 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 
Two way Left Turn Lane 
Headway Factor 
Turning Speed (mph) 
Sign Control 

Intersection Summary 

13 19 17 663 526 29 
1800 1800 1800 1800 1800 1800 

16 16 11 11 11 11 
2% 2% -2% 

0 0 75 0 
1 0 1 0 

25 25 
1.00 1.00 1.00 1.00 1.00 1.00 

0.920 0.993 
0.980 0.950 
1764 0 1636 1706 1707 0 
0.980 0.950 
1764 0 1636 1706 1707 0 

25 40 40 
752 515 734 
20.5 8.8 12.5 
0.99 0.99 0.99 0.99 0.99 0.99 
8% 0% 0% 1% 2% 7% 
13 19 17 670 531 29 

32 0 17 670 560 0 
No No No No No No 

Left Right Left Left Left Right 
16 11 11 
0 0 0 

16 16 16 
Yes Yes 

0.92 0.92 1.13 1.13 1.11 1.11 
15 9 15 9 

Stop Free Free 

Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's VillakTrafficlAnalysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 



HCM Control Delay, s 
HCM LOS 

McMahon Associaites 
3: Mattison Ave & Bethlehem Pike (S.R.2018) 

2023 Future without Development 
Weekday Afternoon 

Intersection 
Int Delay, s/veh 0.5 

Movement EBL ER NBL NBT SBT SBR 

Vol, veh/h 13 19 17 663 526 29 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RT Channelized None - None - None 
Storage Length 0 75 - 
Veh in Median Storage, # 0 0 0 
Grade, % 2 - 2 -2 
Peak Hour Factor 99 99 99 99 99 99 
Heavy Vehicles, % 8 0 0 1 2 7 
Mvmt Flow 13 19 17 670 531 29 

1\44oriMiner Minor2 Major2 
Conflicting Flow All 1250 546 561 0 0 

Stage 1 546 
Stage 2 704 

Critical Hdwy 6.88 6.4 4.3 
Critical Hdwy Stg 1 5.88 
Critical Hdwy Stg 2 5.88 
Follow-up Hdwy 3.1 3.1 3 
Pot Cap-1 Maneuver 174 551 769 

Stage 1 597 
Stage 2 490 

Platoon blocked, % 
Mov Cap-1 Maneuver 170 551 769 
Mov Cap-2 Maneuver 319 

Stage 1 597 
Stage 2 479 

Minor LanelMa'or Mvint 
Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

  

 

769 
0.022 

9.8 
A 

0.1 

- 425 
- 0.076 
- 14.2 
- B 

0.2 

HCM 2010 TWSC 3: Mattison Ave & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associaites 
4: Bethlehem Pike (SR. 2018) & Church St 

2023 Future without Development 
Weekday Afternoon 

Lane Group 

t 

Lane Configurations 1`. 14 

Volume (vph) 17 44 38 647 498 14 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 11 10 11 10 
Grade (%) 1% 1% -2% 
Storage Length (ft) 0 0 75 0 
Storage Lanes 1 0 1 0 
Taper Length (ft) 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.902 0.996 
Flt Protected 0.986 0.950 
Satd. Flow (prot) 1752 0 1645 1655 1713 0 
Flt Permitted 0.986 0.950 
Satd. Flow (perm) 1752 0 1645 1655 1713 0 
Link Speed (mph) 25 40 40 
Link Distance (ft) 323 582 515 
Travel Time (s) 8.8 9.9 8.8 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 
Heavy Vehicles (%) 0% 0% 0% 1% 2% 8% 
Adj. Flow (vph) 17 45 39 660 508 14 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 62 0 39 660 522 0 
Enter Blocked Intersection No No No No No No 
Lane Alignment Left Right Left Left Left Right 
Median Width(ft) 15 11 11 
Link Offset(ft) 0 0 0 
Crosswalk Width(ft) 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.95 0.95 1.13 1.18 1.11 1.16 
Turning Speed (mph) 15 9 15 9 
Sign Control Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (SR. 2018) & Church St 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associaites 
4: Bethlehem Pike (S.R. 2018) & Church St 

2023 Future without Development 
Weekday Afternoon 

Intersection 
Int Delay, s/veh 0.9 

Movement _ _ Net. NOT SOT SBA 

Vol, veh/h 17 44 38 647 498 14 
Conflicting Peds, #/hr 0 0 0 0 0 0 
Sign Control Stop Stop Free Free Free Free 
RI Channelized - None - None - None 
Storage Length 0 75 
Veh in Median Storage, # 0 0 0 
Grade, % 1 - 1 -2 
Peak Hour Factor 98 98 98 98 98 98 
Heavy Vehicles, % 0 0 0 1 2 8 
Mvmt Flow 17 45 39 660 508 14 

Major/Minor Minot2 Majorl Major2 

Conflicting Flow All 1253 515 522 
Stage 1 515 
Stage 2 738 

Critical Hdwy 6.6 6.3 4.3 
Critical Hdwy Stg 1 5.6 
Critical Hdwy Stg 2 5.6 
Follow-up Hdwy 3 3.1 3 
Pot Cap-1 Maneuver 194 584 793 

Stage 1 662 
Stage 2 510 

Platoon blocked, % 
Mov Cap-1 Maneuver 184 584 793 
Mov Cap-2 Maneuver 337 

Stage 1 662 
Stage 2 485 

Approach 
HCM Control Delay, s 
HCM LOS 

Minor Lane/Major Mvmt NBL NIMBLni SBT SBR 
Capacity (veh/h) 793 - 485 
HCM Lane V/C Ratio 0.049 - 0.128 
HCM Control Delay (s) 9.8 - 13.5 
HCM Lane LOS A - B 
HCM 95th %tile Q(veh) 0.2 - 0.4 

HCM 2010 TWSC 4: Bethlehem Pike (S.R. 2018) & Church St 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 
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McMahon Associaites 2023 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

Wa 

k 

WBR NØL 

t 

t 

P 

NEM 

\* 

4+ 4+ vi 1+ ) 
83 13 53 112 247 25 414 36 187 

1800 1800 1800 1800 1800 1800 1800 1800 1800 
14 14 14 14 14 11 13 13 11 

-1% -1% 2% 
o o 0 125 0 150 
o o o 1 o 1 

25 25 25 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.984 0.919 0.988 
0.994 0.994 0.950 0.950 
1873 0 0 1747 0 1636 1786 0 1629 
0.911 0.942 0.548 0.287 
1717 o 0 1656 0 944 1786 0 492 

Yes Yes Yes 
9 104 7 

35 35 40 
830 753 301 

16.2 14.7 5.1 
0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
1% 0% 0% 1% 1% 0% 2% 0% 2% 
85 13 54 114 252 26 422 37 191 

112 o 0 420 0 26 459 0 191 
No No No No No No No No No 

Left Right Left Left Right Left Left Right Left 
0 o 11 
o o o 

16 16 16 
Yes 

0.98 0.98 0.98 0.98 0.98 1.13 1.04 1.04 1.11 
9 15 9 15 9 15 

1 1 1 1 1 1 
Left 

35 20 35 6 6 35 
-5 0 -5 o o -5 
-5 0 -5 o o -5 
40 20 40 6 6 40 

Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 

0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
NA Perm NA Perm NA pm+pt 

4 8 2 1 
8 2 6 

4 8 8 2 2 1 

3.0 3.0 3.0 27.0 27.0 3.0 

1+ 
321 28 

1800 1800 
14 14 

-1% 
o 
0 

1.00 1.00 
0.988 

1889 o 

1889 o 
Yes 

10 
40 

582 
9.9 

0.98 0.98 
1% 0% 
328 29 

357 o 
No No 

Left Right 
11 
0 

16 
Yes 
0.98 0.98 

9 
1 

6 
o 
o 
6 

Cl+Ex 

0.0 
0.0 
0.0 
NA 

6 

6 

27.0 

witio k  
Lane Configurations 
Volume (vph) 14 
Ideal Flow (vphpl) 1800 
Lane Width (ft) 14 
Grade (%) 
Storage Length (ft) 0 
Storage Lanes o 
Taper Length (ft) 25 
Lane Util. Factor 1.00 
Frt 
Flt Protected 
Satd. Flow (prot) 0 
Flt Permitted 
Satd. Flow (perm) 0 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 0.98 
Heavy Vehicles (%) 0% 
Adj. Flow (vph) 14 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 
Enter Blocked Intersection No 
Lane Alignment Left 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 
Two way Left Turn Lane 
Headway Factor 0.98 
Turning Speed (mph) 15 
Number of Detectors 1 
Detector Template Left 
Leading Detector (ft) 20 
Trailing Detector (ft) 0 
Detector 1 Position(ft) 0 
Detector 1 Size(ft) 20 
Detector 1 Type Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 
Detector 1 Queue (s) 0.0 
Detector 1 Delay (s) 0.0 
Turn Type Perm 
Protected Phases 
Permitted Phases 4 
Detector Phase 4 
Switch Phase 
Minimum Initial (s) 3.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associaites 2023 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

Nt 
4- t d 

Lane Gropp_ _8L EBT _ lik/BT vvf3R Nipi.. NBT NBIR Bet 

Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 

Total Split (s) 26.0 26.0 26.0 26.0 34.0 34.0 13.0 47.0 

Total Split (%) 35.6% 35.6% 35.6% 35.6% 46.6% 46.6% 17.8% 64.4% 

Maximum Green (s) 20.0 20.0 20.0 20.0 28.0 28.0 7.0 41.0 

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 

Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 

Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

Recall Mode None None None None Min Min None Min 

Iti section Summary 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 69.6 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (SR. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 



McMahon Associaites 2023 Future without Development 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

c 4-  k- 4\ t 
NI UT MR Wat. WIT 
Lane Configurations 
Volume (veh/h) 
Number 

14 
7 

4+ 
83 

4 
13 
14 

53 
3 

4+ 
112 

8 
247 
18 

25 
5 

414 
2 

36 
12 

1 
187 

1 
321 

6 
28 
16 

Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1867 1881 1881 1865 1881 1782 1820 1853 1774 1864 1881 
Adj Flow Rate, veh/h 14 85 13 54 114 252 26 422 37 191 328 29 
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0 
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
Percent Heavy Veh, % 1 1 1 1 1 1 0 2 2 2 1 1 
Cap, veh/h 86 422 59 99 149 286 505 647 57 458 960 85 
Arrive On Green 0.28 0.29 0.28 0.28 0.29 0.28 0.39 0.39 0.38 0.11 0.57 0.55 
Sat Flow, veh/h 101 1450 204 144 511 983 1030 1650 145 1689 1689 149 
Grp Volume(v), veh/h 112 0 0 420 0 0 26 0 459 191 0 357 
Grp Sat Flow(s),veh/h/In 1754 0 0 1639 0 0 1030 0 1794 1689 0 1838 
Q Serve(g_s), s 0.0 0.0 0.0 11.7 0.0 0.0 1.1 0.0 14.9 4.2 0.0 7.4 
Cycle Q Clear(g_c), s 3.3 0.0 0.0 17.7 0.0 0.0 1.1 0.0 14.9 4.2 0.0 7.4 
Prop In Lane 0.12 0.12 0.13 0.60 1.00 0.08 1.00 0.08 
Lane Grp Cap(c), veh/h 543 0 0 511 0 0 505 0 704 458 0 1045 
V/C Ratio(X) 0.21 0.00 0.00 0.82 0.00 0.00 0.05 0.00 0.65 0.42 0.00 0.34 
Avail Cap(c_a), veh/h 548 0 0 516 0 0 519 0 729 467 0 1081 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 19.2 0.0 0.0 24.5 0.0 0.0 13.6 0.0 17.8 11.4 0.0 8.3 
lncr Delay (d2), s/veh 0.2 0.0 0.0 10.2 0.0 0.0 0.0 0.0 2.0 0.6 0.0 0.2 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
%ile Back0fQ(95%),veh/In 3.2 0.0 0.0 14.7 0.0 0.0 0.7 0.0 12.4 3.8 0.0 6.9 
LnGrp Delay(d),s/veh 19.4 0.0 0.0 34.7 0.0 0.0 13.7 0.0 19.8 12.1 0.0 8.5 
LnGrp LOS B C B B B A 
Approach Vol, veh/h 112 420 485 548 
Approach Delay, s/veh 19.4 34.7 19.4 9.7 
Approach LOS B C B A 

Timer 'I 2 3 4 5 6 7 8 
Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 12.6 33.0 25.8 45.6 25.8 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 7.0 28.0 20.0 41.0 20.0 
Max Q Clear Time (g_c+I1), s 6.7 16.9 5.3 9.4 19.7 
Green Ext Time (p_c), s 0.0 1.8 1.8 2.2 0.1 

Intersection Summary 
HCM 2010 Ctrl Delay 20.1 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (SR. 2018) 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1W020231PMPeak.syn Synchro 8 Build 806 Revision 77 



APPENDIX J 

2023 Future with Development 
Capacity/Level-of-Service Analysis Worksheets 



McMahon Associates 
1: Access & Lindenwold Terrace 

2023 with Development (base) 
Weekday Morning 

Lane Group EBT OR WEL 

41  

WET Nf3L 

4\ 
 

NBR 
Lane Configurations t. 4 Y 
Volume (vph) 34 1 1 42 0 0 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 
Grade (%) 0% -1% 0% 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.997 
Flt Protected 0.999 
Satd. Flow (prot) 1759 0 0 1772 1765 0 
Flt Permitted 0.999 
Satd. Flow (perm) 1759 0 0 1772 1765 0 
Link Speed (mph) 30 25 25 
Link Distance (ft) 956 64 298 
Travel Time (s) 21.7 1.7 8.1 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 
Adj. Flow (vph) 38 1 1 47 0 0 
Shared Lane Traffic (3/0) 
Lane Group Flow (vph) 39 0 0 48 0 0 
Sign Control Free Free Stop 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 1: Access & Lindenwold Terrace 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1WD20231AMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 
1: Access & Lindenwold Terrace 

2023 with Development (base) 
Weekday Morning 

lnterseetofl 
Int Delay, s/veh 0.1 

Movement WOL 101. _ 
Vol, veh/h 34 1 1 42 0 0 
Conflicting Peds, #/hr 0 0 0 0 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, c/o 0 -1 0 
Peak Hour Factor 90 90 90 90 90 90 
Heavy Vehicles, % 2 2 2 2 2 2 
Mvmt Flow 38 1 1 47 0 0 

111,1ApritAinor ,Malnr1 Major2 _ Minorl 
Conflicting Flow All 0 0 39 0 87 38 

Stage 1 38 
Stage 2 - 49 

Critical Hdwy - 4.3 6.42 6.22 
Critical Hdwy Stg 1 - - 5.42 
Critical Hdwy Stg 2 - 5.42 - 
Follow-up Hdwy 3 3 3.1 
Pot Cap-1 Maneuver 1164 1065 1105 

Stage 1 - 1151 
Stage 2 - 1138 

Platoon blocked, % - 
Mov Cap-1 Maneuver - 1164 1064 1105 
Mov Cap-2 Maneuver - 1064 

Stage 1 - - 1151 - 
Stage 2 - - 1137 

Approach _ ES WB NB 

HCM Control Delay, s 0 0.2 0 
HCM LOS A 

Minor Lane/Major Mwnt NE Ln1 EBT E R WEL WBT 
Capacity (veh/h) - 1164 
HCM Lane V/C Ratio - 0.001 
HCM Control Delay (s) 0 - 8.1 0 
HCM Lane LOS A A A 
HCM 95th %tile Q(veh) 0 

HCM 2010 TWSC 1: Access & Lindenwold Terrace 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1WD20231AMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 2023 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

Lane Group 

f 

EBL 

-I. 

EBT 

...., 

BA 

C 

WBL 

4- 

WV 

k. 

WBR 

4  \ 

Nal 

t 

NBT 

t 

NBR 

\* 

RI 

/ d  

BlicZ 
Lane Configurations 4. 4. ) 1+  

Volume (vph) 1 17 45 15 24 4 42 444 19 3 526 22 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 
Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.903 0.988 0.994 0.994 
Fit Protected 0.999 0.983 0.950 0.950 
Satd. Flow (prot) 0 1777 0 0 1718 0 1423 1634 0 1670 1660 0 
Flt Permitted 0.999 0.983 0.950 0.950 
Satd. Flow (perm) 0 1777 0 0 1718 0 1423 1634 0 1670 1660 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 1041 956 734 414 
Travel Time (s) 28.4 26.1 12.5 7.1 
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Heavy Vehicles (%) 0% 6% 2% 0% 4% 0% 11% 5% 0% 0% 5% 10% 
Adj. Flow (vph) 1 18 49 16 26 4 46 483 21 3 572 24 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 68 0 0 46 0 46 504 0 3 596 0 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa\TrafficlAnalysisWay 20161Synchro\WD20231AMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon AssOciates 2023 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Morning 

Int Delay, s/veh 2.7 

Movement L Bf1 wLWBfl1L NOL NOT NOR 
Vol, veh/h 1 17 45 15 24 4 42 444 19 3 526 22 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RI Channelized - None - None - None - None 
Storage Length 75 75 
Veh in Median Storage, # 0 0 0 0 
Grade, % 1 -1 - 2 - -2 
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92 
Heavy Vehicles, % 0 6 2 0 4 0 11 5 0 0 5 10 
Mvmt Flow 1 18 49 16 26 4 46 483 21 3 572 24 

MglortMinor Minor2 Wad Major! Major2 
Conflicting Flow All 1189 1185 584 1208 1186 493 596 0 0 503 0 

Stage 1 590 590 584 584 - 
Stage 2 599 595 - 624 602 

Critical Hdwy 7.3 6.76 6.32 6.9 6.34 6.1 4.4 4.3 
Critical Hdwy Stg 1 6.3 5.76 - 5.9 5.34 
Critical Hdwy Stg 2 6.3 5.76 5.9 5.34 
Follow-up Hdwy 3 4.054 3.1 3 4.036 3.1 3.1 3 
Pot Cap-1 Maneuver 170 174 530 188 200 618 717 806 

Stage 1 541 473 582 511 
Stage 2 534 470 - 553 502 

Platoon blocked, % 
Mov Cap-1 Maneuver 143 162 530 148 186 618 717 806 
Mov Cap-2 Maneuver 143 162 148 186 

Stage 1 506 471 545 478 - 
Stage 2 469 440 480 500 - - 

Approach ES WS NS 
HCM Control Delay, s 19.3 31.5 0.9 0.1 
HCM LOS 

Minor Lane/Major Mvmt NBL NBT NBR ERLOWBUI1 STK SBT SBR 

Capacity (veh/h) 717 - 320 182 806 
HCM Lane V/C Ratio 0.064 - 0.214 0.257 0.004 
HCM Control Delay (s) 10.4 - 19.3 31.5 9.5 
HCM Lane LOS B -CD A 
HCM 95th %tile Q(veh) 0.2 - 0.8 1 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20231AMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

2023 with Development (base) 
Weekday Morning 

Lane Group 

-fr 

E8L 

--p. 

EV 

"s" 
PR 

i 

VV8L 

.11- 

VV8T 

4%. 

Veft 

4  \ 

NEIL 

t 

TOT 

P 

_NM 

\* 

mit... 
/ 4/  

MR 
Lane Configurations 4. '1 I. ) 1. '1 t+ 

Volume (vph) 9 0 26 48 0 35 10 496 10 10 712 18 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 11 11 11 11 11 11 

Grade (%) 2% 0% 2% -2% 
Storage Length (ft) 0 0 50 0 75 0 75 0 

Storage Lanes 0 0 1 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Frt 0.899 0.850 0.997 0.996 
Flt Protected 0.988 0.950 0.950 0.950 
Satd. Flow (prot) 0 1794 0 1676 1500 0 1636 1621 0 1637 1662 0 

Flt Permitted 0.988 0.950 0.950 0.950 
Satd. Flow (perm) 0 1794 0 1676 1500 0 1636 1621 0 1637 1662 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 752 413 515 734 
Travel Time (s) 20.5 11.3 8.8 12.5 
Peak Hour Factor 0.96 0.90 0.96 0.90 0.90 0.90 0.96 0.96 0.90 0.90 0.96 0.96 
Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 6% 2% 2% 5% 18% 
Adj. Flow (vph) 9 0 27 53 0 39 10 517 11 11 742 19 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 36 0 53 39 0 10 528 0 11 761 0 

Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1W020231AMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

2023 with Development (base) 
Weekday Morning 

Intersection 
Int Delay, s/veh 

MQvernknt _ _ 

2.8 

_ OL. elie  __ _ Nit NV NBR L 413T AM 1F AM INF MR 
Vol, veh/h 
Conflicting Peds, #/hr 
Sign Control 
RT Channelized 

9 
0 

Stop 

0 
0 

Stop 
- 

26 48 0 35 
0 0 0 0 

Stop Stop Stop Stop 
None - - None 

10 496 10 
0 0 0 

Free Free Free 
- - Yield 

10 
0 

Free 

712 
0 

Free 
- 

18 
0 

Free 
None 

Storage Length 50 75 75 
Veh in Median Storage, # 
Grade, % 
Peak Hour Factor 96 

0 
2 

90 

- 0 
0 - 

96 90 90 90 

0 
- 2 

96 96 90 
- 

90 

0 
-2 
96 96 

Heavy Vehicles, % 0 2 0 2 2 2 0 6 2 2 5 18 
Mvrnt Flow 9 0 27 53 0 39 10 517 11 11 742 19 

Major/Minor Minor2 Mnor1 Majorl Mgijor2 
Conflicting Flow All 1330 1311 751 1325 1321 517 760 0 0 517 0 0 

Stage 1 773 773 538 538 - 
Stage 2 557 538 787 783 - - 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

7.5 
6.5 
6.5 

3 
124 

6.92 
5.92 
5.92 

4.018 
137 

6.4 7.12 6.52 6.22 
6.12 5.52 

- 6.12 5.52 
3.1 3 4.018 3.1 

415 144 157 589 

4.3 - 

- - 
3 - - 

653 - - 

4.3 

3 
797 

Stage 1 403 375 597 522 - - 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 

549 

113 
113 
397 

492 

133 
133 
370 

429 404 

415 132 152 589 
132 152 

- 588 514 

- - 

653 797 

Stage 2 505 484 395 398 

Approach ES W13 NB SB 
HCM Control Delay, s 22.2 33.5 0.2 0.1 
HCM LOS 

Minor Lane/Major Wait NBL NBT NBRESUMBLn1WBLn2 SBL SBT SBR 

Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 

653 
0.016 
10.6 

- 
- 
- 

- 246 132 589 797 
- 0.148 0.404 0.066 0.014 
- 22.2 49.6 11.5 9.6 

HCM Lane LOS B - -CEB A 
HCM 95th %tile Q(veh) 0 - - 0.5 1.7 0.2 0 

HCM 2010 TWSC 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1WD20231AMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 2023 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

Lane Group EBL 

-DP NI" 

