Pennsylvania Act 209
Roadway Sufficiency Analysis

East Coventry Township, Chester County, PA

Prepared for

East Coventry Township

Prepared by

QMCMAHON

TRANSPORTATION ENGINEERS & PLANNERS

February 7, 2011

McMahon Project Number 804816.11




TABLE OF CONTENTS

INTRODUCTION
Overview
Process
Land Use Assumptions

EXISTING TRANSPORTATION NETWORK
Roadway Characteristics
Existing Traffic Volumes
Transportation Service Area

EXISTING TRANSPORTATION CONDITIONS
Analysis Methodology
Preferred Levels of Service
Existing Levels of Service
Existing Improvement Program

FUTURE TRAFFIC CONDITIONS
Future Traffic Components
Trip Generation
Trip Distribution
2019 Future Pass-Through Traffic
2019 Future Development Traffic
2019 Future Pass-Through Traffic Levels of Service
2019 Future Pass-Through Improvement Program
2019 Future Development Traffic Levels of Service
2019 Future Development Improvement Program

Page

N R oo

o e TN

11
12
13
16

20
20
20
21
21
22
27
27
31
31



APPENDICES (UNDER SEPARATE COVER)

APPENDIX A - Transportation Impact Fee Advisory Committee Meeting Minutes

APPENDIX B - Land Use Assumption Report

APPENDIX C - Manual Turning Movement Counts

APPENDIX D - Automatic Traffic Recorder Count Data

APPENDIXE - Existing Capacity/Level-of-Service Analysis Worksheets

APPENDIXF - Township Development Trip Generation

APPENDIX G - Surrounding Township Development Trip Generation

APPENDIXH - Pass-Through Capacity/Level-of-Service Analysis Worksheets

APPENDIXI - Development Capacity/Level-of-Service Analysis Worksheets

LIST OF TABLES

Number Page
1 Land Use Assumptions Report 2019 Development Summary 3
2 Existing Transportation Network Summary 4
3 Study Intersections 4
4 Preferred Level-of-Service Criteria 13
5 Existing Improvement Program 17
6 Development Condition Vehicular Trip Generation 21
7 Proposed Development in Surrounding Municipalities 22
8 Pass-Through Improvement Program 30
9 Development Improvement Program 33



LIST OF FIGURES

Number
i Study Area Map
2 2010 Existing Weekday Morning Peak Hour Traffic Volumes
3 2010 Existing Weekday Afternoon Peak Hour Traffic Volumes
4 Study Area Average Daily Traffic Volumes
5 2010 Existing Weekday Peak Hour Levels of Service
6 2010 Existing Weekday Peak Hour Levels of Service With Improvements
7 2019 Future Pass-Through Weekday Morning Peak Hour Traffic Volumes
8 2019 Future Pass-Through Weekday Afternoon Peak Hour Traffic Volumes
9 2019 Future Development Weekday Morning Peak Hour Traffic Volumes
10 2019 Future Development Weekday Afternoon Peak Hour Traffic Volumes
11 2020 Future Pass-Through Peak Hour Levels of Service
12 2020 Future Pass-Through Peak Hour Levels of Service With Improvements
13 2020 Future Development Peak Hour Levels of Service
14 2020 Future Development Peak Hour Levels of Service With Improvements

iii

Page

14
18
23
24
25
26
28
29
32

34



Introduction

Overview

This Roadway Sufficiency Analysis has been prepared in accordance with the requirements set
forth in Pennsylvania Act 209 on behalf of East Coventry Township, Chester County,
Pennsylvania. Pennsylvania Act 209 was signed into law effective December 19, 1990. It
amends the Pennsylvania Municipalities Code (Act 247 of 1968, as amended) to permit
municipalities to assess transportation impact fees on new development within their
boundaries, provided that they have adopted a municipal transportation impact fee ordinance
in accordance with the procedures set forth in the Act. In 2002, Act 68 further modified the
Pennsylvania Municipalities Code to add additional provisions and clarify existing provisions
of the law.