ESA WBL VV8R NBL NX NR 

4/ 

4411 

4- 

Wirr EST 
Lane Configurations 4+ vi TI T+ 
Volume (vph) 13 0 19 31 0 21 17 663 31 29 526 29 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 16 16 16 12 12 12 11 11 11 11 11 11 
Grade (%) 2% 0% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 1 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.920 0.850 0.993 0.992 
Flt Protected 0.980 0.950 0.950 0.950 
Satd. Flow (prot) 0 1764 0 1676 1500 0 1636 1693 0 1637 1705 0 
Flt Permitted 0.857 0.952 0.444 0.367 
Satd. Flow (perm) 0 1542 0 1680 1500 0 765 1693 0 632 1705 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 45 337 10 10 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 752 575 515 734 
Travel Time (s) 20.5 15.7 8.8 12.5 
Peak Hour Factor 0.99 0.90 0.99 0.90 0.90 0.90 0.99 0.99 0.90 0.90 0.99 0.99 
Heavy Vehicles (%) 8% 2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 7% 
Adj. Flow (vph) 13 0 19 34 0 23 17 670 34 32 531 29 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 32 0 34 23 0 17 704 0 32 560 0 
Enter Blocked Intersection No No No No No No No No No No No No 
Lane Alignment Left Left Right Left Left Right Left Left Right Left Left Right 
Median Width(ft) 12 12 11 11 
Link Offset(ft) 0 0 0 0 
Crosswalk Width(ft) 16 16 16 16 
Two way Left Turn Lane Yes Yes 
Headway Factor 0.92 0.92 0.92 1.07 1.07 1.07 1.13 1.13 1.13 1.11 1.11 1.11 
Turning Speed (mph) 15 9 15 9 15 9 15 9 
Number of Detectors 1 2 1 2 1 2 1 2 
Detector Template Left Thru Left Thru Left Thru Left Thru 
Leading Detector (ft) 20 100 20 100 20 100 20 100 
Trailing Detector (ft) 0 0 0 0 0 0 0 0 
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 
Detector 1 Size(ft) 20 6 20 6 20 6 20 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 2 Position(ft) 94 94 94 94 
Detector 2 Size(ft) 6 6 6 6 
Detector 2 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 2 Channel 
Detector 2 Extend (s) 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA Perm NA 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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C 4  \ t 
Lane Group BL BT Vs/BL 

4 8 2 6 
4 8 2 6 
4 4 8 8 2 2 6 6 

4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
13.0 13.0 13.0 13.0 60.0 60.0 60.0 60.0 

17.8% 17.8% 17.8% 17.8% 82.2% 82.2% 82.2% 82.2% 
7.0 7.0 7.0 7.0 54.0 54.0 54.0 54.0 
4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6.0 6.0 6.0 6.0 6.0 6.0 6.0 

3.0 3.0 
None None 

6.4 
0.09 
0.18 

3.0 
None 

6.5 
0.09 
0.23 

3.0 
None 

6.5 
0.09 
0.05 

3.0 
C-Max 

61.6 
0.84 
0.03 

3.0 
C-Max 

61.6 
0.84 
0.49 

3.0 
C-Max 

61.6 
0.84 
0.06 

3.0 
C-Max 

61.6 
0.84 
0.39 

10.1 34.5 0.2 2.6 4.6 2.8 3.6 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 

10.1 34.5 0.2 2.6 4.6 2.8 3.6 
B C A A A A A 

10.1 20.7 4.5 3.6 
B C A A 

Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 
Lead/Lag 
Lead-Lag Optimize? 
Vehicle Extension (s) 
Recall Mode 
Act Effct Green (s) 
Actuated g/C Ratio 
v/c Ratio 
Control Delay 
Queue Delay 
Total Delay 
LOS 
Approach Delay 
Approach LOS 

McMahon Associates 2023 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

intereecton Summary  
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 73 
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow 
Natural Cycle: 40 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.49 
Intersection Signal Delay: 4.9 
Intersection Capacity Utilization 57.5% 
Analysis Period (min) 15 
Description: s 

 

Intersection LOS: A 
ICU Level of Service B 

 

Splits and Phases: 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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McMahon Associates 2023 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

Movement E81 EST EBR WEIL. VT WBR NM, ION RR AV, _ 

Lane Configurations 4) ) t+ vi t+ 1 
Volume (veh/h) 13 0 19 31 0 21 17 663 31 29 526 29 

Number 7 4 14 3 8 18 5 2 12 1 6 16 

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0 

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Adj Sat Flow, veh/h/In 1853 1795 1853 1765 1765 1800 1782 1764 1782 1782 1778 1818 

Adj Flow Rate, veh/h 13 0 19 34 0 23 17 670 0 32 531 29 

Adj No. of Lanes 0 1 0 1 1 0 1 1 0 1 1 0 

Peak Hour Factor 0.99 0.90 0.99 0.90 0.90 0.90 0.99 0.99 0.90 0.90 0.99 0.99 

Percent Heavy Veh, % 2 2 2 2 2 2 0 1 1 2 2 2 

Cap, veh/h 89 4 35 174 0 73 687 1388 0 606 1315 72 
Arrive On Green 0.05 0.00 0.05 0.05 0.00 0.05 0.79 0.79 0.00 0.79 0.79 0.79 

Sat Flow, veh/h 416 81 726 1388 0 1500 854 1764 0 772 1671 91 

Grp Volume(v), veh/h 32 0 0 34 0 23 17 670 0 32 0 560 

Grp Sat Flow(s),veh/h/In 1223 0 0 1388 0 1500 854 1764 0 772 0 1762 

Q Serve(g_s), s 1.1 0.0 0.0 0.0 0.0 1.1 0.5 9.5 0.0 1.1 0.0 7.2 

Cycle Q Clear(g_c), s 2.2 0.0 0.0 1.4 0.0 1.1 7.7 9.5 0.0 10.6 0.0 7.2 

Prop In Lane 0.41 0.59 1.00 1.00 1.00 0.00 1.00 0.05 

Lane Grp Cap(c), veh/h 129 0 0 174 0 73 687 1388 0 606 0 1387 

V/C Ratio(X) 0.25 0.00 0.00 0.19 0.00 0.32 0.02 0.48 0.00 0.05 0.00 0.40 

Avail Cap(c_a), veh/h 199 0 0 240 0 144 687 1388 0 606 0 1387 

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 

Uniform Delay (d), s/veh 34.2 0.0 0.0 33.7 0.0 33.6 3.6 2.7 0.0 4.5 0.0 2.4 

lncr Delay (d2), s/veh 1.0 0.0 0.0 0.5 0.0 2.5 0.1 1.2 0.0 0.2 0.0 0.9 

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

%ile Back0fQ(95%),veh/In 1.2 0.0 0.0 1.2 0.0 0.9 0.2 8.6 0.0 0.5 0.0 6.8 

LnGrp Delay(d),s/veh 35.2 0.0 0.0 34.3 0.0 36.0 3.7 3.9 0.0 4.6 0.0 3.3 

LnGrp LOS D C D A A A A 

Approach Vol, veh/h 32 57 687 592 

Approach Delay, s/veh 35.2 35.0 3.9 3.4 

Approach LOS D C A A 

Timer 
Assigned Phs 2 4 6 8 
Phs Duration (G+Y+Rc), s 63.5 9.5 63.5 9.5 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 
Max Green Setting (Gnnax), s 54.0 7.0 54.0 7.0 
Max Q Clear Time (g_c+I1), s 11.5 4.2 12.6 3.4 
Green Ext Time (p_c), s 10.6 0.1 10.5 0.1 

Intersection Summary 
HCM 2010 Ctrl Delay 5.7 
HCM 2010 LOS A 

HCM 2010 Signalized Intersection Summary 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
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T+ 
752 5 

1800 1800 
11 10 

-2% 
0 
0 

1.00 1.00 
0.999 

1755 0 

1755 0 
40 

515 
8.8 

0.96 0.96 
0% 6% 
783 5 

788 0 
Free 

McMahon Associates 2023 with Development (base) 
4: Bethlehem Pike (SR. 2018) & Church St/Access Weekday Morning 

f 

I„Ang %tittp EBt. _ ZOT 'EBR VVBL Nr3i WBR NBL Nir NBR  
Lane Configurations 4+ l'i 14  1 

Volume (vph) 5 0 32 o o 0 15 491 6 0 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 15 12 12 12 11 10 10 11 
Grade (%) 1% 0% 1% 
Storage Length (ft) o o o 0 75 0 75 
Storage Lanes o o o o 1 o 1 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.883 0.998 
Flt Protected 0.993 0.950 
Satd. Flow (plot) 0 1727 0 0 0 0 1645 1560 0 1723 
Flt Permitted 0.993 0.950 
Satd. Flow (perm) 0 1727 0 0 o 0 1645 1560 0 1723 
Link Speed (mph) 25 25 40 
Link Distance (ft) 323 435 582 
Travel Time (s) 8.8 11.9 9.9 
Peak Hour Factor 0.96 0.90 0.96 0.90 0.90 0.90 0.96 0.96 0.90 0.90 
Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 7% 2% 2% 
Adj. Flow (vph) 5 0 33 0 0 0 16 511 7 0 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 38 0 0 o 0 16 518 0 0 
Sign Control Stop Stop Free 

Interspetion Summary_ 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (S.R. 2018) & Church St/Access 
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McMahon Associates 
4: Bethlehem Pike (S.R. 2018) & Church St/Access 

2023 with Development (base) 
Weekday Morning 

Intersection 
Int Delay, s/veh 0.6 

Movement ELEBR_ WSL WST _ NBT NBR Sat_ T 

Vol, veh/h 5 0 32 0 0 0 15 491 6 0 752 5 
Conflicting Peds, #/hr 
Sign Control 
RI Channelized 

0 
Stop 

0 
Stop 

- 

0 
Stop 

None 

0 
Stop 

0 
Stop 

- 

0 
Stop 

None 

0 
Free 

- 

0 
Free 

- 

0 
Free 

None 

0 
Free 

0 
Free 

- 

0 
Free 

None 
Storage Length 75 75 
Veh in Median Storage, # 
Grade, % 
Peak Hour Factor 96 

0 
1 

90 96 90 

0 
0 

90 90 
- 

96 

0 
1 

96 90 
- 

90 

0 
-2 
96 96 

Heavy Vehicles, % 0 2 0 2 2 2 0 7 2 2 0 6 
Mvmt Flow 5 0 33 0 0 0 16 511 7 0 783 5 

Major/Minor Mino0 majori Mal012  
Conflicting Flow All 1332 1335 786 789 518 0 

Stage 1 
Stage 2 

Critical Hdwy 
Critical Hdwy Stg 1 
Critical Hdwy Stg 2 
Follow-up Hdwy 
Pot Cap-1 Maneuver 

Stage 1 
Stage 2 

Platoon blocked, % 
Mov Cap-1 Maneuver 
Mov Cap-2 Maneuver 

Stage 1 
Stage 2 

786 
546 
6.6 
5.6 
5.6 

3 
173 
482 
639 

169 
169 
482 
623 

786 
549 

6.72 
5.72 
5.72 

4.018 
143 
386 
501 

0 
0 
0 
0 

6.3 

3.1 
404 

404 

4.3 

3 
638 

638 

4.3 

3 
796 

796 

Approach ES NE3 

HCM Control Delay, s 16.9 0.3 
HCM LOS 

Minor Lane/Major 1Mvmt NSL NST NBR ESLn1 SBL SI3T SE3R 

Capacity (veh/h) 
HCM Lane V/C Ratio 
HCM Control Delay (s) 
HCM Lane LOS 
HCM 95th %tile Q(veh) 

638 
0.024 
10.8 

B 
0.1 

- - 340 
- 0.113 
- 16.9 
- C 
- 0.4 

796 

0 
A 
0 

HCM 2010 TWSC 4: Bethlehem Pike (SR. 2018) & Church St/Access 
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McMahon Associates 2023 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

--* -D. "Ni• i 4-  k- 4\ t P \* 1 d 
Lane Grow, - _ et iff-  OR WM_ Mt WBR tit Nin NOR PL._ A 
Lane Configurations 4. 4. 'I 1. li 
Volume (vph) 28 86 21 35 72 190 14 316 51 273 514 17 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 14 14 14 14 14 14 11 13 13 11 14 14 
Grade (%) -1% -1% 2% -1% 
Storage Length (ft) 0 0 0 0 125 0 150 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.979 0.913 0.979 0.995 
Flt Protected 0.990 0.994 0.950 0.950 
Satd. Flow (prot) 0 1829 0 0 1679 0 1636 1678 0 1629 1809 0 
Flt Permitted 0.792 0.953 0.457 0.364 
Satd. Flow (perm) 0 1463 0 0 1609 0 787 1678 0 624 1809 0 
Right Turn on Red Yes Yes Yes Yes 
Satd. Flow (RTOR) 12 119 13 4 
Link Speed (mph) 35 35 40 40 
Link Distance (ft) 830 753 301 582 
Travel Time (s) 16.2 14.7 5.1 9.9 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (°/0) 4% 1% 5% 6% 7% 3% 0% 8% 4% 2% 6% 10% 
Adj. Flow (vph) 29 90 22 36 75 198 15 329 53 284 535 18 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 141 0 0 309 0 15 382 0 284 553 0 
Number of Detectors 1 1 1 1 1 1 1 1 
Detector Template Left Left 
Leading Detector (ft) 20 35 20 35 6 6 35 6 
Trailing Detector (ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Position(ft) 0 -5 0 -5 0 0 -5 0 
Detector 1 Size(ft) 20 40 20 40 6 6 40 6 
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA pm+pt NA 
Protected Phases 4 8 2 1 6 
Permitted Phases 4 8 2 6 
Detector Phase 4 4 8 8 2 2 1 6 
Switch Phase 
Minimum Initial (s) 3.0 3.0 3.0 3.0 27.0 27.0 3.0 27.0 
Minimum Split (s) 9.0 9.0 9.0 9.0 33.0 33.0 9.0 33.0 
Total Split (s) 24.0 24.0 24.0 24.0 33.0 33.0 16.0 49.0 
Total Split (%) 32.9% 32.9% 32.9% 32.9% 45.2% 45.2% 21.9% 67.1% 
Maximum Green (s) 18.0 18.0 18.0 18.0 27.0 27.0 10.0 43.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 
Total Lost Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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McMahon Associates 
5: Highland Ave & Bethlehem Pike (SR. 2018) 

2023 with Development (base) 
Weekday Morning 

  

f k 4\ t 
e Orel* _ _ L.,  EBT EBR INBL. WBT WE3IR NBL NOT  

Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

Intersection Summary 
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 67.6 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (S.R. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
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McMahon Associates 2023 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Morning 

1 
Movement _ ..eg-jfflAtik VOI, m irk ____ AL-AC _ %IP 
Lane Configurations 
Volume (veh/h) 
Number 

4* 
28 86 21 

7 4 14 
35 

3 
72 

8 
190 
18 

) 
14 

5 

T+ 

316 
2 

51 
12 

) 

273 
1 

T+ 

514 
6 

17 
16 

Initial Q (Qb), veh 0 0 0 0 0 0 1 0 0 1 0 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1881 1840 1881 1881 1803 1881 1782 1725 1853 1774 1773 1881 
Adj Flow Rate, veh/h 29 90 22 36 75 198 15 329 53 284 535 18 
Adj No. of Lanes 0 1 0 0 1 0 1 1 0 1 1 0 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Percent Heavy Veh, % 1 1 1 7 7 7 0 8 8 2 6 6 
Cap, veh/h 109 293 63 85 109 242 453 588 95 576 1050 35 
Arrive On Green 0.22 0.24 0.22 0.22 0.24 0.22 0.41 0.41 0.39 0.14 0.62 0.60 
Sat Flow, veh/h 193 1225 262 113 455 1013 860 1450 234 1689 1705 57 

Grp Volume(v), veh/h 141 0 0 309 0 0 15 0 382 284 0 553 
Grp Sat Flow(s),veh/h/In 1680 0 0 1581 0 0 860 0 1684 1689 0 1763 
Q Serve(g_s), s 0.0 0.0 0.0 7.1 0.0 0.0 0.7 0.0 12.0 5.9 0.0 12.1 
Cycle Q Clear(g_c), s 4.5 0.0 0.0 12.9 0.0 0.0 0.7 0.0 12.0 5.9 0.0 12.1 
Prop In Lane 0.21 0.16 0.12 0.64 1.00 0.14 1.00 0.03 
Lane Grp Cap(c), veh/h 440 0 0 413 0 0 453 0 683 576 0 1086 
V/C Ratio(X) 0.32 0.00 0.00 0.75 0.00 0.00 0.03 0.00 0.56 0.49 0.00 0.51 
Avail Cap(c_a), veh/h 498 0 0 470 0 0 453 0 683 613 0 1124 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 21.9 0.0 0.0 25.2 0.0 0.0 12.5 0.0 15.8 9.4 0.0 7.4 
Incr Delay (d2), s/veh 0.4 0.0 0.0 5.7 0.0 0.0 0.0 0.0 1.0 0.7 0.0 0.4 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile Back0fQ(95%),veh/In 4.2 0.0 0.0 10.6 0.0 0.0 0.5 0.0 9.6 5.1 0.0 10.0 
LnGrp Delay(d),s/veh 22.3 0.0 0.0 30.9 0.0 0.0 12.6 0.0 16.8 10.1 0.0 7.8 
LnGrp LOS C C B B B A 

Approach Vol, veh/h 141 309 397 837 
Approach Delay, s/veh 22.3 30.9 16.7 8.6 
Approach LOS C C B A 

Timer 1 2 3 4 5 _ 6 7 8 _ 
Assigned Phs 1 2 4 6 8 
Phs Duration (G+Y+Rc), s 14.5 33.0 21.5 47.5 21.5 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 10.0 27.0 18.0 43.0 18.0 
Max Q Clear Time (g_c+I1), s 8.4 14.0 6.5 14.1 14.9 
Green Ext Time (p_c), s 0.2 2.3 1.3 2.6 0.6 

intersection Summary 
HCM 2010 Ctrl Delay 15.7 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20231AMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 
1: Access & Lindenwold Terrace 

2023 with Development (base) 
Weekday Afternoon 

Lane Group si Ifgl W61 

41- 

WV 

4  \ 

Nal MR 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Grade (%) 
Lane Util. Factor 

1. 
67 

1800 
0% 

1.00 

3 
1800 

1.00 

2 
1800 

1.00 

41 
63 

1800 
-1% 
1.00 

'Pe 
0 

1800 
0% 

1.00 

0 
1800 

1.00 
Frt 0.995 
Flt Protected 0.999 
Satd. Flow (prot) 1756 0 0 1772 1765 0 
Flt Permitted 0.999 
Satd. Flow (perm) 1756 0 0 1772 1765 0 
Link Speed (mph) 30 25 25 
Link Distance (ft) 951 112 450 
Travel Time (s) 
Peak Hour Factor 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Sign Control 

21.6 
0.90 

74 

77 
Free 

0.90 
3 

0 

0.90 
2 

0 

3.1 
0.90 

70 

72 
Free 

12.3 
0.90 

0 

0 
Stop 

0.90 
0 

0 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 1: Access & Lindenwold Terrace 
A:1813468 - St. Mary's VillalTraffic1Analysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



2023 with Development (base) 
Weekday Afternoon 

McMahon Associates 
1: Access & Lindenwold Terrace 

67 2 63 
Movement  
Vol, veh/h 

Nf _141_   

Majorl !Mar/Minor 
Conflicting Flow All 

Minori  
150 76 

intersection 
Int Delay, s/veh 0.1 

Conflicting Peds, #/hr 
Sign Control 
RI Channelized 
Storage Length 
Veh in Median Storage, # 
Grade, % 
Peak Hour Factor 
Heavy Vehicles, % 
Mvmt Flow 

0 0 
Free Free 

- None 

0 
0 

90 90 
2 2 

74 3 

0 0 
Free Free 

- None 

- 0 
-1 

90 90 
2 2 
2 70 

0 0 
Stop Stop 

None 
0 
0 
0 

90 90 
2 2 
0 0 

Stage 1 
Stage 2 

- 

Critical Hdwy - 4.3 
Critical Hdwy Stg 1 - 
Critical Hdwy Stg 2 - 
Follow-up Hdwy 3 
Pot Cap-1 Maneuver - 1129 

Stage 1 - - 
Stage 2 - - 

Platoon blocked, % 
Mov Cap-1 Maneuver - - 1129 
Mov Cap-2 Maneuver - 

Stage 1 - - 
Stage 2 

Approach EB WB 
HCM Control Delay, s 0 0.3 
HCM LOS 

Minor Lane/Major Mvmt NSW EsT EBilWEL WET 
Capacity (veh/h) - 1129 - 
HCM Lane V/C Ratio - 0.002 
HCM Control Delay (s) 0 - 8.2 0 
HCM Lane LOS A - A A 
HCM 95th %tile Q(veh) 0 

HCM 2010 TWSC 1: Access & Lindenwold Terrace 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 

76 - 
74 

6.42 6.22 
5.42 - 
5.42 - 

3 3.1 
977 1052 

1105 - 
1107 - 

975 1052 
975 

- 1105 
- 1105 

NB 
0 
A 



McMahon Associates 2023 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

Lane Group 

...# 

E 

-1.• 

EST 

....., 

EBR 

10.--  

WSL 

4- 

WBT 

4s .. 