Impact fees under Act 209 may only be used for those costs incurred for improvements
designated in the adopted transportation capital improvements plan of the municipality that
are attributable to new development except under certain circumstances that are defined by the
legislation (Section 505-A(d)). The impact fees cannot be used for municipal, non-
transportation-related capital improvements; for the repair, maintenance, or operation of
existing or new municipal transportation capital improvements; or for the upgrade or
replacement of existing municipal transportation capital improvements due to operational or
safety deficiencies not related to new development. The Act specifically and only applies to
off-site transportation capital improvements attributable to new development; it neither
applies to, nor restricts the procedures or powers of the municipality to require on-site
transportation improvements to remedy impacts of new development, nor is it intended to
replace the municipality’s ordinance requirements for submission of traffic impact studies.

All appendices supporting the Roadway Sufficiency Analysis referred to in this report are
contained in a separate bound document entitled, Pennsylvania Act 209 Transportation Impact Fee
Study Technical Appendices, East Coventry Township, Chester County, dated February 25, 2011.

Process

The process that East Coventry Township has undertaken includes the completion of the
necessary milestones pursuant to the Act 209 legislation, as follows:

1. Appointment of a Transportation Impact Fee Advisory Committee (TIFAC) and
designation of the geographic area of the municipality that will be subject to the
transportation impact fee ordinance. The meeting minutes of the Transportation
Impact fee Advisory Committee are included in Appendix A.

2. Development and adoption of a Land Use Assumptions Report within the
Township and the designated geographic area, the Transportation Service Area



(TSA), which together with existing development are the subject of a Roadway
Sufficiency Analysis and creation of a Transportation Capital Improvement Plan.

3. Completion and approval of a Roadway Sufficiency Analysis for the Transportation
Service Area, identifying traffic deficiencies and needed improvements attributable
to existing traffic, future traffic not originating from within the service area (i.e.,
pass-through traffic), and future traffic originating from new development within
the service area for a preferred level of service in terms of desired traffic operations
during the designated peak hour of study.

4. Adoption of a Transportation Capital Improvement Plan, including costs,
implementation priorities, and funding sources, specifically and separately
addressing improvements required to remedy:

a. current traffic deficiencies resulting from existing traffic volumes and capacity
limitations;

b. traffic deficiencies attributable to future pass-through traffic after existing
deficiencies have been remedied; and

c. traffic deficiencies attributable to expected new development within the service
area after pass-through traffic and after existing deficiencies have been
remedied.

5. Adoption of a Transportation Impact Fee Ordinance based on the total cost of
identified transportation improvements attributable to new development within the
Transportation Service Area to be assessed on a “per trip” basis.

Act 209 requires a minimum future planning horizon of five years. A 10-year planning horizon
has been selected for the purpose of this analysis, and the future year 2019 will be considered
the design year. However, this document is not a static, “one-time” effort, as the Act 209
legislation has provisions for periodic updates of the Roadway Sufficiency Analysis,
Transportation Capital Improvement Plan, and Traffic Impact Fee Ordinance, as changes in the
land use assumptions, transportation improvement needs, or funding conditions occur.

Land Use Assumptions

As required by Act 209, a Land Use Assumptions Report (dated June 14, 2010) was prepared and
completed by the East Coventry Township TIFAC with the assistance of ARRO for the
purposes of completing this Roadway Sufficiency Analysis. Subsequently, the Board of
Supervisors adopted the Land Use Assumptions Report, as required by Act 209, on June 14, 2010.
A copy of the Land Use Assumptions Report is provided in Appendix B.



The Land Use Assumptions Report identifies the potential anticipated ultimate development
build-out, as well as the projected build-out on a development zone basis to the year 2019, and
it provides figures illustrating the location of these zones. The Land Use Assumptions Report
projections were used for projecting future development trip generation and for completing the
traffic analysis contained in this study. The projected 2019 development, which is the basis of
this analysis, is summarized below in Table 1.