WBR 

4  \ 

NBL 

t 
NV 

P 
NBR 

\ * 

L 

1 41  

S8R BST 
Lane Configurations 40 44 'I 1.  
Volume (vph) 24 49 66 7 27 6 68 590 9 11 514 51 

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

Lane Width (ft) 16 16 16 12 12 12 10 11 11 11 11 11 

Grade (%) 1% -1% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 

Storage Lanes 0 0 0 0 1 0 1 0 

Taper Length (ft) 25 25 25 25 

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Frt 0.936 0.980 0.998 0.986 
Flt Protected 0.992 0.992 0.950 0.950 
Satd. Flow (prot) 0 1858 0 0 1759 0 1534 1719 0 1670 1733 0 

Flt Permitted 0.992 0.992 0.950 0.950 

Satd. Flow (perm) 0 1858 0 0 1759 0 1534 1719 0 1670 1733 0 

Link Speed (mph) 25 25 40 40 

Link Distance (ft) 1041 951 734 414 

Travel Time (s) 28.4 25.9 12.5 7.1 

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 

Heavy Vehicles (%) 0% 0% 3% 0% 0% 0% 3% 0% 0% 0% 0% 0% 

Adj. Flow (vph) 25 52 69 7 28 6 72 621 9 12 541 54 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 146 0 0 41 0 72 630 0 12 595 0 

Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's Villa1TraffickAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



Sit. 
514 51 

0 0 
Free Free 

- None 

0 
-2 
95 95 
0 0 

541 54 

McMahon Associates 2023 with Development (base) 
2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace Weekday Afternoon 

Intersecko 
Int Delay, s/veh 9.5 

WLWBft Nel, MT NeR 
Vol, veh/h 24 49 66 7 27 6 68 590 9 11 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free 
RT Channelized - None - None - None 
Storage Length 75 75 
Veh in Median Storage, # 0 0 0 
Grade, % 1 -1 - 2 - 
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 
Heavy Vehicles, % 0 0 3 0 0 0 3 0 0 0 
Mvmt Flow 25 52 69 7 28 6 72 621 9 12 

11,21ajor/Minor Minor2 Minorl Majorl Majcr2 
Conflicting Flow All 1377 1365 568 1421 1387 626 595 0 0 631 

Stage 1 591 591 769 769 
Stage 2 786 774 - 652 618 

Critical Hdwy 7.3 6.7 6.33 6.9 6.3 6.1 4.3 4.3 
Critical Hdwy Stg 1 6.3 5.7 - 5.9 5.3 
Critical Hdwy Stg 2 6.3 5.7 5.9 5.3 
Follow-up Hdwy 3 4 3.1 3 4 3.1 3 - 3 
Pot Cap-1 Maneuver 124 138 541 134 156 520 748 726 

Stage 1 540 482 461 431 
Stage 2 413 394 - 534 501 

Platoon blocked, % 
Mov Cap-1 Maneuver 95 123 541 72 139 520 748 726 
Mov Cap-2 Maneuver 95 123 72 139 

Stage 1 488 474 417 390 
Stage 2 342 356 408 493 

Approach ES  WB NB SB_ 
HCM Control Delay, s 78.2 44.6 1.1 0.2 
HCM LOS F E 

Minor Lane/Major 1‘/Ivrnt NM_ NT NR EBLOW001 SBI SBT SBR 
Capacity (veh/h) 748 - 180 132 726 - 
HCM Lane V/C Ratio 0.096 - 0.813 0.319 0.016 
HCM Control Delay (s) 10.3 - 78.2 44.6 10 
HCM Lane LOS - F E B 
HCM 95th %tile Q(veh) 0.3 - 5.6 1.3 0 

HCM 2010 TWSC 2: Bethlehem Pike (S.R.2018) & Lindenwold Ave/Lindenwold Terrace 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

2023 with Development (base) 
Weekday Afternoon 

C k- t P / 
Lane Group Bt. EST EBli WEI VVBT VVBR Nik, NST Nt:ift SOL SST SSA 

Lane Configurations 4+ '1 1. ii 1+ 11 1. 
Volume (vph) 13 0 19 31 0 21 17 663 31 29 526 29 

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

Lane Width (ft) 16 16 16 12 12 12 11 11 11 11 11 11 

Grade (%) 2% 0% 2% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 

Storage Lanes 0 0 1 0 1 0 1 0 

Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Frt 0.920 0.850 0.993 0.992 

Flt Protected 0.980 0.950 0.950 0.950 
Satd. Flow (prot) 0 1764 0 1676 1500 0 1636 1693 0 1637 1705 0 

Flt Permitted 0.980 0.950 0.950 0.950 
Satd. Flow (perm) 0 1764 0 1676 1500 0 1636 1693 0 1637 1705 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 752 575 515 734 
Travel Time (s) 20.5 15.7 8.8 12.5 
Peak Hour Factor 0.99 0.90 0.99 0.90 0.90 0.90 0.99 0.99 0.90 0.90 0.99 0.99 
Heavy Vehicles (%) 8% 2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 7% 

Adj. Flow (vph) 13 0 19 34 0 23 17 670 34 32 531 29 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 32 0 34 23 0 17 704 0 32 560 0 

Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

2023 with Development (base) 
Weekday Afternoon 

tn, 
, 

Int Delay, s/veh 

Movement _ 

2.2 

Sig M 
Vol, veh/h 13 0 19 31 0 21 17 663 31 29 526 29 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free 
RT Channelized - None - None - Yield - None 
Storage Length 0 75 75 
Veh in Median Storage, # 0 0 0 0 
Grade, % 2 0 - 2 - -2 
Peak Hour Factor 99 90 99 90 90 90 99 99 90 90 99 99 
Heavy Vehicles, % 8 2 0 2 2 2 0 1 2 2 2 7 
Mvmt Flow 13 0 19 34 0 23 17 670 34 32 531 29 

Major/Minor Minor2 Matorl 'ea 
Conflicting Flow All 1326 1314 546 1324 1329 670 561 0 0 670 0 0 

Stage 1 610 610 704 704 
Stage 2 716 704 620 625 - 

Critical Hdwy 7.58 6.92 6.4 7.12 6.52 6.22 4.3 4.3 
Critical Hdwy Stg 1 6.58 5.92 6.12 5.52 
Critical Hdwy Stg 2 6.58 5.92 6.12 5.52 
Follow-up Hdwy 3.1 4.018 3.1 3 4.018 3.1 3 3 
Pot Cap-1 Maneuver 119 137 551 144 155 480 769 703 

Stage 1 490 453 479 440 
Stage 2 420 406 536 477 

Platoon blocked, % 
Mov Cap-1 Maneuver 107 128 551 132 145 480 769 703 
Mov Cap-2 Maneuver 107 128 132 145 

Stage 1 479 432 468 430 
Stage 2 391 397 494 455 

Approach EP We I4B $13 
HCM Control Delay, s 25.8 30 0.2 0.6 
HCM LOS 

Minor Lane/Major Mvrnt N8L NOT NBR Eal-n1W8LniW8Ln2 S81_ SBT SBR 
Capacity (veh/h) 769 - - 205 132 480 703 
HCM Lane V/C Ratio 0.022 - - 0.158 0.261 0.049 0.046 
HCM Control Delay (s) 9.8 - - 25.8 41.6 12.9 10.4 
HCM Lane LOS A - -DEBB 
HCM 95th %tile Q(veh) 0.1 - - 0.5 1 0.2 0.1 

HCM 2010 TWSC 3: Mattison Ave/Access & Bethlehem Pike (S. R.2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 2023 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

\ii. ,I, 4/ 

_ E131, _EV MR _  VV81,  MIT WIIR NO. NeT MIR SBL MR sar 
c k4\   

Lane Configurations 
Volume (vph) 13 
Ideal Flow (vphpl) 1800 
Lane Width (ft) 16 
Grade (%) 
Storage Length (ft) 0 
Storage Lanes 0 
Taper Length (ft) 25 
Lane Util. Factor 1.00 
Frt 
Flt Protected 
Satd. Flow (prot) 0 
Flt Permitted 
Satd. Flow (perm) 0 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 0.99 
Heavy Vehicles (c/o) 8% 
Adj. Flow (vph) 13 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 
Enter Blocked Intersection No 
Lane Alignment Left 
Median Width(ft) 
Link Offset(ft) 
Crosswalk Width(ft) 
Two way Left Turn Lane 
Headway Factor 0.92 
Turning Speed (mph) 15 
Number of Detectors 1 
Detector Template Left 
Leading Detector (ft) 20 
Trailing Detector (ft) 0 
Detector 1 Position(ft) 0 
Detector 1 Size(ft) 20 
Detector 1 Type Cl+Ex 

+1+ ) 1* 11 1+ '5 
0 19 31 0 21 17 663 31 29 526 29 

1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
16 16 12 12 12 11 11 11 11 11 11 

2% 0% 2% -2% 
0 0 0 75 0 75 0 
0 1 0 1 0 1 0 

25 25 25 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.920 0.850 0.993 0.992 
0.980 0.950 0.950 0.950 
1764 0 1676 1500 0 1636 1693 0 1637 1705 0 
0.857 0.952 0.444 0.367 
1542 0 1680 1500 0 765 1693 0 632 1705 0 

Yes Yes Yes Yes 
45 337 10 10 
25 25 40 40 

752 575 515 734 
20.5 15.7 8.8 12.5 
0.90 0.99 0.90 0.90 0.90 0.99 0.99 0.90 0.90 0.99 0.99 
2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 7% 

0 19 34 0 23 17 670 34 32 531 29 

32 0 34 23 0 17 704 0 32 560 0 
No No No No No No No No No No No 

Left Right Left Left Right Left Left Right Left Left Right 
12 12 11 11 

0 0 0 0 
16 16 16 16 

Yes Yes 
0.92 0.92 1.07 1.07 1.07 1.13 1.13 1.13 1.11 1.11 1.11 

9 15 9 15 9 15 9 
2 1 2 1 2 1 2 

Thru Left Thru Left Thru Left Thru 
100 20 100 20 100 20 100 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
6 20 6 20 6 20 6 

Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 
Detector 1 Channel 
Detector 1 Extend (s) 0.0 
Detector 1 Queue (s) 0.0 
Detector 1 Delay (s) 0.0 
Detector 2 Position (if) 
Detector 2 Size(ft) 
Detector 2 Type 
Detector 2 Channel 
Detector 2 Extend (s) 0.0 0.0 0.0 0.0 
Turn Type Perm NA Perm NA Perm NA Perm NA 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
94 94 94 94 
6 6 6 6 

Cl+Ex Cl+Ex Cl+Ex Cl+Ex 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
Z:leng1813468 - St. Mary's VillalTrafficlAnalysis\June 2016 Revised Submission_Mattison Signal\Synchro\WD2023\PMPeak - MajTimliai§nal.syn 



McMahon Associates 2023 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

r L NBT 6 _ al, L . 
Protected Phases 
Permitted Phases 4 

4 
8 

8 
2 

2 
6 

6 

Detector Phase 4 4 8 8 2 2 6 6 
Switch Phase 
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
Minimum Split (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 
Total Split (s) 13.0 13.0 13.0 13.0 60.0 60.0 60.0 60.0 
Total Split (%) 17.8% 17.8% 17.8% 17.8% 82.2% 82.2% 82.2% 82.2% 
Maximum Green (s) 7.0 7.0 7.0 7.0 54.0 54.0 54.0 54.0 
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
Lead/Lag 
Lead-Lag Optimize? 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None C-Max C-Max C-Max C-Max 
Act Effct Green (s) 6.4 6.5 6.5 61.6 61.6 61.6 61.6 
Actuated g/C Ratio 0.09 0.09 0.09 0.84 0.84 0.84 0.84 
v/c Ratio 0.18 0.23 0.05 0.03 0.49 0.06 0.39 
Control Delay 10.1 34.5 0.2 2.6 4.6 2.8 3.6 
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Total Delay 10.1 34.5 0.2 2.6 4.6 2.8 3.6 
LOS B C A A A A A 
Approach Delay 10.1 20.7 4.5 3.6 
Approach LOS B C A A 

Intersection Summary  
Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 73 
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Yellow 
Natural Cycle: 40 
Control Type: Actuated-Coordinated 
Maximum v/c Ratio: 0.49 
Intersection Signal Delay: 4.9 
Intersection Capacity Utilization 57.5% 
Analysis Period (min) 15 
Description: s 

Intersection LOS: A 
ICU Level of Service B 

Splits and Phases: 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 

Lanes, Volumes, Timings 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
Z:\eng1813468  - St. Mary's VillalTraffic1Analysis\June 2016 Revised Submission_Mattison SignallSynchro\WD20231PMPeak - MajsuBhuSi§nal.syn 



McMahon Associates 2023 with Development (Mattison Ave Signal) 
3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) Weekday Afternoon 

movement ea_ _ EST EOR Wiii, WT WEIR MK OR NOT _ 
Lane Configurations 4,  'I 1.,  ) I,  1 
Volume (veh/h) 13 0 19 31 0 21 17 663 31 29 526 29 
Number 7 4 14 3 8 18 5 2 12 1 6 16 
Initial Q (Qb), veh 0 0 0 o o o o o o o o 0 
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Adj Sat Flow, veh/h/In 1853 1795 1853 1765 1765 1800 1782 1764 1782 1782 1778 1818 
Adj Flow Rate, veh/h 13 0 19 34 0 23 17 670 0 32 531 29 
Adj No. of Lanes 0 1 0 1 1 o 1 1 o 1 1 0 
Peak Hour Factor 0.99 0.90 0.99 0.90 0.90 0.90 0.99 0.99 0.90 0.90 0.99 0.99 
Percent Heavy Veh, % 2 2 2 2 2 2 0 1 1 2 2 2 
Cap, veh/h 89 4 35 174 0 73 687 1388 0 606 1315 72 
Arrive On Green 0.05 0.00 0.05 0.05 0.00 0.05 0.79 0.79 0.00 0.79 0.79 0.79 
Sat Flow, veh/h 416 81 726 1388 0 1500 854 1764 0 772 1671 91 

Grp Volume(v), veh/h 32 0 0 34 0 23 17 670 0 32 0 560 
Grp Sat Flow(s),veh/h/In 1223 0 0 1388 0 1500 854 1764 0 772 0 1762 
Q Serve(g_s), s 1.1 0.0 0.0 0.0 0.0 1.1 0.5 9.5 0.0 1.1 0.0 7.2 
Cycle Q Clear(g_c), s 2.2 0.0 0.0 1.4 0.0 1.1 7.7 9.5 0.0 10.6 0.0 7.2 
Prop In Lane 0.41 0.59 1.00 1.00 1.00 0.00 1.00 0.05 
Lane Grp Cap(c), veh/h 129 0 0 174 0 73 687 1388 0 606 0 1387 
V/C Ratio(X) 0.25 0.00 0.00 0.19 0.00 0.32 0.02 0.48 0.00 0.05 0.00 0.40 
Avail Cap(c_a), veh/h 199 0 0 240 0 144 687 1388 0 606 0 1387 
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 1.00 
Uniform Delay (d), s/veh 34.2 0.0 0.0 33.7 0.0 33.6 3.6 2.7 0.0 4.5 0.0 2.4 
Incr Delay (d2), s/veh 1.0 0.0 0.0 0.5 0.0 2.5 0.1 1.2 0.0 0.2 0.0 0.9 
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
%ile Back0fQ(95°/0),veh/In 1.2 0.0 0.0 1.2 0.0 0.9 0.2 8.6 0.0 0.5 0.0 6.8 
LnGrp Delay(d),s/veh 35.2 0.0 0.0 34.3 0.0 36.0 3.7 3.9 0.0 4.6 0.0 3.3 
LnGrp LOS D C D A A A A 

Approach Vol, veh/h 32 57 687 592 
Approach Delay, s/veh 35.2 35.0 3.9 3.4 
Approach LOS D C A A 

Timer 1 2 3 4 5 67 8 
Assigned Phs 2 4 6 8 
Phs Duration (G+Y+Rc), s 63.5 9.5 63.5 9.5 
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 
Max Green Setting (Gmax), s 54.0 7.0 54.0 7.0 
Max Q Clear Time (g_c+I1), s 11.5 4.2 12.6 3.4 
Green Ext Time (p_c), s 10.6 0.1 10.5 0.1 

'Intersection Sunray 
HCM 2010 Ctrl Delay 5.7 
HCM 2010 LOS A 

HCM 2010 Signalized Intersection Summary 3: Mattison Ave/Access & Bethlehem Pike (S.R.2018) 
Z:\eng1813468  - St. Mary's Villa\TrafficlAnalysis\June 2016 Revised Submission_Mattison SignallSynchro\WD20231PMPeak - MalisminiZi§nal.syn 



McMahon Associates 
4: Bethlehem Pike (SR. 2018) & Church St/Access 

2023 with Development (base) 
Weekday Afternoon 

Lalte Gra% 

..) 

EBL 

—II. 

EBT 

...V 

EBR 

C 

WBL 

4- 

WBT 

4. 

WBR 

4\ 

NBL 

t 
NBT 

P 
NBR 

\* 
SBL SBT 

1  
SBR 

Lane Configurations 4+ 'I I+ 11 I+ 
Volume (vph) 17 0 44 0 0 0 38 678 16 0 529 14 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 15 15 15 12 12 12 11 10 10 11 11 10 
Grade (%) 1% 0% 1% -2% 
Storage Length (ft) 0 0 0 0 75 0 75 0 
Storage Lanes 0 0 0 0 1 0 1 0 
Taper Length (ft) 25 25 25 25 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.902 0.996 0.996 
Flt Protected 0.986 0.950 
Satd. Flow (prot) 0 1752 0 0 0 0 1645 1648 0 1723 1714 0 
Flt Permitted 0.986 0.950 
Satd. Flow (perm) 0 1752 0 0 0 0 1645 1648 0 1723 1714 0 
Link Speed (mph) 25 25 40 40 
Link Distance (ft) 323 564 582 515 
Travel Time (s) 8.8 15.4 9.9 8.8 
Peak Hour Factor 0.98 0.90 0.98 0.90 0.90 0.90 0.98 0.98 0.90 0.90 0.98 0.98 
Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 8% 
Adj. Flow (vph) 17 0 45 0 0 0 39 692 18 0 540 14 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 62 0 0 0 0 39 710 0 0 554 0 
Sign Control Stop Stop Free Free 

Intersection Summary 
Area Type: Other 
Control Type: Unsignalized 

Lanes, Volumes, Timings 4: Bethlehem Pike (SR. 2018) & Church St/Access 
A:1813468 - St. Mary's Villa1Traffic1Analysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



Intersection 
Int Delay, s/veh 1.1 

Movement EBL EBT EBR WBL WBT WBR NBL 

Vol, veh/h 17 0 44 0 0 0 38 
Conflicting Peds, #/hr 0 0 0 0 0 0 0 
Sign Control Stop Stop Stop Stop Stop Stop Free 
RT Channelized - - None - None 
Storage Length - 75 
Veh in Median Storage, # 0 0 - 
Grade, % - 1 0 - - 
Peak Hour Factor 98 90 98 90 90 90 98 
Heavy Vehicles, % 0 2 0 2 2 2 0 
Mvmt Flow 17 0 45 0 0 0 39 

Major/Minor Minor2 Majorl 

Conflicting Flow All 1325 1334 547 554 
Stage 1 547 547 
Stage 2 778 787 

Critical Hdwy 6.6 6.72 6.3 4.3 
Critical Hdwy Stg 1 5.6 5.72 
Critical Hdwy Stg 2 5.6 5.72 
Follow-up Hdwy 3 4.018 3.1 3 
Pot Cap-1 Maneuver 175 143 559 773 

Stage 1 638 502 
Stage 2 486 386 

Platoon blocked, % 
Mov Cap-1 Maneuver 166 0 559 773 
Mov Cap-2 Maneuver 166 0 

Stage 1 638 0 
Stage 2 461 0 

Approach EB 

HCM Control Delay, s 18.1 0.5 
HCM LOS 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 SBL SBT SBR 

Capacity (veh/h) 773 - - 337 681 
HCM Lane V/C Ratio 0.05 - - 0.185 
HCM Control Delay (s) 9.9 - - 18.1 0 
HCM Lane LOS A - - C A 
HCM 95th %tile Q(veh) 0.2 - - 0.7 0 

Ma00 
710 0 

NBT NBR SBL SBT SBR 

678 16 0 529 14 
0 0 0 0 0 

Free Free Free Free Free 
- None - None 

75 
0 0 
1 - -2 

98 90 90 98 98 
1 2 2 2 8 

692 18 0 540 14 

4.3 

681 

3 
681 

S8 
0 

McMahon Associates 2023 with Development (base) 
4: Bethlehem Pike (S.R. 2018) & Church St/Access Weekday Afternoon 

HCM 2010 TWSC 4: Bethlehem Pike (S.R. 2018) & Church St/Access 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 2023 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

LIM GrOW 
Lane Configurations 
Volume (vph) 
Ideal Flow (vphpl) 
Lane Width (ft) 
Grade (%) 
Storage Length (ft) 
Storage Lanes 
Taper Length (ft) 
Lane Util. Factor 
Frt 
Flt Protected 
Satd. Flow (prot) 
Flt Permitted 
Satd. Flow (perm) 
Right Turn on Red 
Satd. Flow (RTOR) 
Link Speed (mph) 
Link Distance (ft) 
Travel Time (s) 
Peak Hour Factor 
Heavy Vehicles (%) 
Adj. Flow (vph) 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 
Number of Detectors 
Detector Template 
Leading Detector (ft) 
Trailing Detector (ft) 
Detector 1 Position(ft) 
Detector 1 Size(ft) 
Detector 1 Type 
Detector 1 Channel 
Detector 1 Extend (s) 
Detector 1 Queue (s) 
Detector 1 Delay (s) 
Turn Type 
Protected Phases 
Permitted Phases 
Detector Phase 
Switch Phase 
Minimum Initial (s) 
Minimum Split (s) 
Total Split (s) 
Total Split (%) 
Maximum Green (s) 
Yellow Time (s) 
All-Red Time (s) 
Lost Time Adjust (s) 
Total Lost Time (s) 

k. 4\  t P 

I, EBT EBfl AIL T VVIIR L ROt IVOR $at_ 
4+ 4+ 11 t+ /1 

21 83 13 53 112 265 25 436 36 198 
1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

14 14 14 14 14 14 11 13 13 11 
-1% -1% 2% 

o o o 0 125 0 150 
o o o o 1 o 1 

25 25 25 25 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

0.985 0.917 0.988 
0.991 0.994 0.950 0.950 

0 1870 0 0 1744 0 1636 1786 0 1629 
0.843 0.943 0.538 0.266 

0 1591 0 0 1654 0 927 1786 0 456 
Yes Yes Yes 

8 111 7 
35 35 40 

830 753 301 
16.2 14.7 5.1 

0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
0% 1% 0% 0% 1% 1% 0% 2% 0% 2% 
21 85 13 54 114 270 26 445 37 202 

0 119 0 0 438 0 26 482 0 202 
1 1 1 1 1 1 1 

Left Left 
20 35 20 35 6 6 35 

0 -5 0 -5 o o -5 
0 -5 0 -5 o o -5 

20 40 20 40 6 6 40 
Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Perm NA Perm NA Perm NA pm+pt 
4 8 2 1 

4 8 2 6 
4 4 8 8 2 2 1 

3.0 3.0 3.0 3.0 27.0 27.0 3.0 
9.0 9.0 9.0 9.0 33.0 33.0 9.0 

26.0 26.0 26.0 26.0 34.0 34.0 13.0 
35.6% 35.6% 35.6% 35.6% 46.6% 46.6% 17.8% 

20.0 20.0 20.0 20.0 28.0 28.0 7.0 
4.0 4.0 4.0 4.0 4.0 4.0 4.0 
2.0 2.0 2.0 2.0 2.0 2.0 2.0 

-1.0 -1.0 -1.0 -1.0 -1.0 
5.0 5.0 5.0 5.0 5.0 

336 33 
1800 1800 

14 14 
-1% 

o 
o 

1.00 1.00 
0.986 

1885 0 

1885 o 
Yes 

12 
40 

582 
9.9 

0.98 0.98 
1% 0% 
343 34 

377 o 
1 

6 
o 
0 
6 

Cl+Ex 

0.0 
0.0 
0.0 
NA 

6 

6 

27.0 
33.0 
47.0 

64.4% 
41.0 
4.0 
2.0 

-1.0 
5.0 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (SR. 2018) 
A:1813468 - St. Mary's Villa1TrafficlAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 2023 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

Lane Oxygp EBL EBT EBR WM VET WM NM_ M31" .1113ft SL . SBT SBR 
Lead/Lag Lag Lag Lead 
Lead-Lag Optimize? Yes Yes Yes 
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Recall Mode None None None None Min Min None Min 

Area Type: Other 
Cycle Length: 73 
Actuated Cycle Length: 69.9 
Natural Cycle: 60 
Control Type: Semi Act-Uncoord 

Splits and Phases: 5: Highland Ave & Bethlehem Pike (S.R. 2018) 

Lanes, Volumes, Timings 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's VillalTrafficlAnalysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 



McMahon Associates 2023 with Development (base) 
5: Highland Ave & Bethlehem Pike (S.R. 2018) Weekday Afternoon 

  

f --. - it •( +- 4\ t t \'' I 

Movernwit_ IOC- WV 4L1 *t MR M. 381 IS' 
Lane Configurations 
Volume (veh/h) 
Number 
Initial Q (Qb), veh 
Ped-Bike Adj(A_pbT) 
Parking Bus, Adj 
Adj Sat Flow, veh/h/In 
Adj Flow Rate, veh/h 
Adj No. of Lanes 
Peak Hour Factor 
Percent Heavy Veh, % 
Cap, veh/h 
Arrive On Green 
Sat Flow, veh/h 
Grp Volume(v), veh/h 
Grp Sat Flow(s),veh/h/In 
Q Serve(g_s), s 
Cycle Q Clear(g_c), s 
Prop In Lane 
Lane Grp Cap(c), veh/h 
V/C Ratio(X) 
Avail Cap(c_a), veh/h 
HCM Platoon Ratio 
Upstream Filter(I) 
Uniform Delay (d), s/veh 
Incr Delay (d2), s/veh 
Initial Q Delay(d3),s/veh 
%ile Back0fQ(95%),veh/In 
LnGrp Delay(d),s/veh 
LnGrp LOS  
Approach Vol, veh/h 
Approach Delay, s/veh 
Approach LOS 

Timer 
Assigned Phs 
Phs Duration (G+Y+Rc), s 
Change Period (Y+Rc), s 
Max Green Setting (Gmax), s 
Max Q Clear Time (g_c+I1), s 
Green Ext Time (p_c), s 

Intersection Summary 
HCM 2010 Ctrl Delay 21.6 
HCM 2010 LOS 

HCM 2010 Signalized Intersection Summary 5: Highland Ave & Bethlehem Pike (S.R. 2018) 
A:1813468 - St. Mary's Villa\Traffic1Analysis1May 20161Synchro1WD20231PMPeak.syn Synchro 8 Build 806 Rev 77 

44 4+ 1+ 1 1+ 

21 83 13 53 112 265 25 436 36 198 336 33 
7 4 14 3 8 18 5 2 12 1 6 16 
0 0 0 0 0 0 1 0 0 1 0 0 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1881 1868 1881 1881 1865 1881 1782 1820 1853 1774 1864 1881 

21 85 13 54 114 270 26 445 37 202 343 34 
0 1 0 0 1 0 1 1 0 1 1 0 

0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 
1 1 1 1 1 1 0 2 2 2 1 1 

104 373 51 97 143 294 494 645 54 444 950 94 
0.28 0.29 0.28 0.28 0.29 0.28 0.39 0.39 0.38 0.11 0.57 0.56 
154 1277 176 138 489 1009 1011 1658 138 1689 1670 166 

119 0 0 438 0 0 26 0 482 202 0 377 
1607 0 0 1636 0 0 1011 0 1795 1689 0 1835 

0.0 0.0 0.0 12.8 0.0 0.0 1.2 0.0 16.1 4.6 0.0 8.0 
3.6 0.0 0.0 19.0 0.0 0.0 1.2 0.0 16.1 4.6 0.0 8.0 

0.18 0.11 0.12 0.62 1.00 0.08 1.00 0.09 
506 0 0 511 0 0 494 0 699 444 0 1044 

0.24 0.00 0.00 0.86 0.00 0.00 0.05 0.00 0.69 0.46 0.00 0.36 
506 0 0 511 0 0 508 0 724 445 0 1072 

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
1.00 0.00 0.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 0.00 1.00 
19.4 0.0 0.0 25.0 0.0 0.0 13.9 0.0 18.4 11.9 0.0 8.4 

0.2 0.0 0.0 13.5 0.0 0.0 0.0 0.0 2.7 0.7 0.0 0.2 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
3.4 0.0 0.0 15.9 0.0 0.0 0.7 0.0 13.2 4.0 0.0 7.3 

19.6 0.0 0.0 38.5 0.0 0.0 13.9 0.0 21.0 12.7 0.0 8.6 
B D B C B A 

119 438 508 579 
19.6 38.5 20.7 10.1 

B D C B 

1 2 4 6 8 
12.9 33.0 26.0 45.9 26.0 

6.0 6.0 6.0 6.0 6.0 
7.0 28.0 20.0 41.0 20.0 
7.1 18.1 5.6 10.0 21.0 
0.0 1.9 1.9 2.4 0.0 



APPENDIX K 

Traffic Signal Warrants 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR # / Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 1 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 
100 feet north of Mattison Avenue 

Latitude: 0' 0.0000 Undefined 

Northbound 
Start 
Time Bikes 

Cars & 
Trailers 

2 Axle 
Long Buses 

2 Axle 
6 Tire 

3 Axle 
Single 

4 Axle 
Single 

<5 Axl 
Double 

5 Axle 
Double 

>6 Axl 
Double 

<6 Axl 
Multi 

6 Axle 
Multi 

>6 Axl 
Multi Total 

08/17/16 * * * * * * * * * * * 
01:00 * * * * * * * * * * * * 
0200 * * * * * * * * * * * * 
03:00 * * * * * * * * * * * 
04:00 * * * * * * * * * * * * 
0500 * * * * * * * * * * * * 
0600 * * * * * * * * * * * 
0700 * * * * * * * * * * * 
0800 * * * * * * * * * * * 
09:00 * * * * * * * * * * * 
10:00 * * * * * * * * * * * * 
11:00 * * * * * * * * 

12 PM 2 204 50 5 23 3 3 3 13 0 0 0 0 306 

13:00 0 190 55 2 17 0 0 7 11 1 0 0 1 284 

14:00 0 230 63 9 22 3 0 7 10 0 0 0 0 344 

15:00 1 330 83 7 21 3 0 4 7 2 0 0 0 458 
16:00 0 388 75 1 21 1 0 5 9 0 0 0 0 500 
17:00 1 429 72 0 11 0 0 6 6 0 0 0 0 525 
18:00 1 269 53 2 10 0 0 0 9 0 0 0 0 344 
19:00 1 186 24 0 8 0 0 3 1 0 0 0 0 223 
20:00 0 144 26 0 3 0 0 0 8 0 0 0 0 181 
21:00 1 106 18 0 2 0 0 0 10 0 0 0 0 137 
22:00 1 80 10 0 0 0 0 0 1 0 0 0 0 92 

23:00 0 50 8 1 2 0 0 0 6 0 0 0 2 69 
Total 8 2606 537 27 140 10 3 35 91 3 0 0 3 3463 

Percent 0.2% 75.3% 15.5% 0.8% 4.0% 0.3% 0.1% 1.0% 2.6% 0.1% 0.0% 0.0% 0.1% 
AM Peak 

Vol. 
PM Peak 12:00 17:00 15:00 14:00 12:00 12:00 12:00 13:00 12:00 15:00 23:00 17:00 

Vol. 2 429 83 9 23 3 3 7 13 2 2 525 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR #1 Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 2 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 
100 feet north of Mattison Avenue 

Latitude: 0 0.0000 Undefined 

Northbound 
Start 
Time Bikes 

Cars & 
Trailers 

2 Axle 
Long Buses 

2 Axle 
6 Tire 

3 Axle 
Single 

4 Axle 
Single 

<5 Axl 
Double 

5 Axle 
Double 

>6 Axl 
Double 

<6 Axl 
Multi 

6 Axle 
Multi 

>6 Axl 
Multi Total 

08/18/16 0 42 8 1 1 0 0 0 7 0 0 0 0 59 
01:00 0 22 2 1 1 0 0 0 4 0 0 0 0 30 
02:00 0 16 1 1 0 1 1 0 9 0 0 0 0 29 
03:00 1 17 2 3 5 1 0 0 7 0 0 0 0 36 
04:00 0 33 10 4 6 0 0 1 6 0 0 0 0 60 
05:00 0 86 20 3 9 1 0 1 8 0 0 0 0 128 
06:00 0 205 39 2 12 2 1 0 8 1 0 0 0 270 
07:00 1 228 39 6 20 7 0 6 7 0 0 0 1 315 
08:00 2 207 60 6 16 3 0 5 13 1 0 0 0 313 
09:00 1 181 51 6 17 6 0 1 11 0 0 0 0 274 
10:00 1 137 41 4 19 3 0 4 13 0 0 0 0 222 
11:00 1 161 51 5 14 4 0 8 23 3 0 0 0 270 

12 PM 0 193 49 5 20 3 0 8 12 0 0 0 0 290 
13:00 1 209 57 2 24 3 1 6 11 0 0 0 2 316 
14:00 0 245 60 4 20 7 2 10 14 0 0 0 1 363 
15:00 0 339 79 10 19 2 2 4 7 1 0 0 2 465 
16:00 0 394 79 1 18 3 0 4 4 0 0 0 0 503 
17:00 0 406 55 2 9 1 0 0 2 0 0 0 2 477 
18:00 1 301 42 1 15 0 0 1 3 0 0 0 0 364 
19:00 1 185 30 0 11 1 0 0 8 1 0 0 0 237 
20:00 0 155 28 0 2 0 0 1 2 0 0 0 0 188 
21:00 0 135 28 0 2 0 0 0 4 0 0 0 0 169 
22:00 0 108 13 0 2 1 0 0 2 0 0 0 0 126 
23:00 0 69 9 2 0 0 0 0 7 0 0 0 0 87 
Total 10 4074 853 69 262 49 7 60 192 7 0 0 8 5591 

Percent 0.2% 72.9% 15.3% 1.2% 4.7% 0.9% 0.1% 1.1% 3.4% 0.1% 0.0% 0.0% 0.1% 
AM Peak 08:00 07:00 08:00 07:00 07:00 07:00 02:00 11:00 11:00 11:00 07:00 07:00 

Vol. 2 228 60 6 20 7 1 8 23 3 1 315 
PM Peak 13:00 17:00 15:00 15:00 13:00 14:00 14:00 14:00 14:00 15:00 13:00 16:00 

Vol. 1 406 79 10 24 7 2 10 14 1 2 503 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR # / Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 3 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 
100 feet north of Mattison Avenue 

Latitude: 0 0.0000 Undefined 
Northbound 

Start 
Time Bikes 

Cars & 
Trailers 

2 Axle 
Long Buses 

2 Axle 
6 Tire 

3 Axle 
Single 

4 Axle 
Single 

<5 Axl 
Double 

5 Axle 
Double 

>6 Axl 
Double 

<6 Axl 
Multi 

6 Axle 
Multi 

>6 Axl 
Multi Total 

08/19/16 0 43 8 2 2 0 0 1 3 0 0 0 0 59 

01:00 0 24 7 1 1 0 0 1 4 1 0 0 0 39 
02:00 0 24 1 1 0 0 0 0 12 1 0 0 0 39 
03:00 0 17 2 2 3 0 0 0 11 0 0 0 0 35 
04:00 0 34 9 1 8 1 0 1 8 1 0 0 0 63 
05:00 2 89 23 4 10 1 1 1 4 0 0 0 0 135 
06:00 0 198 43 1 15 4 1 1 3 0 0 0 0 266 
07:00 1 242 41 5 18 7 1 4 8 1 0 0 0 328 

08:00 0 192 55 7 17 2 2 8 11 0 0 0 1 295 

09:00 1 170 54 4 18 1 0 7 12 1 0 0 2 270 
10:00 2 158 45 6 12 2 0 3 15 0 0 0 0 243 

11:00 0 187 53 7 17 3 0 6 20 0 0 0 0 293 
12 PM 0 222 50 3 26 0 1 6 14 0 0 0 1 323 
1300 * * * * * * * * * 
14:00 * * * * * * * * * * * * 
1500 * * * * * * * * * * * * 
16:00 * * * * * * * * * * * * 
17:00 * * * * * * * * * * * * 
1800 * * * * * * * * * * * 
19:00 * * * * * * * * * * * 
20:00 * * * * * * * * * * * 
2100 * * * * * * * * * * * 
22:00 * * * * * * * * * * * 
23:00 * * * * * * * * * * * 
Total 6 1600 391 44 147 21 6 39 125 5 0 0 4 2388 

Percent 0.3% 67.0% 16.4% 1.8% 6.2% 0.9% 0.3% 1.6% 5.2% 0.2% 0.0% 0.0% 0.2% 
AM Peak 05:00 07:00 08:00 08:00 07:00 07:00 08:00 08:00 11:00 01:00 09:00 07:00 

Vol. 2 242 55 7 18 7 2 8 20 1 2 328 
PM Peak 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 

Vol. 222 50 3 26 1 6 14 1 323 

Grand 
Total 

24 8280 1781 140 549 80 16 134 408 15 0 0 15 11442 

Percent 0.2% 72.4% 15.6% 1.2% 4.8% 0.7% 0.1% 1.2% 3.6% 0.1% 0.0% 0.0% 0.1% 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
AIR # / Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 4 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 
100 feet north of Mattison Avenue 

Latitude: 0' 0.0000 Undefined 

Southbound 
Start 
Time Bikes 

Cars & 
Trailers 

2 Axle 
Long Buses 

2 Axle 
6 Tire 

3 Axle 
Single 

4 Axle 
Single 

<5 Axl 
Double 

5 Axle 
Double 

>6 Axl 
Double 

<6 Axl 
Multi 

6 Axle 
Multi 

>6 Axl 
Multi Total 

08/17/16 * * * * * * * * * * * * * * 
0100 * * * * * * * * * * * * * * 
0200 * * * * * * * * * * * * * * 
0300 * * * * * * * * * * * * * * 
0400 * * * * * * * * * * * * * * 
0500 * * * * * * * * * * * * * * 
0600 * * * * * * * * * * * * * * 
0700 * * * * * * * * * * * * * * 
0800 * * * * * * * * * * * * * * 
0900 * * * * * * * * * * * * * * 
10:00 * * * * * * * * * * * * * * 
11:00 * * * * * * * * * * 

12 PM 1 183 31 3 17 4 0 3 11 1 0 0 0 254 
13:00 1 161 39 2 20 1 1 4 13 0 0 0 0 242 
14:00 0 173 35 7 12 0 0 2 12 0 0 0 0 241 
15:00 3 226 45 6 17 3 2 8 6 1 0 0 0 317 
16:00 1 256 35 2 16 0 0 3 10 3 0 0 3 329 
17:00 4 275 43 2 6 0 0 2 3 0 0 0 0 335 
18:00 0 216 26 2 2 0 0 1 2 0 0 0 0 249 
19:00 2 141 21 0 5 1 0 0 3 0 0 0 0 173 
20:00 0 136 16 0 5 0 0 2 3 0 0 0 0 162 
21:00 3 76 12 1 4 0 0 0 6 0 0 0 0 102 
22:00 0 62 6 0 0 0 0 0 3 0 0 0 0 71 
23:00 1 45 10 0 1 0 0 0 6 0 0 0 0 63 
Total 16 1950 319 25 105 9 3 25 78 5 0 0 3 2538 

Percent 0.6% 76.8% 12.6% 1.0% 4.1% 0.4% 0.1% 1.0% 3.1% 0.2% 0.0% 0.0% 0.1% 
AM Peak 

Vol. 
PM Peak 17:00 17:00 15:00 14:00 13:00 12:00 15:00 15:00 13:00 16:00 16:00 17:00 

Vol. 4 275 45 7 20 4 2 8 13 3 3 335 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR # / Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 5 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 
100 feet north of Mattison Avenue 

Latitude: 0 0.0000 Undefined 

Southbound 
Start 
Time Bikes 

Cars & 
Trailers 

2 Axle 
Long Buses 

2 Axle 
6 Tire 

3 Axle 
Single 

4 Axle 
Single 

<5 Axl 
Double 

5 Axle 
Double 

>6 Axl 
Double 

<6 Axl 
Multi 

6 Axle 
Multi 

>6 Axl 
Multi Total 

08/18/16 0 19 6 2 0 0 0 0 4 0 0 0 0 31 

01:00 0 19 6 0 0 0 0 0 2 0 0 0 0 27 

02:00 0 22 3 3 3 0 0 0 3 0 0 0 0 34 

03:00 2 31 8 2 7 2 0 0 5 0 0 0 0 57 

04:00 1 61 11 5 2 1 0 0 8 0 0 0 0 89 

05:00 0 123 31 1 19 6 0 3 9 0 0 0 0 192 

06:00 0 193 58 5 14 2 0 4 7 0 0 0 0 283 

07:00 1 315 66 6 17 0 0 2 6 0 0 0 0 413 

08:00 2 216 42 5 9 2 1 6 15 1 0 0 2 301 

09:00 5 161 35 4 13 3 0 2 8 1 0 0 1 233 

10:00 1 166 32 8 16 2 0 3 11 0 0 0 0 239 

11:00 3 181 41 8 18 5 0 7 23 0 0 0 0 286 

12 PM 2 222 39 4 16 2 0 9 11 0 0 0 1 306 

13:00 1 162 34 2 15 3 2 7 13 0 0 0 0 239 

14:00 2 191 41 3 17 6 0 5 11 1 0 0 3 280 

15:00 2 222 40 1 13 3 0 6 8 0 0 0 1 296 

16:00 1 252 46 4 13 1 0 5 5 1 0 0 1 329 

17:00 1 286 41 2 11 0 1 3 5 1 0 0 0 351 

18:00 0 209 28 1 3 0 0 5 2 0 0 0 0 248 

19:00 0 161 26 0 3 0 0 4 3 0 0 0 0 197 

20:00 0 146 22 0 5 0 0 0 4 1 0 0 0 178 

21:00 0 86 15 1 3 0 0 0 4 0 0 0 0 109 

22:00 0 86 13 0 2 0 0 0 4 0 0 0 0 105 

23:00 0 54 12 0 3 0 0 1 1 0 0 0 0 71 

Total 24 3584 696 67 222 38 4 72 172 6 0 0 9 4894 

Percent 0.5% 73.2% 14.2% 1.4% 4.5% 0.8% 0.1% 1.5% 3.5% 0.1% 0.0% 0.0% 0.2% 

AM Peak 09:00 07:00 07:00 10:00 05:00 05:00 08:00 11:00 11:00 08:00 08:00 07:00 

Vol. 5 315 66 8 19 6 1 7 23 1 2 413 

PM Peak 12:00 17:00 16:00 12:00 14:00 14:00 13:00 12:00 13:00 14:00 14:00 17:00 

Vol. 2 286 46 4 17 6 2 9 13 1 3 351 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR #1 Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 6 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 
100 feet north of Mattison Avenue 

Latitude: 0' 0.0000 Undefined 
Southbound 

Start 
Time Bikes 

Cars & 
Trailers 

2 Axle 
Long Buses 

2 Axle 
6 Tire 

3 Axle 
Single 

4 Axle 
Single 

<5 Axl 
Double 

5 Axle 
Double 

>6 Axl 
Double 

<6 Axl 
Multi 

6 Axle 
Multi 

>6 Axl 
Multi Total 

08/19/16 1 17 2 2 0 0 0 0 4 0 0 0 0 26 
01:00 0 18 6 0 1 0 0 0 4 0 0 0 0 29 
02:00 1 20 2 2 4 1 0 0 6 2 0 0 0 38 
03:00 2 30 4 1 3 1 0 0 8 0 0 0 0 49 
04:00 3 57 11 4 4 1 1 1 7 0 0 0 0 89 
05:00 0 132 34 4 16 0 1 4 3 0 0 0 0 194 
06:00 0 222 61 7 15 2 0 1 8 0 0 0 0 316 
07:00 0 311 60 5 19 1 3 1 14 0 0 0 0 414 
08:00 0 242 50 7 13 1 1 5 17 0 0 0 1 337 
09:00 2 148 40 7 9 1 2 5 12 1 0 0 1 228 
10:00 2 146 31 0 16 3 0 3 14 0 0 0 0 215 
11:00 2 199 43 6 17 2 1 2 14 0 0 0 0 286 

12 PM 3 202 34 5 22 2 2 4 14 0 0 1 1 290 
1300 * * * * * * * * * * * 
1400 * * * * * * * * * * * * * 
1500 * * * * * * * * * * * * * 
1600 * * * * * * * * * * * * * 
1700 * * * * * * * * * * * * * 
1800 * * * * * * * * * * * * * 
1900 * * * * * * * * * * * * * 
2000 * * * * * * * * * * * * * 
2100 * * * * * * * * * * * * * 
2200 * * * * * * * * * * * * * 
2300 * * * * * * * * * * * * * 
Total 16 1744 378 50 139 15 11 26 125 3 0 1 3 2511 

Percent 0.6% 69.5% 15.1% 2.0% 5.5% 0.6% 0.4% 1.0% 5.0% 0.1% 0.0% 0.0% 0.1% 
AM Peak 04:00 07:00 06:00 06:00 07:00 10:00 07:00 08:00 08:00 02:00 08:00 07:00 

Vol. 3 311 61 7 19 3 3 5 17 2 1 414 
PM Peak 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 12:00 

Vol. 3 202 34 5 22 2 2 4 14 1 1 290 

Grand 
Total 

56 7278 1393 142 466 62 18 123 375 14 0 1 15 9943 

Percent 0.6% 73.2% 14.0% 1.4% 4.7% 0.6% 0.2% 1.2% 3.8% 0.1% 0.0% 0.0% 0.2% 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR # / Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 1 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 100 feet 
north of Mattison Avenue 

Latitude: 0' 0.0000 Undefined 

Northbound 
Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 

Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

08/17/16 * * * * * * * * * * 

01:00 * * * * * * * * * * 

02:00 * * * * * * * * * * 

03:00 * * * * * * * * * * * 

04:00 * * * * * * * * * * * 

05:00 . * * * * * * * * * 

06:00 * * * * * * * * * * * 

07:00 * * * * * * * * * * * 

08:00 * * * * * * * * * * 

09:00 * * * * * * * * * * 

10:00 * * * * * * * * * * 

11:00 * * * * * * * * * * . 