Table 1. Land Use Assumptions Report 2019 Development Summary

Land Use Classification 10-Year Development Projection
Low-Density Residential 109 dwelling units
Medium Density Residential 149 dwelling units
Non-Residential 254,212 square feet



Existing Transportation Network

This Existing Transportation Network section includes designation of the roadways and
intersections selected to be evaluated as part of this Roadway Sufficiency Analysis, as well as an
inventory of physical and operational characteristics of the existing Township transportation
system required for the completion of the Roadway Sufficiency Analysis. This section also
delineates the Transportation Service Area required by the Act 209 legislation.

Roadway Characteristics

The East Coventry Township roadway system, as illustrated in Figure 1, consists primarily of
two-lane, undivided highways. Major regional access to the Township is provided via the U.S.
Route 422 limited access expressway, with access provided to the west along PA Route 724
(within North Coventry Township), and to the north along Linfield Road (within Limerick
Township). The roadway network shown in Figure 1 constitutes the transportation roadway
network analyzed pursuant to Act 209. The operating characteristics of each major roadway
are summarized in Table 2.

Table 2. Existing Transportation Network Summary

Roadway Roadway Posted Speed
Roadway Classification 1 Ownership Limit (mph)
Schuylkill Road (S.R. 0724) Minor Arterial State 45 to 55 (unposted)
Ridge Road (S.R. 0023) Minor Arterial State 50
Old Schuylkill Road Collector Township 35
Bethel Church Road (S.R. 1033) Collector State 2510 40
Linfield Road (S.R. 1035) Minor Arterial State 35
Sanatoga Road (S.R. 1034) Collector State 35 to 40

1. Based on the Federal Functional Class map for Chester County, June 2, 2006.

Twelve study intersections have been selected by the Township to be evaluated and included
in the Roadway Sufficiency Analysis and Transportation Capital Improvements Plan. These
intersections are listed in Table 3.

Table 3. Study Intersections

Intersection Current
Reference No. Intersection Traffic Control
1 Schuylkill Road (S.R. 0724) and Old Schuylkill Road Stop Sign
2 Schuylkill Road (S.R. 0724) and Peterman Road Stop Sign
3 Schuylkill Road (S.R. 0724) and Fricks Lock Road Stop Sign
4 Schuylkill Road (S.R. 0724) and Sanatoga Road (S.R. 1034) Stop Sign
5 Schuylkill Road (S.R. 0724) and Anderson Road Stop Sign
6 Schuylkill Road (S.R. 0724) and Wells Road Stop Sign
7 Schuylkill Road (S.R. 0724) and Traffic Signal

Bethel Church Road(S.R. 1033)/Linfield Road (S.R. 1035)
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8 Old Schuylkill Road and Peterman Road Stop Sign

9 Old Schuylkill Road and Bethel Church Road Stop Sign

10 Old Schuylill Road and Linfield Road Stop Sign

11 - Ridge Road (S.R. 0023) and Porters Mill Road Stop Sign

12 Ridge Road (S.R. 0023) and Bethel Church Road Stop Sign
Existing Traffic Volumes

Traffic operating conditions are influenced by the relationships between traffic volumes and
the capacity of the roadways and intersections. In order to evaluate existing traffic conditions,
manual turning movement traffic counts were conducted at each of the 12 study intersections
during the weekday morning peak period (7:00 AM to 9:00 AM) and afternoon peak period
(4:00 PM to 6:00 PM) on typical weekdays in January 2010. These traffic counts were tabulated
by fifteen-minute periods to establish the four highest consecutive 15-minute periods, which
constitute the weekday afternoon peak hour.

The traffic volumes were balanced upwards between intersections, where appropriate, due to
traffic counts at adjacent intersections being conducted on different days. Figures 2 and 3
illustrate the 2010 existing weekday morning and weekday afternoon peak hour traffic
volumes at the study intersections. The actual traffic counts are provided in Appendix C.