12 PM 0 2 10 37 146 91 14 2 0 0 0 0 0 302 38 40 

13:00 0 1 14 42 137 74 13 4 0 0 0 0 0 285 38 41 

14:00 0 2 12 53 149 98 27 1 0 0 0 0 0 342 38 42 

15:00 0 6 16 45 174 187 26 3 0 0 0 0 0 457 38 41 

16:00 0 2 8 49 205 198 34 3 0 0 0 0 0 499 39 41 

17:00 0 2 6 50 211 219 35 2 0 0 0 0 0 525 39 41 

18:00 0 1 9 22 148 142 19 3 0 0 0 0 0 344 38 41 

19:00 0 0 1 17 98 86 19 2 0 0 0 0 0 223 39 42 

20:00 0 2 6 13 74 74 12 2 0 0 0 0 0 183 39 42 

21:00 0 2 8 15 47 51 12 2 0 0 0 0 0 137 39 42 

22:00 0 0 2 12 36 36 7 1 0 0 0 0 0 94 39 42 

23:00 0 3 6 12 26 20 2 1 0 0 0 0 0 70 38 39 

Total 0 23 98 367 1451 1276 220 26 0 0 0 0 0 3461 
Percent 0.0% 0.7% 2.8% 10.6% 41.9% 36.9% 6.4% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 

AM Peak 
Vol. 

PM Peak 15:00 15:00 14:00 17:00 17:00 17:00 13:00 17:00 
Vol. 6 16 53 211 219 35 4 525 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR #1 Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 2 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 100 feet 
north of Mattison Avenue 

Latitude: 0' 0.0000 Undefined 
Northbound 

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

08/18/16 0 2 4 6 28 14 4 0 0 0 0 0 0 58 38 41 
01:00 0 0 0 13 11 6 2 0 0 0 0 0 0 32 37 41 
02:00 0 2 7 4 9 6 2 0 0 0 0 0 0 30 37 41 
03:00 0 2 6 9 12 6 2 0 0 0 0 0 0 37 37 40 
04:00 0 1 6 15 21 14 6 0 0 0 0 0 0 63 38 42 
05:00 0 3 6 21 63 27 7 1 0 0 0 0 0 128 37 41 
06:00 0 4 6 38 120 83 17 1 0 0 0 0 0 269 38 41 
07:00 0 3 4 41 138 103 20 3 0 0 0 0 0 312 38 41 
08:00 0 4 16 56 135 81 16 1 0 0 0 0 0 309 38 40 
09:00 0 0 15 42 104 86 22 1 0 0 0 0 0 270 38 42 
10:00 0 5 23 38 85 60 10 0 0 0 0 0 0 221 38 39 
11:00 0 20 19 54 88 69 18 1 0 0 0 0 0 269 38 41 

12 PM 0 4 21 62 122 66 11 3 0 0 0 0 0 289 37 39 
13:00 0 4 12 50 134 98 15 1 0 0 0 0 0 314 38 40 
14:00 0 2 22 51 136 118 25 6 0 0 0 0 0 360 39 42 
15:00 0 5 13 62 188 172 23 1 0 0 0 0 0 464 38 40 
16:00 0 8 16 43 232 181 18 1 0 0 0 0 0 499 38 39 
17:00 0 2 7 39 202 187 36 1 0 0 0 0 0 474 39 41 
18:00 0 0 4 26 163 150 19 1 0 0 0 0 0 363 38 40 
19:00 0 1 7 29 100 88 12 0 0 0 0 0 0 237 38 40 
20:00 0 1 2 15 90 65 16 2 0 0 0 0 0 191 39 42 
21:00 0 0 2 14 65 74 14 0 0 0 0 0 0 169 39 41 
22:00 0 1 3 13 53 44 11 1 0 0 0 0 0 126 39 42 
23:00 0 0 4 15 36 25 7 0 0 0 0 0 0 87 38 41 
Total 0 74 225 756 2335 1823 333 25 0 0 0 0 0 5571 

Percent 0.0% 1.3% 4.0% 13.6% 41.9% 32.7% 6.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 
AM Peak 11:00 10:00 08:00 07:00 07:00 09:00 07:00 07:00 

Vol. 20 23 56 138 103 22 3 312 
PM Peak 16:00 14:00 12:00 16:00 17:00 17:00 14:00 16:00 

Vol. 8 22 62 232 187 36 6 499 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR #1 Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 3 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 100 feet 
north of Mattison Avenue 

Latitude: 0' 0.0000 Undefined 
Northbound 

Start 
Time 

0 
15 

16 21 
20 25 

26 
30 

31 
35 

36 
40 

41 
45 

46 
50 

51 
55 

56 
60 

61 
65 

66 
70 

71 
75 Total 

85th 
Percent 

95th 
Percent 

08/19/16 
01:00 
02:00 
03:00 
04:00 
05:00 
06:00 
07:00 
08:00 
09:00 
10:00 
11:00 

12 PM 
13:00 
14:00 
15:00 
16:00 
17:00 
18:00 
19:00 
20:00 
21:00 
22:00 
23:00 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
. 

* 
* 
* 

* 
* 
* 
* 
* 

* 
* 

1 2 
0 4 
0 7 
2 5 
2 10 
3 6 
1 1 
3 10 
1 19 
2 16 
0 16 
4 17 
5 20 
" 
" 
* 
* 

* 
* 

* 
* 
* 
* 

* 

9 
11 

8 
11 
15 
21 
40 
39 
48 
32 
42 
52 
62 

* 
* 

* 
* 

* 
* 
* 
* 
* 
* 

* 

32 
15 
15 
11 
16 
57 

122 
127 
96 

121 
99 

120 
122 

* 

* 
" 
" 
* 
" 
* 

* 
* 
* 
* 

14 
12 
9 
4 

17 
39 
91 

113 
98 
78 
66 
80 
89 

2 
0 
2 
2 
6 
8 

13 
29 
27 
15 
15 
16 
20 

0 
0 
0 
1 
0 
0 
1 
5 
4 
3 
0 
2 
5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 
* 
* 
* 
* 

* 
* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 
* 
* 
* 
* 

* 
* 
* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 
* 
* 
* 
* 

* 
* 
* 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

* 
* 
* 
* 
* 
* 

* 
* 

* 

60 
42 
41 
36 
66 

134 
269 
326 
293 
267 
238 
291 
323 

37 
37 
37 
37 
38 
38 
38 
39 
39 
38 
38 
38 
38 

* 
* 
* 
* 
* 
* 

* 
* 
* 

39 
39 
39 
43 
42 
40 
40 
43 
43 
41 
41 
41 
42 

* 
* 
* 
* 
* 
* 

* 
* 
* 

Total 0 24 133 390 953 710 155 21 0 0 0 0 0 2386 
Percent 0.0% 1.0% 5.6% 16.3% 39.9% 29.8% 6.5% 0.9% 0.0% 0.0% 0.0% 0.0% 0.0% 

AM Peak 
Vol. 

11:00 08:00 
4 19 

11:00 
52 

07:00 
127 

07:00 
113 

07:00 
29 

07:00 
5 

07:00 
326 

PM Peak 
Vol. 

12:00 12:00 
5 20 

12:00 
62 

12:00 
122 

12:00 
89 

12:00 
20 

12:00 
5 

12:00 
323 

Grand 
Total 

Percent 

0 

0.0% 

121 456 

1.1% 4.0% 

1513 

13.3% 

4739 

41.5% 

3809 

33.4% 

708 

6.2% 

72 

0.6% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

11418 

15th Percentile: 
50th Percentile: 
85th Percentile: 
95th Percentile: 

28 MPH 
33 MPH 
38 MPH 
41 MPH 

Statistics 10 MPH Pace Speed: 31-40 MPH 
Number in Pace: 8548 
Percent in Pace: 74.9% 

Number of Vehicles > 55 MPH: 0 
Percent of Vehicles > 55 MPH: 0.0% 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR # / Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 5 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 100 feet 
north of Mattison Avenue 

Latitude: 0 0.0000 Undefined 
Southbound 

Start 
Time 

0 
15 

16 
20 

21 
25 

26 
30 

31 
35 

36 
40 

41 
45 

46 
50 

51 
55 

56 
60 

61 
65 

66 
70 

71 
75 Total 

85th 
Percent 

95th 
Percent 

08/17/16 
01:00 
02:00 
03:00 
04:00 
05:00 

* 
* 
* 
* 

* 
* 

* 
" 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 

* 
* 
* 
* 

* 
* 
* 
* 

* 
* 

* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 

* 
* 
* 

* 

* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

06:00 * * * * * 
07:00 * * „ * * 

08:00 * * * * * 

09:00 * * * * * 

10:00 * * * * 

11:00 * * * * 

12 PM 0 1 10 47 116 77 13 3 0 0 0 0 0 267 38 41 

13:00 0 2 10 47 110 65 18 3 0 0 0 0 0 255 38 42 

14:00 0 7 6 47 100 83 13 2 0 0 0 0 0 258 38 40 

15:00 0 2 4 49 138 117 21 1 0 0 0 0 0 332 38 41 

16:00 0 13 7 47 145 112 24 1 0 0 0 0 0 349 38 41 

17:00 0 0 4 36 167 130 17 0 0 0 0 0 0 354 38 39 

18:00 0 0 5 22 108 111 16 0 0 0 0 0 0 262 38 40 

19:00 0 0 3 18 79 65 17 0 0 0 0 0 0 182 39 42 

20:00 0 0 2 18 57 77 15 2 0 0 0 0 0 171 39 42 

21:00 0 4 7 11 36 37 10 3 0 0 0 0 0 108 39 43 

22:00 0 0 0 6 39 24 5 0 0 0 0 0 0 74 38 41 

23:00 0 0 3 9 28 19 5 0 0 0 0 0 0 64 38 41 

Total 0 29 61 357 1123 917 174 15 0 0 0 0 0 2676 
Percent 0.0% 1.1% 2.3% 13.3% 42.0% 34.3% 6.5% 0.6% 0.0% 0.0% 0.0% 0.0% 0.0% 

AM Peak 
Vol. 

PM Peak 16:00 12:00 15:00 17:00 17:00 16:00 12:00 17:00 
Vol. 13 10 49 167 130 24 3 354 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR # / Operator: NDB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 6 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 100 feet 
north of Mattison Avenue 

Latitude: 0' 0.0000 Undefined 
Southbound 

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

08/18/16 0 0 0 8 12 9 1 0 0 0 0 0 0 30 38 39 
01:00 0 0 1 4 9 10 5 0 0 0 0 0 0 29 40 43 
02:00 0 0 0 8 9 14 4 1 0 0 0 0 0 36 39 44 
03:00 0 0 2 9 21 19 6 0 0 0 0 0 0 57 39 42 
04:00 0 0 1 17 38 29 6 1 0 0 0 0 0 92 38 41 
05:00 0 2 9 30 89 62 9 1 0 0 0 0 0 202 38 39 
06:00 0 1 9 40 130 96 18 0 0 0 0 0 0 294 38 40 
07:00 0 2 3 56 181 155 38 4 0 0 0 0 0 439 39 42 
08:00 0 7 25 68 110 90 18 1 0 0 0 0 0 319 38 40 
09:00 0 5 8 33 109 69 20 1 0 0 0 0 0 245 38 42 
10:00 0 7 13 51 97 67 11 2 0 0 0 0 0 248 38 40 
11:00 0 12 23 56 124 74 11 1 0 0 0 0 0 301 37 39 

12 PM 0 10 18 66 143 75 11 0 0 0 0 0 0 323 37 39 
13:00 0 8 16 46 83 78 19 0 0 0 0 0 0 250 38 41 
14:00 0 13 19 61 98 85 17 2 0 0 0 0 0 295 38 41 
15:00 0 4 14 43 127 100 23 2 0 0 0 0 0 313 38 42 
16:00 0 6 14 54 153 102 13 6 0 0 0 0 0 348 38 40 
17:00 0 0 6 45 183 121 13 2 0 0 0 0 0 370 38 39 
18:00 0 0 3 24 126 93 15 0 0 0 0 0 0 261 38 40 
19:00 0 1 5 15 92 81 15 1 0 0 0 0 0 210 39 41 
20:00 0 3 4 28 80 63 7 1 0 0 0 0 0 186 38 39 
21:00 0 0 2 16 49 39 8 1 0 0 0 0 0 115 38 42 
22:00 0 0 4 11 55 34 8 0 0 0 0 0 0 112 38 41 
23:00 0 0 0 6 34 23 10 0 0 0 0 0 0 73 39 43 
Total 0 81 199 795 2152 1588 306 27 0 0 0 0 0 5148 

Percent 0.0% 1.6% 3.9% 15.4% 41.8% 30.8% 5.9% 0.5% 0.0% 0.0% 0.0% 0.0% 0.0% 
AM Peak 11:00 08:00 08:00 07:00 07:00 07:00 07:00 07:00 

Vol. 12 25 68 181 155 38 4 439 
PM Peak 14:00 14:00 12:00 17:00 17:00 15:00 16:00 17:00 

Vol. 13 19 66 183 121 23 6 370 



Municipality: Upper Dublin Township 
Comments: None 
Weather: Clear 
ATR # / Operator: NOB 

McMahon Associates Inc. 
425 Commerce Drive, Suite 200 

Fort Washington, PA 19034 

Page 7 

Site Code: 00000000000000000000 
Station ID: 00000000000000000000 

Bethlehem Pike approximately 100 feet 
north of Mattison Avenue 

Latitude: 0 0.0000 Undefined 
Southbound  

Start 0 16 21 26 31 36 41 46 51 56 61 66 71 85th 95th 
Time 15 20 25 30 35 40 45 50 55 60 65 70 75 Total Percent Percent 

08/19/16 0 1 2 6 12 5 1 0 0 0 0 0 0 27 36 39 
01:00 0 2 0 6 14 8 0 1 0 0 0 0 0 31 37 39 
02:00 0 0 0 10 13 11 3 0 0 0 0 0 0 37 38 41 
03:00 0 0 3 8 15 17 4 0 0 0 0 0 0 47 39 42 
04:00 0 0 5 16 35 27 7 0 0 0 0 0 0 90 38 41 
05:00 0 1 8 14 89 78 13 2 0 0 0 0 0 205 38 41 
06:00 0 1 8 31 149 119 20 2 0 0 0 0 0 330 38 41 
07:00 0 1 14 49 186 150 30 8 0 0 0 0 0 438 39 42 
08:00 0 4 25 49 98 130 43 6 0 0 0 0 0 355 39 43 
09:00 0 2 15 52 90 71 11 1 0 0 0 0 0 242 38 39 
10:00 0 4 9 30 85 81 17 2 0 0 0 0 0 228 39 42 
11:00 0 2 6 58 129 92 14 0 0 0 0 0 0 301 38 39 

12 PM 0 3 19 58 127 79 13 4 0 0 0 0 0 303 38 40 
13:00 * * * * . * * . * * * 
14:00 * * * * * * * * * * * 
15:00 * * * * * * * * * * * 
16:00 * * * * * * * * * * * 
17:00 * * * * * * * * * * 

18:00 * * * * * * * * * * * 
19:00 * * * * * * * * * * 

20:00 * * * * * * * * * * * 
21:00 * * * * * * * * * * 

22:00 * * * * * * * * * * 
23:00 * * * * * * * * * 

Total 0 21 114 387 1042 868 176 26 0 0 0 
Percent 0.0% 0.8% 4.3% 14.7% 39.6% 33.0% 6.7% 1.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

AM Peak 08:00 08:00 11:00 07:00 07:00 08:00 07:00 
Vol. 4 25 58 186 150 43 8 

PM Peak 12:00 12:00 12:00 12:00 12:00 12:00 12:00 
Vol. 3 19 58 127 79 13 4 

Grand 
Total 

Percent 

0 131 374 1539 4317 3373 656 68 0 0 0 0 0 10458 

0.0% 1.3% 3.6% 14.7% 41.3% 32.3% 6.3% 0.7% 0.0% 0.0% 0.0% 0.0% 0.0%  
15th Percentile: 28 MPH 
50th Percentile: 33 MPH 
85th Percentile: 38 MPH 
95th Percentile: 41 MPH 

Statistics 10 MPH Pace Speed: 31-40 MPH 
Number in Pace: 7690 
Percent in Pace: 73.5% 

Number of Vehicles > 55 MPH: 0 
Percent of Vehicles > 55 MPH: 0.0% 

0 0 2634 

07:00 
438 

12:00 
303 



Existing 2016 Traffic Signal Warrants 
Bethlehem Pike (S.R. 2018) and Lindenwold 

Avenue/Lindenwold Terrace 



LANE(S) 

MPH 
Number of Lanes for Moving Traffic on Each Major Street Approach: 

Speed Limit or 85th Percentile Speed on the Major Street: 

LANE(S) 1 Number of Lanes for Moving Traffic on Each Minor Street Approach: 

Major Street Name and Route Number: 

Major Street Approach #1 Direction: 

Major Street Approach #2 Direction: 

Minor Street Information 

Minor Street Name and Route Number: 

Minor Street Approach #1 Direction: 

Minor Street Approach #2 Direction: 

1 

38 

Bethlehem Pike (SR. 2018) 

N-Bound 

S-Bound 

Lindenwold Avenue/Lindenwold Terrace 

E-Bound 

W-Bound 

Traffic Signal Warrant Analysis Workbook 9/29/2016 

STUDY AND ANALYSIS INFORMATION 

Municipality: 

County: 

PennDOT Engineering District: 

Upper Dublin Analysis Date: 

Conducted By: 

Agency/Company Name: 

9/29/2016 

Montgomery County TDK 

6 McMahon 

Analysis Information 

Data Collection Date: 

Day of the Week: 

3/31/2016 

Thursday 

Is the intersection in a built-up area of an isolated community of <10,000 population? No 

Major Street Information 

TRAFFIC SIGNAL WARRANT ANALYSIS FINDINGS 

Applicable? Warrant Met? 

Warrant 1, Eight-Hour Vehicular Volume No N/A 

Warrant 2, Four-Hour Vehicular Volume Yes No 

Warrant 3, Peak Hour Yes No 

Warrant 4, Pedestrian Volume No N/A 

Warrant 5, School Crossing No N/A 

Warrant 6, Coordinated Signal System No N/A 

Warrant 7, Crash Experience No N/A 

Warrant 8, Roadway Network No N/A 

Warrant 9, Intersection Near a Grade Crossing No N/A 

Warrant PA-1, ADT Volume Warrant No N/A 

Warrant PA-2, Midblock and Trail Crossings No N/A 

pennsylvania 
D.::PARI PIENT OF TRANSPORTATION Traffic Signal Warrant Analysis Workbook.xlsm 



Traffic Signal Warrant Analysis Workbook 9/29/2016 

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH 

Time Interval 

Major Street 

Approach #1 

(N-Bound) 

Major Street 

Approach #2 

(S-Bound) 

Major Street 

Combined 

Minor Street 

Approach #1 

(E-Bound) 

Minor Street 

Approach #2 

(W-Bound) 

Begin At End Of Volume Volume Total Volume Volume Volume 

12:00 AM 12:14 AM 0 

12:15 AM 12:29 AM 0 

12:30 AM 12:44 AM 0 

12:45 AM 12:59 AM 0 

1:00 AM 1:14 AM 0 

1:15 AM 1:29 AM 0 

1:30 AM 1:44 AM 0 

1:45 AM 1:59 AM 0 

2:00 AM 2:14 AM 0 

2:15 AM 2:29 AM 0 

2:30 AM 2:44 AM 0 

2:45 AM 2:59 AM 0 

3:00 AM 3:14 AM 0 

3:15 AM 3:29 AM 0 

3:30 AM 3:44 AM 0 

3:45 AM 3:59 AM 0 

4:00 AM 4:14 AM 0 

4:15 AM 4:29 AM 0 

4:30 AM 4:44 AM 0 

4:45 AM 4:59 AM 0 

5:00 AM 5:14 AM 0 

5:15 AM 5:29 AM 0 

5:30 AM 5:44 AM 0 

5:45 AM 5:59 AM 0 

6:00 AM 6:14 AM 0 

6:15 AM 6:29 AM 0 

6:30 AM 6:44 AM 0 

6:45 AM 6:59 AM 0 

7:00 AM 7:14 AM 0 

7:15 AM 7:29 AM 0 

7:30 AM 7:44 AM 0 

7:45 AM 7:59 AM 385 495 880 48 31 

8:00 AM 8:14 AM 0 

8:15 AM 8:29 AM 0 

8:30 AM 8:44 AM 0 

8:45 AM 8:59 AM 432 454 886 62 37 

9:00 AM 9:14 AM 0 

9:15 AM 9:29 AM 0 

9:30 AM 9:44 AM 0 

9:45 AM 9:59 AM 0 

10:00 AM 10:14 AM 0 

10:15 AM 10:29 AM 0 

10:30 AM 10:44 AM 0 

10:45 AM 10:59 AM 0 

11:00 AM 11:14 AM 0 

11:15 AM 11:29 AM 0 

11:30 AM 11:44 AM 0 

11:45 AM 11:59 AM 0 .pennsylyania 
DEPARTMENT OF TRANSPORTATION Traffic Signal Warrant Analysis Workbook.xlsm 



Traffic Signal Warrant Analysis Workbook 9/29/2016 

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH 

Time Interval 

Major Street 

Approach #1 

(N-Bound) 

Major Street 

Approach #2 

(S-Bound) 

Major Street 

Combined 

Minor Street 

Approach #1 

(E-Bound) 

Minor Street 

Approach #2 

(W-Bound) 

Begin At End Of Volume Volume Total Volume Volume Volume 

12:00 PM 12:14 PM 0 

12:15 PM 12:29 PM 0 

12:30 PM 12:44 PM 0 

12:45 PM 12:59 PM 0 

1:00 PM 1:14 PM 0 

1:15 PM 1:29 PM 0 

1:30 PM 1:44 PM 0 

1:45 PM 1:59 PM 0 

2:00 PM 2:14 PM 0 

2:15 PM 2:29 PM 0 

2:30 PM 2:44 PM 0 

2:45 PM 2:59 PM 0 

3:00 PM 3:14 PM 0 

3:15 PM 3:29 PM 0 

3:30 PM 3:44 PM 0 

3:45 PM 3:59 PM 0 

4:00 PM 4:14 PM 0 

4:15 PM 4:29 PM 0 

4:30 PM 4:44 PM 0 

4:45 PM 4:59 PM 556 498 1054 101 35 

5:00 PM 5:14 PM 0 

5:15 PM 5:29 PM 0 

5:30 PM 5:44 PM 0 

5:45 PM 5:59 PM 618 527 1145 127 39 

6:00 PM 6:14 PM 0 

6:15 PM 6:29 PM 0 

6:30 PM 6:44 PM 0 

6:45 PM 6:59 PM 0 

7:00 PM 7:14 PM 0 

7:15 PM 7:29 PM 0 

7:30 PM 7:44 PM 0 

7:45 PM 7:59 PM 0 

8:00 PM 8:14 PM 0 

8:15 PM 8:29 PM 0 

8:30 PM 8:44 PM 0 

8:45 PM 8:59 PM 0 

9:00 PM 9:14 PM 0 

9:15 PM 9:29 PM 0 

9:30 PM 9:44 PM 0 

9:45 PM 9:59 PM 0 

10:00 PM 10:14 PM 0 

10:15 PM 10:29 PM 0 

10:30 PM 10:44 PM 0 

10:45 PM 10:59 PM 0 

11:00 PM 11:14 PM 0 

11:15 PM 11:29 PM 0 

11:30 PM 11:44 PM 0 

11:45 PM 11:59 PM 0 

pennsylvania 
DEPARTM,NT 0,  IPAY5POWIA ION Traffic Signal Warrant Analysis Workbook.xlsm 