Additionally, 24-hour Automatic Traffic Recorder (ATR) counts were conducted at five
locations during January 2010 over the course of a one-week period to determine the traffic
volumes typically entering and exiting the Township along the major study roadways, as well
as to establish current traffic patterns along the area roadways. The average daily traffic
volumes are summarized in Figure 4 and the ATR count data is provided in Appendix D. The
ATR counts were conducted at the following locations:

e Schuylkill Road (S.R. 0724), west of Old Schuylkill Road

e Schuylkill Road (S.R. 0724), east of Bethel Church Road/Linfield Road
e Ridge Road (S.R. 0023), west of Porters Mill Road

e Ridge Road (S.R. 0023), east of Bethel Church Road

Transportation Service Area

Act 209 requires the establishment of specific study boundaries, or Transportation Service
Areas, for evaluation and application of transportation impact fees. By law, each transportation
Service Area is required to be completely contiguous, and is limited to a maximum size of
seven square miles. Moreover, Traffic Impact Fees for each Transportation Service Area are
applicable only to development located within that respective service area, and therefore,
development traffic from one service area is considered pass-through traffic within the other
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service area(s). Further explanation of pass-through and development traffic will be provided
in subsequent sections.

Since East Coventry Township is approximately 11 square miles in overall size, two
Transportation Service Areas encompassing the entire Township were established in
accordance with the requirements of Act 209. Based on the Land Use Assumptions Report,
Transportation Service Area North, approximately 5.3 square miles in size, is generally located
northeast of Pigeon Creek, northwest of Halteman Road, and northeast of Kulp Road in the
northern half of the Township. Transportation Service Area South, approximately 5.7 square
miles in size, occupies the remainder of the Township.

-10-



Existing Transportation Conditions

The evaluation of the existing transportation network is based on the physical (i.e., traffic
control, intersection geometry, lane usage, etc.) and operational (i.e., traffic volumes, signal
timing/phasing) characteristics of the study intersections and roadways during the peak
operational period. The Transportation Advisory Committee has selected the weekday
afternoon peak hour as the basis of this Roadway Sufficiency Analysis.

Analysis Methodology

The weekday afternoon peak hour traffic volumes in Figure 2 were subject to detailed
capacity/level-of-service analysis in accordance with the standard techniques contained in the
Highway Capacity Manual®. Level of service (LOS) is the criterion utilized to evaluate the
study intersections in accordance with standard traffic engineering practice and the Act 209
legislation. By definition, capacity represents “the maximum rate of flow that can reasonably
be expected to pass a point on a uniform section of a lane or roadway under prevailing
roadway, traffic, and control conditions.” The level of functioning of an intersection or a
uniform section of a lane or roadway can be expressed in terms of levels of service. Level of
service (LOS) is defined as “a qualitative measure describing operational conditions within a
traffic stream, and their perception by motorists and/or passengers”. Such measures include
“speed and travel time, freedom to maneuver, traffic interruptions, comfort and convenience,

and safety.”
At unsignalized intersections, a methodology for evaluating the relative functioning of
intersections controlled by stop or yield signs has been developed, and is based on several

assumptions, including:

e Major street flows are not affected by the minor (stop-sign controlled) street
movements.

e Left turns from the major street to the minor street are influenced only by opposing
major street through flow.

e Minor street left turns are impeded by all major street traffic plus opposing minor
street traffic.

e Minor street through traffic is impeded by all major street traffic.

e Minor street right turns are impeded only by the major street traffic coming from
the left.

™ Transportation Research Board, Special Report 209, Highway Capacity Manual, published by the

Transportation Research Board, Washington, DC, Updated 2000.

-11-



The concept of stop-controlled or yield-controlled intersection analysis is based on the estimate
of average total delay on minor streets. The methodology of analysis relies on three elements:
the size and distribution of gaps in the major traffic stream, the usefulness of these gaps to the
minor stream drivers, and the relative priority of the various traffic streams at the intersection.
The results of the analysis provide an estimate of average total delay for the various critical
movements at the unsignalized intersections. Correlation between average total delay and the
respective levels of service are provided for unsignalized intersections as follows:

Unsignalized Intersections

Level of Control Delay
Service Description Per Vehicle (seconds)

A Little or no delay <10.0

B Short traffic delays 10.1t0 15.0

C Average traffic delays 15.1t0 25.0

D Long traffic delays 25.1t035.0

E Very long traffic delays 35.1t0 50.0

F Demand exceeds capacity of the lane or approach >50.0

At signalized intersections, an additional element must be considered: time allocation. Level of
service is based primarily on the average control delay per vehicle for various movements
within the intersection. Volume/capacity relationships also affect level of service. Thus, both
volume/capacity and delay must be considered to evaluate the overall operation of a signalized
intersection. Correlation between average delay per vehicle and the respective levels of service
are provided for signalized intersections as follows:

Signalized Intersections

Level of Control Delay
Service Description Per Vehicle (seconds)

A Very low delay, high quality flow <10.0

B Low delay, good traffic flow 10.1 t0 20.0

C Average delay, stable traffic flow 20.1t0 35.0

D Longer delay, approach capacity flow 35.1t055.0

E Limit of acceptable delay, capacity flow 55.1 to 80.0

F Unacceptable delay, forced flow >80.0

Preferred Levels of Service
Consistent with the Act 209 legislation, the Transportation Advisory Committee has adopted

preferred level-of-service criteria for the various intersections studied. The preferred level of
service is considered the operational design standard by which each study intersection must

-12-



operate under existing conditions, future pass-through conditions, and future development
conditions in this Roadway Sufficiency Analysis. Any deficient operations that do not satisfy the
preferred levels of service at the study intersections must be improved for each condition.

According to Act 209, for unsignalized intersections where the preferred level of service
criterion is not satisfied, most often only signalization can mitigate the traffic deficiency;
however, where traffic volumes do not meet traffic signal warrant criteria, as required by
PennDOT, these intersections cannot be improved through signalization. Therefore, the
required signalization improvement must be waived or deferred until traffic volumes warrant
signalization. As shown in Table 4, the Transportation Advisory Committee has adopted
specific preferred level-of-service criteria for the purposes of this Roadway Sufficiency Analysis.

Table 4. Preferred Level-of-Service Criteria

Intersection/Roadway Type Preferred Level of Service

Signalized LOS D all movements
LOS D overall

Unsignalized LOS D movements

For signalized intersections, the preferred levels of service indicated above apply to individual
movements, as well as overall intersection operations. Conversely, for unsignalized
intersections, the preferred levels of service apply only to the critical turning or through
movements.

Existing Levels of Service

The year 2010 existing weekday afternoon peak hour traffic volumes presented in Figure 2
were subjected to the detailed capacity/level-of-service analysis methodology previously
described. The results of the analysis are illustrated in Figure 5, and the detailed capacity/level-
of-service analysis worksheets are contained in Appendix F.

As shown in Figure 4, of the 12 study intersections, seven presently operate at acceptable levels
of service with respect to the preferred levels of service during the weekday afternoon peak
hour. The remaining five study intersections, which do not satisfy the preferred levels of
service criteria, are unsignalized intersections with the exception of the signalized intersection
of PA Route 724 and Bethel Church Road/Linfield Road. The intersection PA Route 724 and
Bethel Church Road/Linfield Road presently operates at acceptable overall LOS D during the
weekday afternoon peak hour, while the westbound PA Route 724 through movement
presently operates at unacceptable LOS E.

-13-
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The following unsignalized intersections operate at LOS F on at least one of the minor street
movements:

o PA Route 724 and Old Schuylkill Road
e PA Route 724 and Peterman Road
e PA Route 724 and Sanatoga Road

e PA Route 724 and Anderson Road (during the weekday morning peak hour only)
e PA Route 724 and Wells Road

Parker Ford Village Improvements

As outlined in the Township’s Parker Ford Village Transportation Improvements Feasibility Study,
the Township has plans for capacity and safety improvements at the PA Route 724
intersections with Linfield Road/Bethel Church Road and Wells Road, as well as the Old
Schuylkill Road intersections with Bethel Church Road and Linfield Road. Ultimately, it is
proposed to provide the following improvements within Parker Ford Village:

PA Route 724 and Linfield Road/Bethel Church Road

Widen PA Route 724 to provide eastbound and westbound separate left-turn lanes.
Widen northbound Bethel Church Road and southbound Linfield Road to provide
separate left-turn lanes.