Traffic Signal Warrant Analysis Workbook 9/29/2016 

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH 

Time Interval 

Major Street 

Approach #1 

(N-Bound) 

Major Street 

Approach #2 

(S-Bound) 

Major Street 

Combined 

Minor Street 

Approach #1 

(E-Bound) 

Minor Street 

Approach #2 

(W-Bound) 

Begin At End Of Volume Volume Total Volume Volume Volume 

Approach Totals: 

 

1991 

 

1974 

 

3965 

 

338 

 

142 

          

pennsylvania 
DEPARTMTIlT OF TRANSPORTATION Traffic Signal Warrant Analysis Workbook.xlsm 



Number of Lanes for Moving Traffic on Each 

Approach 

Major Street: 1 Lane 

Minor Street: 1 Lane 

Total Number of Unique Hours Met 

On Figure 4C-1 

2 

MUTCD Warrant 2 

Page 1 of 3 

MUTCD WARRANT 2, FOUR-HOUR VEHICULAR VOLUME 

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH 
No 

on Major Street? 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

12:00 AM 0 0 

12:15 AM 0 0 

12:30 AM 0 0 

12:45 AM 0 0 

1:00 AM 0 0 

1:15 AM 0 0 

1:30 AM 0 0 

1:45 AM 0 0 

2:00 AM 0 0 

2:15 AM 0 0 

2:30 AM 0 0 

2:45 AM 0 0 

3:00 AM 0 0 

3:15 AM 0 0 

3:30 AM 0 0 

3:45 AM 0 0 

4:00 AM 0 0 

4:15 AM 0 0 

4:30 AM 0 0 

4:45 AM 0 0 

5:00 AM 0 0 

5:15 AM 0 0 

5:30 AM 0 0 

5:45 AM 0 0 

6:00 AM 0 0 

6:15 AM 0 0 

6:30 AM 0 0 

6:45 AM 0 0 

7:00 AM 880 48 

7:15 AM 880 48 

7:30 AM 880 48 

7:45 AM 880 48 

8:00 AM 886 62 

8:15 AM 886 62 

8:30 AM 886 62 

8:45 AM 886 62 

9:00 AM 0 0 

9:15 AM 0 0 

9:30 AM 0 0 

9:45 AM 0 0 

10:00 AM 0 0 

10:15 AM 0 0 

10:30 AM 0 0 

10:45 AM 0 0 

11:00 AM 0 0 

11:15 AM 0 0 

11:30 AM 0 0 

11:45 AM 0 0 

Spennsylvania 
OEPARrMENT OF TRANSPORTATION 9/29/2016 2016 Existing Lindenwold.xism 



MUTCD Warrant 2 

Page 2 of 3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

12:00 PM 0 0 

12:15 PM 0 0 

12:30 PM 0 0 

12:45 PM 0 0 

1:00 PM 0 0 

1:15 PM 0 0 

1:30 PM 0 0 

1:45 PM 0 0 

2:00 PM 0 0 

2:15 PM 0 0 

2:30 PM 0 0 

2:45 PM 0 0 

3:00 PM 0 0 

3:15 PM 0 0 

3:30 PM 0 0 

3:45 PM 0 0 

4:00 PM 1054 101 Met 

4:15 PM 1054 101 Met 

4:30 PM 1054 101 Met 

4:45 PM 1054 101 Met 

5:00 PM 1145 127 Met 

5:15 PM 1145 127 Met 

5:30 PM 1145 127 Met 

5:45 PM 1145 127 Met 

6:00 PM 0 0 

6:15 PM 0 0 

6:30 PM 0 0 

6:45 PM 0 0 

7:00 PM 0 0 

7:15 PM 0 0 

7:30 PM 0 0 

7:45 PM 0 0 

8:00 PM 0 0 

8:15 PM 0 0 

8:30 PM 0 0 

8:45 PM 0 0 

9:00 PM 0 0 

9:15 PM 0 0 

9:30 PM 0 0 

9:45 PM 0 0 

10:00 PM 0 0 

10:15 PM 0 0 

10:30 PM 0 0 

10:45 PM 0 0 

11:00 PM 0 0 

epennsylvania 
DEPAR TMENT OF 'TRANSPORTATION 9/29/2016 2016 Existing Lindenwold.xlsm 



MUTCD Warrant 2 

Page 3 of 3 
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MUTCD Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume 
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Major Street - Total of Both Approaches - Vehicles Per Hour (VPH) 



Number of Lanes for Moving Traffic on Each 
Approach 

Major Street: 
Minor Street: 

1 Lane 

1 Lane 

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH on 
Major Street? 

No 

MUTCD Warrant 3 

Page 1 of 3 

MUTCD WARRANT 3, PEAK HOUR 

Is this signal warrant being applied for an unusual case, such as office complexes, 
manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 

attract or discharge large numbers of vehicles over a short time? 
No 

Indicate whether all three of the following conditions for the same 1 hour (any four consecutive 15- ' 
minute periods) of an average day are present* 

Does the total stopped time delay experienced by the traffic on one minor-street 
approach (one direction only) controlled by a STOP sign equal or exceed 4 vehicle-hours 

for a one-lane approach or 5 vehicle-hours for a two-lane approach? 
N/A 

Does the volume on the same minor-street approach (one direction only) equal or exceed 
100 vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two 

moving lanes? 
Yes 

Does the total entering volume serviced during the hour equal or exceed 650 vehicles per 
hour for intersection with three approaches or 800 vehicles per hour for intersections 

with four or more approaches? 
Yes 

*If applicable, attach all supporting calculations and documentation. 

Total Number of Unique Hours Met 
On Figure 4C-3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 
12:00 AM 0 0 

12:15 AM 0 0 

12:30 AM 0 0 

12:45 AM 0 0 

1:00 AM 0 0 

1:15 AM 0 0 

1:30 AM 0 0 

1:45 AM 0 0 

2:00 AM 0 0 

2:15 AM 0 0 

2:30 AM 0 0 

2:45 AM 0 0 

3:00 AM 0 0 

3:15 AM 0 0 

3:30 AM 0 0 

3:45 AM 0 0 

4:00 AM 0 0 

4:15 AM 0 0 

4:30 AM 0 0 

4:45 AM 0 0 

5:00 AM 0 0 

5:15 AM 0 0 

5:30 AM 0 0 

5:45 AM 0 0 

6:00 AM 0 0 

6:15 AM 0 0 

6:30 AM 0 0 

6:45 AM 0 0 

7:00 AM 880 48 

7:15 AM 880 48 

7:30 AM 880 48 

7:45 AM 880 48 

8:00 AM 886 62 

8:15 AM 886 62 

1111, pennsylvania 
OFPARTMENT OF IFIANSPORTAII,DN 9/29/2016 2016 Existing Lindenwold.xism 



MUTCD Warrant 3 

Page 2 of 3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach Hour Met? 
Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

8:30 AM 886 62 

8:45 AM 886 62 

9:00 AM 0 0 

9:15 AM 0 0 

9:30 AM 0 0 

9:45 AM 0 0 

10:00 AM 0 0 

10:15 AM 0 0 

10:30 AM 0 0 

10:45 AM 0 0 

11:00 AM 0 0 

11:15 AM 0 0 

11:30 AM 0 0 

11:45 AM 0 0 

12:00 PM 0 0 

12:15 PM 0 0 

12:30 PM 0 0 

12:45 PM 0 0 

1:00 PM 0 0 

1:15 PM 0 0 

1:30 PM 0 0 

1:45 PM 0 0 

2:00 PM 0 0 

2:15 PM 0 0 

2:30 PM 0 0 

2:45 PM 0 0 

3:00 PM 0 0 

3:15 PM 0 0 

3:30 PM 0 0 

3:45 PM 0 0 

4:00 PM 1054 101 

4:15 PM 1054 101 

4:30 PM 1054 101 

4:45 PM 1054 101 

5:00 PM 1145 127 

5:15 PM 1145 127 

5:30 PM 1145 127 

5:45 PM 1145 127 

6:00 PM 0 0 

6:15 PM 0 0 

6:30 PM 0 0 

6:45 PM 0 0 

7:00 PM 0 0 

7:15 PM 0 0 

7:30 PM 0 0 

7:45 PM 0 0 

8:00 PM 0 0 

8:15 PM 0 0 

8:30 PM 0 0 

8:45 PM 0 0 

9:00 PM 0 0 

9:15 PM 0 0 

9:30 PM 0 0 

9:45 PM 0 0 

10:00 PM 0 0 

10:15 PM 0 0 

10:30 PM 0 0 

10:45 PM 0 0 

11:00 PM 0 0 

gi pennsylvania 
13EPARIMENT OF TRANSPORTATION 9/29/2016 2016 Existing Lindenwold.xlsm 



2 OR MORE LANES & 2 OR MORE LANES 

2 OR MORE LANES & 1 LANE 

1 LANE & 1 LANE 

• 
4- 

MUTCD Warrant 3 

Page 3 of 3 

MUTCD Figure 4C-3. Warrant 3, Peak Hour 

600 

500 

' 400 -o 
c.; 
ra 

o. 
cr 

300 

0J 
.0 

01 

‘- 200 

100 

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 

Major Street - Total of Both Approaches - Vehicles Per Hour (VPH) 



Future 2023 Traffic Signal Warrants 
Bethlehem Pike (S.R. 2018) and Lindenwold 

Avenue/Lindenwold Terrace 



LANE(S) 

MPH 
Number of Lanes for Moving Traffic on Each Major Street Approach: 

Speed Limit or 85th Percentile Speed on the Major Street: 

LANE(S) 1 Number of Lanes for Moving Traffic on Each Minor Street Approach: 

Major Street Name and Route Number: 

Major Street Approach #1 Direction: 

Major Street Approach #2 Direction: 

Minor Street Information 

Minor Street Name and Route Number: 

Minor Street Approach #1 Direction: 

Minor Street Approach #2 Direction: 

1 

38 

Bethlehem Pike (S.R. 2018) 

N-Bound 

S-Bound 

Lindenwold Avenue/Lindenwold Terrace 

E-Bound 

W-Bound 

Traffic Signal Warrant Analysis Workbook 10/3/2016 

STUDY AND ANALYSIS INFORMATION 

Municipality: 

County: 

PennDOT Engineering District: 

Upper Dublin Analysis Date: 

Conducted By: 

Agency/Company Name: 

9/29/2016 

Montgomery County TDK 

6 McMahon 

Analysis Information 

Data Collection Date: 

Day of the Week: 

3/31/2016 

Thursday 

Is the intersection in a built-up area of an isolated community of <10,000 population? No 

Major Street Information 

TRAFFIC SIGNAL WARRANT ANALYSIS FINDINGS 

Applicable? Warrant Met? 

Warrant 1, Eight-Hour Vehicular Volume No N/A 

Warrant 2, Four-Hour Vehicular Volume Yes No 

Warrant 3, Peak Hour Yes No 

Warrant 4, Pedestrian Volume No N/A 

Warrant 5, School Crossing No N/A 

Warrant 6, Coordinated Signal System No N/A 

Warrant 7, Crash Experience No N/A 

Warrant 8, Roadway Network No N/A 

Warrant 9, Intersection Near a Grade Crossing No N/A 

Warrant PA-1, ADT Volume Warrant No N/A 

Warrant PA-2, Midblock and Trail Crossings No N/A 

lirpennsylvania 
DEPARTMENT OF 1 RANSPORTATION 2023 Future Lindenwold.xlsm 



Traffic Signal Warrant Analysis Workbook 10/3/2016 

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH 

Time Interval 

Major Street 

Approach #1 

(N-Bound) 

Major Street 

Approach #2 

(S-Bound) 

Major Street 

Combined 

Minor Street 

Approach #1 

(E-Bound) 

Minor Street 

Approach #2 

(W-Bound) 

Begin At End Of Volume Volume Total Volume Volume Volume 

12:00 AM 12:14 AM 0 

12:15 AM 12:29 AM 0 

12:30 AM 12:44 AM 0 

12:45 AM 12:59 AM 0 

1:00 AM 1:14 AM 0 

1:15 AM 1:29 AM 0 

1:30 AM 1:44 AM 0 

1:45 AM 1:59 AM 0 

2:00 AM 2:14 AM 0 

2:15 AM 2:29 AM 0 

2:30 AM 2:44 AM 0 

2:45 AM 2:59 AM 0 

3:00 AM 3:14 AM 0 

3:15 AM 3:29 AM 0 

3:30 AM 3:44 AM 0 

3:45 AM 3:59 AM 0 

4:00 AM 4:14 AM 0 

4:15 AM 4:29 AM 0 

4:30 AM 4:44 AM 0 

4:45 AM 4:59 AM 0 

5:00 AM 5:14 AM 0 

5:15 AM 5:29 AM 0 

5:30 AM 5:44 AM 0 

5:45 AM 5:59 AM 0 

6:00 AM 6:14 AM 0 

6:15 AM 6:29 AM 0 

6:30 AM 6:44 AM 0 

6:45 AM 6:59 AM 0 

7:00 AM 7:14 AM 0 

7:15 AM 7:29 AM 0 

7:30 AM 7:44 AM 0 

7:45 AM 7:59 AM 431 528 959 51 32 

8:00 AM 8:14 AM 0 

8:15 AM 8:29 AM 0 

8:30 AM 8:44 AM 0 

8:45 AM 8:59 AM 488 487 975 66 39 

9:00 AM 9:14 AM 0 

9:15 AM 9:29 AM 0 

9:30 AM 9:44 AM 0 _ 
9:45 AM 9:59 AM 0 

10:00 AM 10:14 AM 0 

10:15 AM 10:29 AM 0 

10:30 AM 10:44 AM 0 

10:45 AM 10:59 AM 0 

11:00 AM 11:14 AM 0 

11:15 AM 11:29 AM 0 

11:30 AM 11:44 AM 0 

11:45 AM 11:59 AM 0 

pennsylvania 
DEPARTMENT OF TRANSPORTATION 2023 Future Lindenwold.xlsm 



DEPAIITMEN I OF TPANSPORTATION S pennsylvania 
2023 Future Lindenwold.xlsm 

Traffic Signal Warrant Analysis Workbook 10/3/2016 

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH 

Time Interval 

Major Street 

Approach #1 

(N-Bound) 

Major Street 

Approach #2 

(5-Bound) 

Major Street 

Combined 

Minor Street 

Approach #1 

(E-Bound) 

Minor Street 

Approach #2 

(W-Bound) 

Begin At End Of Volume Volume Total Volume Volume Volume 

12:00 PM 12:14 PM 0 

12:15 PM 12:29 PM 0 

12:30 PM 12:44 PM 0 

12:45 PM 12:59 PM 0 

1:00 PM 1:14 PM 0 

1:15 PM 1:29 PM 0 

1:30 PM 1:44 PM 0 

1:45 PM 1:59 PM 0 

2:00 PM 2:14 PM 0 

2:15 PM 2:29 PM 0 

2:30 PM 2:44 PM 0 

2:45 PM 2:59 PM 0 

3:00 PM 3:14 PM 0 

3:15 PM 3:29 PM 0 

3:30 PM 3:44 PM 0 

3:45 PM 3:59 PM 0 

4:00 PM 4:14 PM 0 

4:15 PM 4:29 PM 0 

4:30 PM 4:44 PM 0 

4:45 PM 4:59 PM 600 545 1145 106 37 

5:00 PM 5:14 PM 0 

5:15 PM 5:29 PM 0 

5:30 PM 5:44 PM 0 

5:45 PM 5:59 PM 669 578 1247 139 40 

6:00 PM 6:14 PM 0 

6:15 PM 6:29 PM 0 

6:30 PM 6:44 PM 0 

6:45 PM 6:59 PM 0 

7:00 PM 7:14 PM 0 

7:15 PM 7:29 PM 0 

7:30 PM 7:44 PM 0 

7:45 PM 7:59 PM 0 

8:00 PM 8:14 PM 0 

8:15 PM 8:29 PM 0 

8:30 PM 8:44 PM 0 

8:45 PM 8:59 PM 0 

9:00 PM 9:14 PM 0 

9:15 PM 9:29 PM 0 

9:30 PM 9:44 PM 0 

9:45 PM 9:59 PM 0 

10:00 PM 10:14 PM 0 

10:15 PM 10:29 PM 0 

10:30 PM 10:44 PM 0 

10:45 PM 10:59 PM 0 

11:00 PM 11:14 PM 0 

11:15 PM 11:29 PM 0 

11:30 PM 11:44 PM 0 

11:45 PM 11:59 PM 0 

Approach Totals: 2188 2138 4326 362 148 



Number of Lanes for Moving Traffic on Each 
Approach 

Major Street: 1 Lane 

Minor Street: 1 Lane 

Total Number of Unique Hours Met 
On Figure 4C-1 

2 

MUTCD Warrant 2 

Page 1 of 3 

MUTCD WARRANT 2, FOUR-HOUR VEHICULAR VOLUME 

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH 
on Major Street? 

No 

Hourly Vehicular Volume 
Hour Interval Major Street Combined Highest Minor Street Approach 

Hour Met? 
Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

12:00 AM 0 0 

12:15 AM 0 0 

12:30 AM 0 0 

12:45 AM 0 0 

1:00 AM 0 0 

1:15 AM 0 0 

1:30 AM 0 0 

1:45 AM 0 0 

2:00 AM 0 0 

2:15 AM 0 0 

2:30 AM 0 0 

2:45 AM 0 0 

3:00 AM 0 0 

3:15 AM 0 0 

3:30 AM 0 0 

3:45 AM 0 0 

4:00 AM 0 0 

4:15 AM 0 0 

4:30 AM 0 0 

4:45 AM 0 0 

5:00 AM 0 0 

5:15 AM 0 0 

5:30 AM 0 0 

5:45 AM 0 0 

6:00 AM 0 0 

6:15 AM 0 0 

6:30 AM 0 0 

6:45 AM 0 0 

7:00 AM 959 51 

7:15 AM 959 51 

7:30 AM 959 51 

7:45 AM 959 51 

8:00 AM 975 66 

8:15 AM 975 66 

8:30 AM 975 66 

8:45 AM 975 66 

9:00 AM 0 0 

9:15 AM 0 0 

9:30 AM 0 0 

9:45 AM 0 0 

10:00 AM 0 0 

10:15 AM 0 0 

10:30 AM 0 0 

10:45 AM 0 0 

11:00 AM 0 0 

11:15 AM 0 0 

11:30 AM 0 0 

11:45 AM 0 0 

II

pennsylvania 
DEPART MENT OE TRANSPOR)ATION 10/3/2016 2023 Future Lindenwold.xlsm 



MUTCD Warrant 2 

Page 2 of 3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

12:00 PM 0 0 

12:15 PM 0 0 

12:30 PM 0 0 

12:45 PM 0 0 

1:00 PM 0 0 

1:15 PM 0 0 

1:30 PM 0 0 

1:45 PM 0 0 

2:00 PM 0 0 

2:15 PM 0 0 

2:30 PM 0 0 

2:45 PM 0 0 

3:00 PM 0 0 

3:15 PM 0 0 

3:30 PM 0 0 

3:45 PM 0 0 

4:00 PM 1145 106 Met 

4:15 PM 1145 106 Met 

4:30 PM 1145 106 Met 

4:45 PM 1145 106 Met 

5:00 PM 1247 139 Met 

5:15 PM 1247 139 Met 

5:30 PM 1247 139 Met 

5:45 PM 1247 139 Met 

6:00 PM 0 0 

6:15 PM 0 0 

6:30 PM 0 0 

6:45 PM 0 0 

7:00 PM 0 0 

7:15 PM 0 0 

7:30 PM 0 0 

7:45 PM 0 0 

8:00 PM 0 0 

8:15 PM 0 0 

8:30 PM 0 0 

8:45 PM 0 0 

9:00 PM 0 0 

9:15 PM 0 0 

9:30 PM 0 0 

9:45 PM 0 0 

10:00 PM 0 0 

10:15 PM 0 0 

10:30 PM 0 0 

10:45 PM 0 0 

11:00 PM 0 0 

Irpennsylvania 
DEPARTMENT OF TRANSPORTATION 10/3/2016 2023 Future Lindenwold.xlsm 



MUTCD Warrant 2 

Page 3 of 3 

500 

400 

100 

MUTCD Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume 

2 OR MORE 
111111 
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& 1 
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• 
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300 400 500 600 700 800 900 1000 1100 1200 1300 1400 

Major Street - Total of Both Approaches - Vehicles Per Hour (VPH) 



Number of Lanes for Moving Traffic on Each 

Approach 

Major Street: 

Minor Street: 

1 Lane 

1 Lane 

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH on 

Major Street? 
No 

MUTCD Warrant 3 

Page 1 of 3 

MUTCD WARRANT 3, PEAK HOUR 

Is this signal warrant being applied for an unusual case, such as office complexes, 

manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 

attract or discharge large numbers of vehicles over a short time? 

No 

Indicate whether all three of the following conditions for the same 1 hour (any four consecutive 15-

minute periods) of an average day are present* 
Does the total stopped time delay experienced by the traffic on one minor-street 

approach (one direction only) controlled by a STOP sign equal or exceed 4 vehicle-hours 

for a one-lane approach or 5 vehicle-hours for a two-lane approach? 

N/A 

Does the volume on the same minor-street approach (one direction only) equal or exceed 

100 vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two 

moving lanes? 

Yes 

Does the total entering volume serviced during the hour equal or exceed 650 vehicles per 

hour for intersection with three approaches or 800 vehicles per hour for intersections 

with four or more approaches? 

Yes 

*If applicable, attach all supporting calculations and documentation. 