Widen southbound Linfield Road to provide a separate right-turn lane.

PA Route 724 and Wells Road

Widen PA Route 724 to provide eastbound and westbound separate left-turn lanes.
Widen eastbound PA Route 724 to provide a separate right-turn lane.
Install a traffic signal.

Old Schuylkill Road and Wells Road

Terminate (lower) Old Schuylkill Road at its intersection with Bethel Church Road and
eliminate the channelized right-turn area at the PA Route 724/Bethel Church Road/
Linfield Road intersection and restrict movements at the intersection. In addition, Wells
Road may be converted to a cul-de-sac between Linfield Road and PA Route 724.

It is noted that the full scope of the above improvements are planned to occur over the
next several years; however, the Township is currently the design/construction stage of
an interim improvement plan. Specifically, PennDOT will widen and restripe PA Route
724 to provide separate eastbound and westbound left-turn lanes at the PA Route
724/Linfield Road/Bethel Church Road intersection, while the Township will upgrade
the signal equipment at the intersection and provide some minor geometric
improvements. In addition, this project will also include restricting the (lower) Old

-15-



Schuylkill Road egress movement to right-out only operation and the channelized
right-turn area at the PA Route 724/Bethel Church Road/Linfield Road intersection will
be eliminated. Itis expected that these improvements will be completed in the year
2011.

The various Parker Ford Village improvements identified in this section were based on analysis
previously completed prior to completion of the current Act 209 study. The improvement
program for the Parker Ford Village recommended by this current study was modified to fit
current traffic patterns, new traffic forecasts, capacity needs, and satisfy the requirements and
objectives of the Act 209 study and law.

Existing Improvement Program

The improvements necessary to mitigate existing traffic deficiencies and satisfy the preferred
level-of-service criteria are described in Table 5, and the geometric and traffic signal
improvements are also illustrated in Figure 6. Improvements will be required at three study
intersections in order to achieve the preferred level-of-service under present traffic conditions.
It is noted that since the weekday afternoon peak hour traffic conditions will be the basis of the
Transportation Impact Fee, the improvements will identified below are based on the weekday
afternoon peak hour levels of service only, and the weekday morning peak hours levels of
service are shown for informational purposes only. |

The unsignalized intersections of PA Route 724/Old Schuylkill Road, PA Route 724/Sanatoga
Road, PA Route 724/Anderson Road, and PA Route 724/Wells Road currently fail to achieve
both the preferred level-of-service criteria during the study peak hour and PennDOT traffic
signal warrant criteria, as required by PennDOT, and therefore, improvements must be
deferred until such time that traffic volumes satisfy traffic signal warrant criteria.

The unsignalized intersection of PA Route 724 and Old Schuylkill Road fails to achieve both the
preferred level-of-service criteria and PennDOT traffic signal warrant criteria; however, if the
egress movements exiting Old Schuylkill Road are restricted, this intersection will meet
preferred level-of-service criteria. In addition, since the restricted egress traffic from the PA
Route 724/0Old Schuylkill Road intersection will divert to the PA Route 724/Peterman Road
intersection, this additional traffic will allow the PA Route 724/Peterman Road intersection to
meet PennDOT's traffic signal warrant criteria, and with installation of a traffic signal and (the
planned) eastbound and westbound left-turn lanes along PA Route 724, the PA Route
724/Peterman Road intersection will meet the preferred level-of-service criteria. Additional
directional signage advising motorists of the new routes should be provided. Also, the
roadways/intersections impacted by the traffic diversions should ultimately be upgraded to
Township specifications, as feasible and practical.