Total Number of Unique Hours Met 

On Figure 4C-3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

12:00 AM 0 0 

12:15 AM 0 0 

12:30 AM 0 0 

12:45 AM 0 0 

1:00 AM 0 0 

1:15 AM 0 0 

1:30 AM 0 0 

1:45 AM 0 0 

2:00 AM 0 0 

2:15 AM 0 0 

2:30 AM 0 0 

2:45 AM 0 0 

3:00 AM 0 0 

3:15 AM 0 0 

3:30 AM 0 0 

3:45 AM 0 0 

4:00 AM 0 0 

4:15 AM 0 0 

4:30 AM 0 0 

4:45 AM 0 0 

5:00 AM 0 0 

5:15 AM 0 0 

5:30 AM 0 0 

5:45 AM 0 0 

6:00 AM 0 0 

6:15 AM 0 0 

6:30 AM 0 0 

6:45 AM 0 0 

7:00 AM 959 51 

7:15 AM 959 51 

7:30 AM 959 51 

7:45 AM 959 51 

8:00 AM 975 66 

8:15 AM 975 66 

pennsylvania 
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MUTCD Warrant 3 

Page 2 of 3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

8:30 AM 975 66 

8:45 AM 975 66 

9:00 AM 0 0 

9:15 AM 0 0 

9:30 AM 0 0 

9:45 AM 0 0 

10:00 AM 0 0 

10:15 AM 0 0 

10:30 AM 0 0 

10:45 AM 0 0 

11:00 AM 0 0 

11:15 AM 0 0 

11:30 AM 0 0 

11:45 AM 0 0 

12:00 PM 0 0 

12:15 PM 0 0 

12:30 PM 0 0 

12:45 PM 0 0 

1:00 PM 0 0 

1:15 PM 0 0 

1:30 PM 0 0 

1:45 PM 0 0 

2:00 PM 0 0 

2:15 PM 0 0 

2:30 PM 0 0 

2:45 PM 0 0 

3:00 PM 0 0 

3:15 PM 0 0 

3:30 PM 0 0 

3:45 PM 0 0 

4:00 PM 1145 106 

4:15 PM 1145 106 

4:30 PM 1145 106 

4:45 PM 1145 106 

5:00 PM 1247 139 

5:15 PM 1247 139 

5:30 PM 1247 139 

5:45 PM 1247 139 

6:00 PM 0 0 

6:15 PM 0 0 

6:30 PM 0 0 

6:45 PM 0 0 

7:00 PM 0 0 

7:15 PM 0 0 

7:30 PM 0 0 

7:45 PM 0 0 

8:00 PM 0 0 

8:15 PM 0 0 

8:30 PM 0 0 

8:45 PM 0 0 

9:00 PM 0 0 

9:15 PM 0 0 

9:30 PM 0 0 

9:45 PM 0 0 

10:00 PM 0 0 

10:15 PM 0 0 

10:30 PM 0 0 

10:45 PM 0 0 

11:00 PM 0 0 

pennsylvania 
DtPAIR I riF ri I or-  f RANSPOP Tro ic,ra 10/3/2016 2023 Future Lindenwold.xlsm 



MUTCD Warrant 3 

Page 3 of 3 

MUTCD Figure 4C-3. Warrant 3, Peak Hour 
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Future 2023 Traffic Signal Warrants 
Bethlehem Pike (S.R. 2018) and 

Mattison Avenue/Proposed Site Access 



N-Bound 

S-Bound 

Bethlehem Pike (S.R. 2018) Major Street Name and Route Number: 

Major Street Approach #1 Direction: 

Major Street Approach #2 Direction: 

E-Bound 

W-Bound 

Mattison Avenue/Proposed Site Access Minor Street Name and Route Number: 

Minor Street Approach #1 Direction: 

Minor Street Approach #2 Direction: 

Traffic Signal Warrant Analysis Workbook 10/3/2016 

STUDY AND ANALYSIS INFORMATION 

Municipality: 

County: 

PennDOT Engineering District: 

Upper Dublin Analysis Date: 

Conducted By: 

Agency/Company Name: 

9/29/2016 

Montgomery County TDK 

6 McMahon 

Analysis Information 

Data Collection Date: 

Day of the Week: 

3/5/2014 

Wednesday 

Is the intersection in a built-up area of an isolated community of <10,000 population? No 

Major Street Information 

        

Number of Lanes for Moving Traffic on Each Major Street Approach: 

Speed Limit or 85th Percentile Speed on the Major Street: 

  

1 

   

LANE(S) 

MPH 

      

      

 

38 

  

       

Minor Street Information 

 

1 

  

Number of Lanes for Moving Traffic on Each Minor Street Approach: 

 

LANE(S) 

  

TRAFFIC SIGNAL WARRANT ANALYSIS FINDINGS 

Applicable? Warrant Met? 

Warrant 1, Eight-Hour Vehicular Volume No N/A 

Warrant 2, Four-Hour Vehicular Volume Yes No 

Warrant 3, Peak Hour Yes No 

Warrant 4, Pedestrian Volume No N/A 

Warrant 5, School Crossing No N/A 

Warrant 6, Coordinated Signal System No N/A 

Warrant 7, Crash Experience No N/A 

Warrant 8, Roadway Network No N/A 

Warrant 9, Intersection Near a Grade Crossing No N/A 

Warrant PA-1, ADT Volume Warrant No N/A 

Warrant PA-2, Midblock and Trail Crossings No N/A 

pennsylvania 
DEPARTMENT OF TRANSPORTATION 2023 Future Mattison.xlsm 



Traffic Signal Warrant Analysis Workbook 10/3/2016 

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH 

Time Interval 

Major Street 

Approach #1 

(N-Bound) 

Major Street 

Approach #2 

(S-Bound) 

Major Street 

Combined 

Minor Street 

Approach #1 

(E-Bound) 

Minor Street 

Approach #2 

(W-Bound) 

Begin At End Of Volume Volume Total Volume Volume Volume 

12:00 AM 12:14 AM 0 

12:15 AM 12:29 AM 0 

12:30 AM 12:44 AM 0 

12:45 AM 12:59 AM 0 

1:00 AM 1:14 AM 0 

1:15 AM 1:29 AM 0 

1:30 AM 1:44 AM 0 

1:45 AM 1:59 AM 0 

2:00 AM 2:14 AM 0 

2:15 AM 2:29 AM 0 

2:30 AM 2:44 AM 0 

2:45 AM 2:59 AM 0 

3:00 AM 3:14 AM 0 

3:15 AM 3:29 AM 0 

3:30 AM 3:44 AM 0 

3:45 AM 3:59 AM 0 

4:00 AM 4:14 AM 0 

4:15 AM 4:29 AM 0 

4:30 AM 4:44 AM 0 

4:45 AM 4:59 AM 0 

5:00 AM 5:14 AM 0 

5:15 AM 5:29 AM 0 

5:30 AM 5:44 AM 0 

5:45 AM 5:59 AM 0 

6:00 AM 6:14 AM 0 

6:15 AM 6:29 AM 0 

6:30 AM 6:44 AM 0 

6:45 AM 6:59 AM 0 

7:00 AM 7:14 AM 0 

7:15 AM 7:29 AM 0 

7:30 AM 7:44 AM 0 

7:45 AM 7:59 AM 447 730 1177 43 83 

8:00 AM 8:14 AM 0 

8:15 AM 8:29 AM 0 

8:30 AM 8:44 AM 0 

8:45 AM 8:59 AM 515 652 1167 45 75 

9:00 AM 9:14 AM 0 

9:15 AM 9:29 AM 0 

9:30 AM 9:44 AM 0 

9:45 AM 9:59 AM 0 

10:00 AM 10:14 AM 0 

10:15 AM 10:29 AM 0 

10:30 AM 10:44 AM 0 

10:45 AM 10:59 AM 0 

11:00 AM 11:14 AM 0 

11:15 AM 11:29 AM 0 

11:30 AM 11:44 AM 0 

11:45 AM 11:59 AM 0 

gpennsylyania 
DEPARTMENT 0, -TRANSPORTATION 2023 Future Mattison.xlsm 



143 257 2499 2348 4847 Approach Totals: 

ENTER VOLUME DATA PER 15 MINUTE INTERVAL, PER APPROACH 

Time Interval 

Major Street 

Approach #1 

(N-Bound) 

Major Street 

Approach #2 

(S-Bound) 

Major Street 

Combined 

Minor Street 

Approach #1 

(E-Bound) 

Minor Street 

Approach #2 

(W-Bound) 

Begin At End Of Volume Volume Total Volume Volume Volume 

12:00 PM 12:14 PM 0 

12:15 PM 12:29 PM 0 

12:30 PM 12:44 PM 0 

12:45 PM 12:59 PM 0 

1:00 PM 1:14 PM 0 

1:15 PM 1:29 PM 0 

1:30 PM 1:44 PM 0 

1:45 PM 1:59 PM 0 

2:00 PM 2:14 PM 0 

2:15 PM 2:29 PM 0 

2:30 PM 2:44 PM 0 

2:45 PM 2:59 PM 0 

3:00 PM 3:14 PM 0 

3:15 PM 3:29 PM 0 

3:30 PM 3:44 PM 0 

3:45 PM 3:59 PM 0 

4:00 PM 4:14 PM 0 

4:15 PM 4:29 PM 0 

4:30 PM 4:44 PM 0 

4:45 PM 4:59 PM 672 531 1203 23 47 

5:00 PM 5:14 PM 0 

5:15 PM 5:29 PM 0 

5:30 PM 5:44 PM 0 

5:45 PM 5:59 PM 714 586 1300 32 52 

6:00 PM 6:14 PM 0 

6:15 PM 6:29 PM 0 

6:30 PM 6:44 PM 0 

6:45 PM 6:59 PM 0 

7:00 PM 7:14 PM 0 

7:15 PM 7:29 PM 0 

7:30 PM 7:44 PM 0 

7:45 PM 7:59 PM 0 

8:00 PM 8:14 PM 0 

8:15 PM 8:29 PM 0 

8:30 PM 8:44 PM 0 

8:45 PM 8:59 PM 0 

9:00 PM 9:14 PM 0 

9:15 PM 9:29 PM 0 

9:30 PM 9:44 PM 0 

9:45 PM 9:59 PM 0 

10:00 PM 10:14 PM 0 

10:15 PM 10:29 PM 0 

10:30 PM 10:44 PM 0 

10:45 PM 10:59 PM 0 

11:00 PM 11:14 PM 0 

11:15 PM 11:29 PM 0 

11:30 PM 11:44 PM 0 

11:45 PM 11:59 PM 0 

Traffic Signal Warrant Analysis Workbook 10/3/2016 

pennsytyania 
DEPARTMENT OF FRANSPORTAT;ON 2023 Future Mattison.xlsm 



Number of Lanes for Moving Traffic on Each 
Approach 

Major Street: 1 Lane 

Minor Street: 1 Lane 
0541 

MUTCD Warrant 2 

Page 1 of 3 

MUTCD WARRANT 2, FOUR-HOUR VEHICULAR VOLUME 

Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH 
on Major Street? 

 

No 

  

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 
12:00 AM 0 0 

12:15 AM 0 0 

12:30 AM 0 0 

12:45 AM 0 0 

1:00 AM 0 0 

1:15 AM 0 0 

1:30 AM 0 0 

1:45 AM 0 0 

2:00 AM 0 0 

2:15 AM 0 0 

2:30 AM 0 0 

2:45 AM 0 0 

3:00 AM 0 0 

3:15 AM 0 0 

3:30 AM 0 0 

3:45 AM 0 0 

4:00 AM 0 0 

4:15 AM 0 0 

4:30 AM 0 0 

4:45 AM 0 0 

5:00 AM 0 0 

5:15 AM 0 0 

5:30 AM 0 0 

5:45 AM 0 0 

6:00 AM 0 0 

6:15 AM 0 0 

6:30 AM 0 0 

6:45 AM 0 0 

7:00 AM 1177 83 Met 

7:15 AM 1177 83 Met 

7:30 AM 1177 83 Met 

7:45 AM 1177 83 Met 

8:00 AM 1167 75 

8:15 AM 1167 75 

8:30 AM 1167 75 

8:45 AM 1167 75 

9:00 AM 0 0 

9:15 AM 0 0 

9:30 AM 0 0 

9:45 AM 0 0 

10:00 AM 0 0 

10:15 AM 0 0 

10:30 AM 0 0 

10:45 AM 0 0 

11:00 AM 0 0 

11:15 AM 0 0 

11:30 AM 0 0 

11:45 AM 0 0 

pennsylvania 
DEPARTMENT OF TRANSPORTATION 10/3/2016 2023 Future Mattison.xlsm 



MUTCD Warrant 2 

Page 2 of 3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

12:00 PM 0 0 

12:15 PM 0 0 

12:30 PM 0 0 

12:45 PM 0 0 

1:00 PM 0 0 

1:15 PM 0 0 

1:30 PM 0 0 

1:45 PM 0 0 

2:00 PM 0 0 

2:15 PM 0 0 

2:30 PM 0 0 

2:45 PM 0 0 

3:00 PM 0 0 

3:15 PM 0 0 

3:30 PM 0 0 

3:45 PM 0 0 

4:00 PM 1203 47 

4:15 PM 1203 47 

4:30 PM 1203 47 

4:45 PM 1203 47 

5:00 PM 1300 52 

5:15 PM 1300 52 

5:30 PM 1300 52 

5:45 PM 1300 52 

6:00 PM 0 0 

6:15 PM 0 0 

6:30 PM 0 0 

6:45 PM 0 0 

7:00 PM 0 0 

7:15 PM 0 0 

7:30 PM 0 0 

7:45 PM 0 0 

8:00 PM 0 0 

8:15 PM 0 0 

8:30 PM 0 0 

8:45 PM 0 0 

9:00 PM 0 0 

9:15 PM 0 0 

9:30 PM 0 0 

9:45 PM 0 0 

10:00 PM 0 0 , 
10:15 PM 0 0 

10:30 PM 0 0 

10:45 PM 0 0 

11:00 PM 0 0 

gpennsylvania 
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MUTCD Warrant 2 

Page 3 of 3 

MUTCD Figure 4C-1. Warrant 2, Four-Hour Vehicular Volume 

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 

Major Street - Total of Both Approaches - Vehicles Per Hour (VPH) 



No Built-up Isolated Community With Less Than 10,000 Population or Above 40 MPH on 

Major Street? 

Number of Lanes for Moving Traffic on Each 

Approach 

Major Street: 

Minor Street: 

1 Lane 

1 Lane 

MUTCD Warrant 3 

Page 1 of 3 

MUTCD WARRANT 3, PEAK HOUR 

Is this signal warrant being applied for an unusual case, such as office complexes, 

manufacturing plants, industrial complexes, or high-occupancy vehicle facilities that 

attract or discharge large numbers of vehicles over a short time? 

No 

Indicate whether all three of the following conditions for the same 1 hour (any four consecutive 15-

minute periods) of an average day are present* 
Does the total stopped time delay experienced by the traffic on one minor-street 

approach (one direction only) controlled by a STOP sign equal or exceed 4 vehicle-hours 

for a one-lane approach or 5 vehicle-hours for a two-lane approach? 

N/A 

Does the volume on the same minor-street approach (one direction only) equal or exceed 

100 vehicles per hour for one moving lane of traffic or 150 vehicles per hour for two 

moving lanes? 

Yes 

Does the total entering volume serviced during the hour equal or exceed 650 vehicles per 

hour for intersection with three approaches or 800 vehicles per hour for intersections 

with four or more approaches? 

Yes 

*If applicable, attach all supporting calculations and documentation. 

Total Number of Unique Hours Met 

On Figure 4C-3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

12:00 AM 0 0 

12:15 AM 0 0 

12:30 AM 0 0 

12:45 AM 0 0 

1:00 AM 0 0 

1:15 AM 0 0 

1:30 AM 0 0 

1:45 AM 0 0 

2:00 AM 0 0 

2:15 AM 0 0 

2:30 AM 0 0 

2:45 AM 0 0 

3:00 AM 0 0 

3:15 AM 0 0 

3:30 AM 0 0 

3:45 AM 0 0 

4:00 AM 0 0 

4:15 AM 0 0 

4:30 AM 0 0 

4:45 AM 0 0 

5:00 AM 0 0 

5:15 AM 0 0 

5:30 AM 0 0 

5:45 AM 0 0 

6:00 AM 0 0 

6:15 AM 0 0 

6:30 AM 0 0 

6:45 AM 0 0 

7:00 AM 1177 83 

7:15 AM 1177 83 

7:30 AM 1177 83 

7:45 AM 1177 83 

8:00 AM 1167 75 

8:15 AM 1167 75 

pennsylvania 
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MUTCD Warrant 3 

Page 2 of 3 

Hourly Vehicular Volume 

Hour Interval Major Street Combined Highest Minor Street Approach 
Hour Met? 

Beginning At Vehicles Per Hour (VPH) Vehicles Per Hour (VPH) 

8:30 AM 1167 75 

8:45 AM 1167 75 

9:00 AM 0 0 

9:15 AM 0 0 

9:30 AM 0 0 

9:45 AM 0 0 

10:00 AM 0 0 

10:15 AM 0 0 

10:30 AM 0 0 

10:45 AM 0 0 

11:00 AM 0 0 

11:15 AM 0 0 

11:30 AM 0 0 

11:45 AM 0 0 

12:00 PM 0 0 

12:15 PM 0 0 

12:30 PM 0 0 

12:45 PM 0 0 

1:00 PM 0 0 

1:15 PM 0 0 

1:30 PM 0 0 

1:45 PM 0 0 

2:00 PM 0 0 

2:15 PM 0 0 

2:30 PM 0 0 

2:45 PM 0 0 

3:00 PM 0 0 

3:15 PM 0 0 

3:30 PM 0 0 

3:45 PM 0 0 

4:00 PM 1203 47 

4:15 PM 1203 47 

4:30 PM 1203 47 

4:45 PM 1203 47 

5:00 PM 1300 52 

5:15 PM 1300 52 

5:30 PM 1300 52 

5:45 PM 1300 52 

6:00 PM 0 0 

6:15 PM 0 0 

6:30 PM 0 0 

6:45 PM 0 0 

7:00 PM 0 0 

7:15 PM 0 0 

7:30 PM 0 0 

7:45 PM 0 0 

8:00 PM 0 0 

8:15 PM 0 0 

8:30 PM 0 0 

8:45 PM 0 0 

9:00 PM 0 0 

9:15 PM 0 0 

9:30 PM 0 0 

9:45 PM 0 0 

10:00 PM 0 0 

10:15 PM 0 0 

10:30 PM 0 0 

10:45 PM 0 0 

11:00 PM 0 0 

gr pennsylvania 
DE.PARTME-N1 Of tRANSPOPIATION 10/3/2016 2023 Future Mattison.xlsm 



MUTCD Warrant 3 

Page 3 of 3 

MUTCD Figure 4C-3. Warrant 3, Peak Hour 
crIn 

M
in

o
r  

S
tr

e
e
t  

H
ig

h
e
r-

V
o

lu
m

e
  A

p
p

ro
a
c

h
 -

  V
P

H
 

1—
 

N
) 

(A
) 

.r.
 

u-
i 

o  
Q

 
o

 
o

 
o
 

o
 

c  
o
 

o
 

o
 

o
 

o
 

o
 

c  
-1

.  

2 OR MORE LANES & 2 OR MORE LANES 

2 OR MORE LANES & 1 LANE 

1 LANE & 1 LANE 

_ 

# 
0 

. 

500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 

Major Street - Total of Both Approaches - Vehicles Per Hour (VPH) 





APPENDIX L 

Auxiliary Turn Lane Warrant Worksheets 



Turn Lane Warrant and Length Analysis 
Workbook 

STUDY LOCATION AND ANALYSIS INFORMATION 

Municipality: 

County: 

PennDOT Engineering District: 

Intersection & Approach Description: 

Analysis Period: 

Design Hour: 

Intersection Control: 

Posted Speed Limit (MPH): 

Type of Terrain: 

Analysis Date: 

Conducted By: 

Checked By: 

Agency/Company Name: 

Upper Dublin 9/26/2016 

Montgomery County TDK 

6 

McMahon Associates 

Bethlehem Pike (SR. 2018) and Mattison Avenue/Proposed Site Access - Northbound Right-turn from 

Bethlehem Pike (SR. 2018) onto Proposed Site Access 

Number of Approach Lanes: 

Undivided or Divided Highway: 

Left or Right-Turn Lane Analysis?: 

2023 Build 1 

AM Peak Hour Undivided 

Unsignalized 

40 Type of Analysis 

Rolling Right Turn Lane 

VOLUME CALCULATIONS 

Left Turn Lane Volume Calculations 

Advancing Volume: 

Opposing Volume: 

Left Turn Volume: 

% Left Turns in Advancing Volume: 

Movement Include? Volume %Trucks PCEV 

Advancing 

Left Yes 0 0.0% N/A N/A 

Through - 0 0.0% N/A N/A 

Right Yes 0 0.0% N/A N/A 

Opposing 

Left Yes 0 0.0% N/A 

Through 0 0.0% N/A 

Right Yes 0 0.0% N/A N/A 

Right Turn Lane Volume Calculations 

Advancing Volume: 

Right Turn Volume: 

Movement Include? Volume %Trucks PCEV 

Advancing 

Left Yes 10 0.0% 10 

Through - 496 6.3% 543 564 

Right 10 2.0% 11 11 

TURN LANE WARRANT FINDINGS 

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings 

Applicable Warrant Figure: 

Warrant 

Applicable Warrant Figure: 

Warrant Met?: 

N/A Figure 9 

Met?: N/A No 

TURN LANE LENGTH CALCULATIONS 

Design Hour Volume 

Cycles Per Hour 

Cycles Per Hour 

Additional Comments /Justifications: 

Intersection Control: 

of Turning Lane: 

(Assumed): 

(If Known): Average ft of Vehicles/Cycle: 

Publication 46, Exhibit 11-6 

Feet 

Feet 

Feet 

Feet 

Unsignalized 

11 

Known 

40 N/A 

PennDOT 

Type of Traffic Control 

Speed (MPH) 

25 35 40-45 50-60 
Turn Demand Volume 

High Low High Low High Low 

Signalized A A B or C B or C B or C B or C 

Unsignalized A A C B B or C B 

Right Turn Lane Storage Length, Condition A: 

Condition B: 

Condition C: 

Required Right Turn Lane Storage Length: 

N/A 

N/A 

N/A 

N/A 

Additional Findings: 

N/A 

111,  pennsylvania 
DEPARTMENT OF TRANSPORTAT ION 9/29/2016 AM.xlsx 
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Turn Lane Warrant and Length Analysis 
Workbook 

STUDY LOCATION AND ANALYSIS INFORMATION 

Municipality: Upper Dublin Analysis Date: 9/26/2016 

County: Montgomery County Conducted By: TDK 

PennDOT Engineering District: 6 Checked By: 

Agency/Company Name: McMahon Associates 

Intersection & Approach Description: Bethlehem Pike (S.R. 2018) and Mattison 

Bethlehem Pike (S.R. 2018) onto 

Avenue/Proposed Site Access - Northbound Right-turn from 

Proposed Site Access 

Analysis Period: 2023 Build Number of Approach Lanes: 1 

Design Hour: PM Peak Hour Undivided or Divided Highway: Undivided 

Intersection Control: Unsignalized 

Posted Speed Limit (MPH): 40 Type of Analysis 

Type of Terrain: Rolling Left or Right-Turn Lane Analysis?: Right Turn Lane 

VOLUME CALCULATIONS 

Left Turn Lane Volume Calculations 

Movement Include? I Volume %Trucks PCEV 

Left Yes 0 0.0% N/A Advancing Volume: N/A 

Advancing Through 0 0.0% N/A Opposing Volume: N/A 

Right Yes 0 0.0% N/A Left Turn Volume: N/A 

Left Yes 0 0.0% N/A 

Opposing Through - 0 0.0% N/A 

Right Yes 0 0.0% N/A % Left Turns in Advancing Volume: N/A 

Right Turn Lane Volume Calculations 

Movement Include? Volume %Trucks PCEV 

Left Yes 17 0.0% 17 

Advancing Through - 663 1.3% 676 Advancing Volume: 725 

Right 31 2.0% 32 Right Turn Volume: 32 

TURN LANE WARRANT FINDINGS 

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings 

Applicable Warrant Figure: N/A Applicable Warrant Figure: Figure 9 

Warrant Met?: N/A Warrant Met?: No 

TURN LANE LENGTH CALCULATIONS 

Intersection Control: Unsignalized 

Design Hour Volume of Turning Lane: 32 

Cycles Per Hour (Assumed): Known 

Cycles Per Hour (If Known): 40 Average # of Vehicles/Cycle: N/A 

PennDOT Publication 46, Exhibit 11-6 
Speed (MPH) 