At the Parker Ford Village intersections (PA Route 724/Bethel Church Road/Linfield Road and

Bethel Church Road/Old Schuylkill Road), it will be necessary to implement the currently
planned improvements which are currently in the design/construction phase in order for the

-16 -
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signalized intersection to meet the preferred level-of-service criteria. These improvements
include provision of separate left-turn lanes along PA Route 724, traffic signal equipment
upgrades, other minor geometric modifications, and restriction of the eastbound Old Schuylkill
Road approach to permit only right-turn movements (as noted in Table 5).
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Future Traffic Conditions

Act 209 requires a minimum five-year future time horizon for the development of the
Transportation Capital Improvements Plan and Transportation Impact Fee Ordinance. A 10-year time
frame was selected by the Transportation Advisory Committee for the East Coventry Township
Act 209 traffic analysis (early 2010 to the end of 2019). The Land Use Assumptions Report
projected the ultimate build-out potential of the Township, as well as the 2019 development
projections for the Township as a whole. For the purposes of this study, in order to develop
the 2019 build-out projections for each service area, the 2019 projections for the entire
Township were proportioned to each of the Transportation Analysis Zones (TAZ) in both
services areas based on the relative ratio of ultimate build-out assumed in each TAZ to the
ultimate municipal-wide build-out, unless a specific development plan was identified.

Future Traffic Components

Total future traffic volume forecasts for 2019 include three components: existing traffic, pass-
through traffic, and development traffic. The first component, existing traffic was described in
the previous section. The second component of future traffic projections is pass-through
traffic, which is subdivided into the following two elements:

o The first element reflects future increases in regional traffic, which is both generated
and destined to locations external to the Transportation Service Area, but which
pass through the service area along the study roadways. This first element of pass-
through traffic includes traffic generated by specific known future developments
located within the adjacent municipalities.

e The second element of pass-through traffic includes future traffic generated from
other designated transportation service areas within the Township. Specifically,
since East Coventry Township has two transportation service areas, development
traffic in one service area constitutes pass-through traffic in the other service area.
For example, while traffic generated from within TSA-South is considered
“development” traffic in TSA-South, this same traffic is considered “pass-through”
traffic when it traverses through TSA-North.

Development traffic that is generated by new development within the Transportation Service
Area constitutes the third and final component of future 2019 traffic volumes, based upon the
development projections contained in the Land Use Assumptions Report.

Trip Generation

Based upon the Land Use Assumptions Report, vehicular trip generation was estimated for the
2019 weekday afternoon peak hour utilizing the Institute of Transportation Engineers’

-20-



publication, Trip Generation, 8¢ Edition. Additionally, several actively proposed
developments were also specifically included in the future 2019 traffic projections to represent
current development activity within the Township. The resulting 2019 weekday afternoon
peak hour trip generation is summarized in Table 6 for each service area, and more detailed
information regarding the peak hour trip generation of each of the projected developments is
provided in Appendix G.

Table 6. Development Condition Vehicular Trip Generation

Service Area Total Trip Generation
TSA - North 1,480 trips
TSA - South 147 trips

Trip Distribution

Vehicular traffic volumes generated by new development over the next ten years were
generally distributed to the area roadway network based on existing travel patterns, as well as
the location of specific future development parcels with respect to the roadway network and
other major traffic generators and destinations.

2019 Future Pass-Through Traffic

An annual traffic growth rate of 2.05 percent per year was applied to the existing weekday
afternoon peak hour traffic volumes to reflect regional traffic growth, which is consistent with
the traffic growth rate recommended by PennDOT’s Bureau of Planning and Research for
similar roadways in Chester County.

In addition, traffic associated with 13 developments located within the surrounding
municipalities was distributed through the Township roadway network. These 13
developments, as summarized in Table 7, represent the known proposed developments
identified by staff of the surrounding municipalities, and were determined to have an influence
on the study roadways and intersections.
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Table 7. Proposed Development in Surrounding Municipalities

Municipality Development Size
South Coventry Township Pigeon Creek Road 14 single-family homes
East Vincent Township Solty’s Farm 134 single-family homes

72 townhomes

North Coventry Township Shops at Coventry 74,400 sq. ft. shopping center

Ridgebury Heights 5 single-family homes
Temple Estates 9 single-family homes
Laurel Grove 16 single-family homes

~Whispering Ponds 42 attached units

18 detached units
Rosewarne 6 single-family homes

North Coventry Commercial 124 room hotel

7,050 sq. ft. restaurant

Limerick Township Shopping Center 142,000 sq. ft. discount club store
47,000 sq. ft. shopping center

The 2019 future pass-through weekday morning and weekday afternoon peak hour traffic
volumes are illustrated in Figures 7 and 8. The detailed trip generation and distribution
worksheets for the developments assumed in the 2019 future pass-through conditions have
been included in Appendix H.