Control 
25 35 40-45 50 60 

Type of Traffic 
Turn Demand Volume 

High Low High Low High Low 

Signalized A A B or C B or C B or C B or C 

Unsignalized A A C B B or C B 

Right Turn Lane Storage Length, Condition A: N/A Feet 

Condition B: N/A Feet 

Condition C: N/A Feet 

Required Right Turn Lane Storage Length: N/A Feet 

Additional Findings: 

N/A 

Additional Comments / Justifications: 

pennsylvania 
DE PARTt'EP TRANSPORTA1 (0 N 9/29/2016 PM.xlsx 
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Turn Lane Warrant and Length Analysis 
Workbook 

STUDY LOCATION AND ANALYSIS INFORMATION 

Municipality: 
County: 

PennDOT Engineering District: 

Intersection & Approach Description: 

Analysis Period: 
Design Hour: 

Intersection Control: 

Posted Speed Limit (MPH): 

Type of Terrain: 

Analysis Date: 
Conducted By: 

Checked By: 
Agency/Company Name: 

Upper Dublin 9/26/2016 

Montgomery County TDK 

6 

McMahon Associates 

Bethlehem Pike (S.R. 2018) and Mattison Avenue/Proposed Site Access - Southbound Left-turn from 

Bethlehem Pike (S.R. 2018) onto Proposed Site Access 

Number of Approach Lanes: 
Undivided or Divided Highway: 

Left or Right-Turn Lane Analysis?: 

2023 Build 1 

AM Peak Hour Undivided 

Unsignalized 

40 Type of Analysis 

Rolling Left Turn Lane 

VOLUME CALCULATIONS 

Left Turn Lane Volume Calculations 

Advancing Volume: 

Opposing Volume: 
Left Turn Volume: 

% Left Turns in Advancing Volume: 

Movement Include? Volume %Trucks PCEV 

Advancing 

Left Yes 10 2.0% 11 801 

Through - 712 5.1% 767 564 

Right Yes 18 17.6% 23 11 

Opposing 

Left Yes 10 0.0% 10 

Through - 496 6.3% 543 

Right Yes 10 2.0% 11 1.37% 

Right Turn Lane Volume Calculations 

Advancing Volume: 
Right Turn Volume: 

Movement Include? Volume %Trucks PCEV 

Advancing 

Left Yes 0 0.0% N/A 

Through 0 0.0% N/A N/A 

Right - 0 0.0% N/A N/A 

TURN LANE WARRANT FINDINGS 

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings 

Applicable Warrant Figure: 

Warrant 

Applicable Warrant Figure: 

Warrant Met?: 

Figure 2 N/A 

Met?: Yes N/A 

TURN LANE LENGTH CALCULATIONS 

Design Hour Volume 
Cycles Per Hour 
Cycles Per Hour 

Additional Comments / Justifications: 

Intersection Control: 

of Turning Lane: 
(Assumed): 
(If Known): Average 8 of Vehicles/Cycle: 

Publication 46, Exhibit 11-6 

Feet 

Feet 

Feet 

Feet 

Unsignalized 

11 

Known 

40 1.0 

PennDOT 

Type of Traffic Control 

Speed (MPH) 
25 35 40-45 50 60 

Turn Demand Volume 
High Low High Low High Low 

Signalized A A B or C B or C B or C B or C 
Unsignalized A A C B El or C B 

Left Turn Lane Storage Length, Condition A: 

Condition B: 

Condition C: 

Required Left Turn Lane Storage Length: 

N/A 

75 

N/A 

75 

Additional Findings: 
N/A 

pennsylvania 
DEPARTMENT OF TRANSPORTATION 9/29/2016 AM.xlsx 
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Figure 2. Warrant for left turn lanes on two-lane highways 
(40 mph speed, unsignalized and signalized intersections) 

(L = % Left Turns in Advancing Volume) 

Advancing Volume (VPH) 

• Volume Data Point 

—1.4% 



Turn Lane Warrant and Length Analysis 
Workbook 

STUDY LOCATION AND ANALYSIS INFORMATION 

Municipality: 
County: 

PennDOT Engineering District: 

Intersection & Approach Description: 

Analysis Period: 
Design Hour: 

Intersection Control: 

Posted Speed Limit (MPH): 

Type of Terrain: 

Analysis Date: 
Conducted By: 

Checked By: 
Agency/Company Name: 

Upper Dublin 9/26/2016 

Montgomery County TDK 

6 

McMahon Associates 

Bethlehem Pike (S.R. 2018) and Mattison Avenue/Proposed Site Access - Southbound Left-turn from 

Bethlehem Pike (SR. 2018) onto Proposed Site Access 

Number of Approach Lanes: 
Undivided or Divided Highway: 

Left or Right-Turn Lane Analysis?: 

2023 Build 1 

PM Peak Hour Undivided 

Unsignalized 

40 Type of Analysis 

Rolling Left Turn Lane 

VOLUME CALCULATIONS 

Left Turn Lane Volume Calculations 

Advancing Volume: 

Opposing Volume: 
Left Turn Volume: 

% Left Turns in Advancing Volume: 

Movement Include? Volume %Trucks PCEV 

Advancing 

Left Yes 29 2.0% 30 605 

Through - 526 2.0% 542 775 

Right Yes 29 7.4% 33 30 

Opposing 

Left Yes 17 0.0% 17 

Through - 663 6.3% 726 

Right Yes 31 2.0% 32 4.96% 

Right Turn Lane Volume Calculations 

Advancing Volume: 
Right Turn Volume: 

Movement Include? Volume %Trucks PCEV 

Advancing 

Left Yes 0 0.0% N/A 

Through 0 0.0% N/A N/A 

Right - 0 0.0% N/A N/A 

TURN LANE WARRANT FINDINGS 

Left Turn Lane Warrant Findings Right Turn Lane Warrant Findings 

Applicable Warrant Figure: 

Warrant 

Applicable Warrant Figure: 

Warrant Met?: 

Figure 2 N/A 

Met?: Yes N/A 

TURN LANE LENGTH CALCULATIONS 

Design Hour Volume 
Cycles Per Hour 
Cycles Per Hour 

Additional Comments / Justifications: 

Intersection Control: 

of Turning Lane: 
(Assumed): 
(If Known): Average tt of Vehicles/Cycle: 

Publication 46, Exhibit 11-6 

Feet 

Feet 

Feet 

Feet 

Unsignalized 

30 

Known 

40 1.0 

PennDOT 

Type of Traffic Control 

Speed (MPH) 

25 35 40-45 50 60 
Turn Demand Volume 

High Low High Low High Low 
Signalized A A B or C B or C B or C B or C 

Unsignalized A A C B B or C B 

Left Turn Lane Storage Length, Condition A: 

Condition B: 

Condition C: 

Required Left Turn Lane Storage Length: 

N/A 

75 

N/A 

75 

Additional Findings: 
N/A 

pennsylvania 
DEPARTMENT OF TR'ANSPORTA,ION 9/29/2016 PM.xlsx 
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APPENDIX M 

Roundabout Analysis 



McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
3: Bethlehem Pike (SR. 2018) & Mattison Avenue /Site Access Weekday Morning Peak Hour 

Lane Group ESL EBIR WEL WM 

1 

NSL 

t 

NIP 

P 

NOR _ Wis T 

4/ 

Sillft We EET 

Lane Configurations 4+ 4+ 4+ 4+ 
Volume (vph) 9 0 26 48 0 35 10 496 10 10 712 18 

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

Lane Width (ft) 12 12 12 12 12 12 11 11 11 11 11 11 

Grade (%) 2% 0% 2% -2% 

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Frt 0.899 0.943 0.997 0.997 

Flt Protected 0.988 0.972 0.999 0.999 

Satd. Flow (prot) 0 1583 0 0 1618 0 0 1621 0 0 1490 0 

Flt Permitted 
Satd. Flow (perm) 0 

0.988 
1583 0 0 

0.972 
1618 0 0 

0.999 
1621 0 0 

0.999 
1490 0 

Link Speed (mph) 30 30 30 30 

Link Distance (ft) 603 637 565 445 

Travel Time (s) 13.7 14.5 12.8 10.1 

Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 6% 2% 2% 18% 5% 

Adj. Flow (vph) 9 0 27 50 0 36 10 517 10 10 742 19 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 36 0 0 86 0 0 537 0 0 771 0 

Sign Control Yield Yield Yield Yield 

Intersection Summary 

Area Type: Other 
Control Type: Roundabout 
Intersection Capacity Utilization 63.1% 
Analysis Period (min) 15 

 

ICU Level of Service B 

 

Lanes, Volumes, Timings 2023 Future With Development - HCM 2015 

Z:\eng1813468  - St. Mary's Villa1Traffic1Analysis\June 2016 Revised Submission_Mattison SignallRoundabout Analysis\HCM 2014ft/delay AM.syn 



McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
3: Bethlehem Pike (SR. 2018) & Mattison Avenue /Site Access Weekday Morning Peak Hour 

Intersection 

Intersection Delay, s/veh 
Intersection LOS 

414901_ _ 

10.7 
B 

_ EB _ NB 

Entry Lanes 1 1 1 1 
Conflicting Circle Lanes 1 1 1 1 
Adj Approach Flow, veh/h 36 86 537 771 
Demand Flow Rate, veh/h 36 88 568 906 
Vehicles Circulating, veh/h 937 567 19 61 
Vehicles Exiting, veh/h 30 20 954 594 
Follow-Up Headway, s 2.609 2.609 2.609 2.609 
Ped Vol Crossing Leg, #/h 0 0 0 0 
Ped Cap Adj 1.000 1.000 1.000 1.000 
Approach Delay, s/veh 7.6 5.9 6.9 13.9 
Approach LOS A A A B 

Lane Left Left Left Left 

Designated Moves LTR LTR LTR LTR 
Assumed Moves LTR LTR LTR LTR 
RT Channelized 
Lane Util 1.000 1.000 1.000 1.000 
Critical Headway, s 4.973 4.973 4.973 4.973 
Entry Flow, veh/h 36 88 568 906 
Cap Entry Lane, veh/h 531 774 1353 1297 
Entry HV Adj Factor 1.000 0.977 0.945 0.851 
Flow Entry, veh/h 36 86 537 771 
Cap Entry, veh/h 531 757 1279 1104 
V/C Ratio 0.068 0.114 0.420 0.699 
Control Delay, s/veh 7.6 5.9 6.9 13.9 
LOS A A A B 
95th %tile Queue, veh 0 0 2 6 

HCM 2010 Roundabout 2023 Future With Development - HCM 2015 
Z:leng1813468 - St. Mary's VillalTrafficlAnalysis1June 2016 Revised Submission_Mattison Signal\Roundabout Analysis\HCM 2014Ndelcday AM.syn 



McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
8: Bethlehem Pike (S.R. 2018) & Lindenwold Avenue Weekday Morning Peak Hour 

Ak• 4\ 

Lane Group eial_ EBT BR NIL WU WEIR MIL _ NOT_ NM $OL _ 
Lane Configurations 4+ 4+ 4+ 4+ 
Volume (vph) 1 17 45 15 24 4 42 444 19 3 526 22 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 

Lane Width (ft) 12 12 12 12 12 12 11 11 11 11 11 11 

Grade (%) 1% _1% 2% -2% 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Frt 0.904 0.989 0.995 0.995 

Flt Protected 0.999 0.983 0.996 
Satd. Flow (prot) 0 1506 0 0 1720 0 0 1605 0 0 1666 0 
Flt Permitted 0.999 0.983 0.996 
Satd. Flow (perm) 0 1506 0 0 1720 0 0 1605 0 0 1666 0 

Link Speed (mph) 30 30 30 30 
Link Distance (ft) 644 664 432 384 
Travel Time (s) 14.6 15.1 9.8 8.7 
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 
Heavy Vehicles (%) 20% 0% 10% 0% 4% 0% 13% 6% 0% 0% 5% 4% 
Adj. Flow (vph) 1 19 50 17 27 4 47 493 21 3 584 24 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 70 0 0 48 0 0 561 0 0 611 0 

Sign Control Yield Yield Yield Yield 

Intersection Summary 
Area Type: Other 
Control Type: Roundabout 
Intersection Capacity Utilization 73.8% 
Analysis Period (min) 15 

 

ICU Level of Service D 

 

Lanes, Volumes, Timings 2023 Future With Development- HCM 2015 
Z:leng1813468 - St. Mary's VillakTraffic1Analysisihne 2016 Revised Submission_Mattison Signal\Roundabout Analysis\HCM 201S)Welalcday AM.syn 



Intersection Delay, s/veh 
Intersection LOS 

APPr9.0 

7.9 
A 

_ _ NB  _ 
Entry Lanes 1 1 1 
Conflicting Circle Lanes 1 1 1 
Adj Approach Flow, veh/h 70 48 561 
Demand Flow Rate, veh/h 75 49 597 
Vehicles Circulating, veh/h 633 577 23 
Vehicles Exiting, veh/h 106 43 685 
Follow-Up Headway, s 2.609 2.609 2.609 
Ped Vol Crossing Leg, #/h 0 0 0 
Ped Cap Adj 1.000 1.000 1.000 
Approach Delay, s/veh 6.5 5.5 7.3 
Approach LOS A A A 

Lane Left L-ett 
Designated Moves LTR LTR LTR LTR 
Assumed Moves LTR LTR LTR LTR 
RT Channelized 
Lane Util 1.000 1.000 1.000 1.000 
Critical Headway, s 4.973 4.973 4.973 4.973 
Entry Flow, veh/h 75 49 597 641 
Cap Entry Lane, veh/h 724 766 1348 1249 
Entry HV Adj Factor 0.933 0.978 0.940 0.953 
Flow Entry, veh/h 70 48 561 611 
Cap Entry, veh/h 676 750 1267 1190 
V/C Ratio 0.104 0.064 0.443 0.513 
Control Delay, s/veh 6.5 5.5 7.3 8.7 
LOS A A A A 
95th %tile Queue, veh 0 0 2 3 

1 
611 
641 
98 

528 
2.609 

0 
1.000 

8.7 
A 

McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
8: Bethlehem Pike (S.R. 2018) & Lindenwold Avenue Weekday Morning Peak Hour 

HCM 2010 Roundabout 2023 Future With Development- HCM 2015 
Z:leng1813468 - St. Mary's Villa\TrafficlAnalysis\June 2016 Revised Submission_Mattison SignallRoundabout Analysis\HCM 201Spefelcday AM.syn 



McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
3: Bethlehem Pike (S.R. 2018) & Mattison Avenue /Site Access Weekday Afternoon Peak Hour 

Lane Group EBL ET EBR WaL WU INOR NM _ NOT_ NOR SOL MT 1113 
Lane Configurations 4+ 4+ 4+ 4+ 
Volume (vph) 13 0 19 31 0 21 17 663 31 29 528 29 
Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 12 12 12 12 12 12 11 11 11 11 11 11 
Grade (%) 2% 0% 2% -2% 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Frt 0.920 0.945 0.994 0.993 
Flt Protected 0.980 0.971 0.999 0.998 
Satd. Flow (prot) 0 1607 0 0 1619 0 0 1693 0 0 1703 0 
Flt Permitted 0.980 0.971 0.999 0.998 
Satd. Flow (perm) 0 1607 0 0 1619 0 0 1693 0 0 1703 0 
Link Speed (mph) 30 30 30 30 
Link Distance (ft) 603 637 565 445 
Travel Time (s) 13.7 14.5 12.8 10.1 
Peak Hour Factor 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 
Heavy Vehicles (%) 0% 2% 0% 2% 2% 2% 0% 1% 2% 2% 2% 7% 
Adj. Flow (vph) 13 0 19 31 0 21 17 670 31 29 533 29 
Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 32 0 0 52 0 0 718 0 0 591 0 
Sign Control Yield Yield Yield Yield 

Intersection S1.1 trimly 
Area Type: Other 
Control Type: Roundabout 
Intersection Capacity Utilization 57.7% 
Analysis Period (min) 15 

 

ICU Level of Service B 

 

Lanes, Volumes, Timings 2023 Future With Development - HCM 2015 
Z:\eng1813468  - St. Mary's Villa\Traffic\Analysis\June 2016 Revised Submission_Mattison SignallRoundabout AnalysisIHCM 201Widerlcdgy PM.syn 



Intersection Delay, s/veh 8.1 
Intersection LOS A 

   

    

Approach _ 
Entry Lanes 
Conflicting Circle Lanes 
Adj Approach Flow, veh/h 
Demand Flow Rate, veh/h 
Vehicles Circulating, veh/h 
Vehicles Exiting, veh/h 
Follow-Up Headway, s 
Ped Vol Crossing Leg, #/h 
Ped Cap Adj 
Approach Delay, s/veh 
Approach LOS 

Lane 
Designated Moves 
Assumed Moves 
RT Channelized 
Lane Util 
Critical Headway, s 
Entry Flow, veh/h 
Cap Entry Lane, veh/h 
Entry HV Adj Factor 
Flow Entry, veh/h 
Cap Entry, veh/h 
V/C Ratio 
Control Delay, s/veh 
LOS 
95th %tile Queue, veh 

1 1 1 
1 1 1 1 

32 52 718 591 
32 53 726 605 

606 707 43 49 
48 62 595 711 

2.609 2.609 2.609 2.609 
0 0 0 0 

1.000 1.000 1.000 1.000 
5.3 6.3 8.8 7.5 

A A A A 

Left Left __ Loft 
LTR 
LTR 

LTR 
LTR 

LTR 
LTR 

—LTR 
LTR 

1.000 1.000 1.000 1.000 
4.973 4.973 4.973 4.973 

32 53 726 605 
744 671 1321 1313 

1.000 0.981 0.989 0.977 
32 52 718 591 

744 659 1307 1283 
0.043 0.079 0.550 0.461 

5.3 6.3 8.8 7.5 
A A A A 
0 0 3 2 

es NB__ 

McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
3: Bethlehem Pike (S.R. 2018) & Mattison Avenue /Site Access Weekday Afternoon Peak Hour 

HCM 2010 Roundabout 2023 Future With Development - HCM 2015 
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McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
8: Bethlehem Pike (SR. 2018) & Lindewold Avenue/Lindenwold Avenue  Weekday Afternoon Peak Hour 

Lane Group _el. EtR .  WU WBT_ WBR NB!. NBT _ NBR $81 T SBR 
Lane Configurations 4+ 4+ 4+ 4+ 
Volume (vph) 24 49 66 7 27 6 68 590 9 11 514 51 

Ideal Flow (vphpl) 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 1800 
Lane Width (ft) 12 12 12 12 12 12 11 11 11 11 11 11 

Grade (%) 1% -1% 2% -2% 
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Fri 0.936 0.980 0.998 0.988 
Flt Protected 0.991 0.992 0.995 0.999 
Satd. Flow (prot) 0 1615 0 0 1738 0 0 1687 0 0 1712 0 

Flt Permitted 0.991 0.992 0.995 0.999 
Satd. Flow (perm) 0 1615 0 0 1738 0 0 1687 0 0 1712 0 

Link Speed (mph) 30 30 30 30 
Link Distance (ft) 730 866 512 324 
Travel Time (s) 16.6 19.7 11.6 7.4 
Peak Hour Factor 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 
Heavy Vehicles (%) 0% 0% 6% 7% 0% 0% 5% 1% 0% 0% 1% 5% 
Adj. Flow (vph) 25 51 69 7 28 6 71 615 9 11 535 53 

Shared Lane Traffic (%) 
Lane Group Flow (vph) 0 145 0 0 41 0 0 695 0 0 599 0 

Sign Control Yield Yield Yield Yield 

Intersection Summary  
Area Type: Other 
Control Type: Roundabout 
Intersection Capacity Utilization 90.8% ICU Level of Service E 
Analysis Period (min) 15 

Lanes, Volumes, Timings 2023 Future With Development - HCM 2015 
Z:\eng1813468  - St. Mary's Villa\TrafficlAnalysis\June 2016 Revised Submission_Mattison Signal\Roundabout Analysis\HCM 201Spektilalay PM.syn 



McMahon Associates, Inc. 2023 Future With Development - HCM 2015 
8: Bethlehem Pike (SR. 2018) & Lindewold Avenue/Lindenwold Avenue  Weekday Afternoon Peak Hour 

Intersection 
Intersection Delay, s/veh 
Intersection LOS 

8.5 
A 

ES 8 NB ARproach_ 
Entry Lanes 1 1 1 1 
Conflicting Circle Lanes 1 1 1 1 
Adj Approach Flow, veh/h 145 41 695 599 
Demand Flow Rate, veh/h 149 41 705 607 
Vehicles Circulating, veh/h 558 721 87 110 
Vehicles Exiting, veh/h 159 71 620 652 
Follow-Up Headway, s 2.609 2.609 2.609 2.609 
Ped Vol Crossing Leg, #/h 0 0 0 0 
Ped Cap Adj 1.000 1.000 1.000 1.000 
Approach Delay, s/veh 6.8 6.1 9.3 8.3 
Approach LOS A A A A 

Lane Left Left Left 
Designated Moves LTR LTR LTR LTR 
Assumed Moves LTR LTR LTR LTR 
RI Channelized 
Lane Util 1.000 1.000 1.000 1.000 
Critical Headway, s 4.973 4.973 4.973 4.973 
Entry Flow, veh/h 149 41 705 607 
Cap Entry Lane, veh/h 781 662 1263 1234 
Entry HV Adj Factor 0.973 1.000 0.986 0.986 
Flow Entry, veh/h 145 41 695 599 
Cap Entry, veh/h 760 662 1245 1217 
V/C Ratio 0.191 0.062 0.558 0.492 
Control Delay, s/veh 6.8 6.1 9.3 8.3 
LOS A A A A 
95th %tile Queue, veh 1 0 4 3 

HCM 2010 Roundabout 2023 Future With Development- HCM 2015 
Z:leng1813468 - St. Mary's VillaNTraffic1Analysis\June 2016 Revised Submission_Mattison Signal\Roundabout Analysis\HCM 201Spelatcday PM.syn 
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