2019 Future Development Traffic

As previously explained, the traffic generated by new development located within the
Transportation Service Area constitutes the third and final component of future 2019 traffic.
The 2019 future development weekday morning and weekday afternoon peak hour traffic
volumes were determined based on assignment of development traffic within the
Transportation Service Area, and added to 2019 future pass-through traffic volumes. The 2019
future development traffic volumes are illustrated in Figures 9 and 10. The detailed trip
generation and distribution worksheets for the developments assumed in the 2019 future
development conditions have been included in Appendix L
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2019 Future Pass-Through Traffic Levels of Service

The future 2019 pass-through traffic volumes illustrated in Figures 7 and 8 were subject to the
previously described capacity/level-of-service analysis procedures to determine 2019 pass-
through levels of service, and the detailed analyses are provided in Appendix J. As required
by Act 209, the future conditions analysis was completed for future 2019 pass-through traffic
volumes for each study intersection, assuming implementation of the improvements included
in the Existing Capital Improvement Program, in order to determine the incremental traffic
impacts and required for mitigation of future pass-through traffic.

Figure 11 summarize the results of the 2019 future pass-through traffic capacity/level-of-service
analyses for the study intersections, with completion of the previously described programmed
and required improvements. Traffic operating conditions at the following study intersections
will not satisfy the preferred level of service criteria under 2019 future pass-through conditions.

e PA Route 724 and Peterman Road

e PA Route 724 and Fricks Lock Road

¢ PA Route 724 and Sanatoga Road

e PA Route 724 and Anderson Road

e PA Route 724 and Wells Road

e PA Route 724 and Bethel Church Road/Linfield Road

e PA Route 23 and Porters Mill Road (during the weekday morning peak hour only)
e PA Route 23 and Bethel Church Road

2019 Future Pass-Through Improvement Program

The additional improvements required to accommodate pass-through traffic, beyond those
improvements necessary to accommodate existing traffic at the preferred levels of service are
illustrated in Figure 12. Also, these specific improvements required by future pass-through
traffic to achieve the preferred level of service criteria are summarized in more detail in Table
8 for each study intersection, respectively. Improvements will be required at seven study
intersections in order to achieve the preferred level-of-service under future pass-through traffic
conditions. However, the following four unsignalized intersections will fail to achieve both the
preferred level-of-service criteria and PennDOT peak hour traffic signal warrant criteria, and
therefore, improvements (i.e., signalization) must be deferred (waived) until such time that
traffic volumes satisfy traffic signal warrant criteria:

e PA Route 724 and Fricks Lock Road

e PA Route 724 and Sanatoga Road

e PA Route 724 and Anderson Road

e PA Route 23 and Bethel Church Road

-7 -
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In order to achieve the preferred level-of-service criteria at the PA Route 724/Peterman Road
intersection, it is recommended to widen PA Route 724 to provide a second westbound
through lane. In addition, traffic signal timing modifications will be necessary for the
intersection to achieve the preferred level-of-service.

At the PA Route 724/Bethel Church Road/Linfield Road intersection it is necessary to widen
northbound Bethel Church Road and southbound Linfield Road to provide separate left-turn
lanes, and modify the traffic signal timings at the intersection to meet the preferred level-of-
service criteria. In addition, at the PA Route 724/Wells Road intersection, no additional
capacity improvements are necessary at this intersection during the weekday afternoon peak
hour.

In addition, at the PA Route 23/Porters Mill Road intersection, improvements (i.e.,
signalization) are only warranted during the weekday morning peak hour, which is not the
basis of the Transportation Impact Fee. As such, improvements to this intersection will not be
included in the Transportation Capital Improvements Plan.

2019 Future Development Traffic Levels of Service

The future development traffic volumes presented in Figures 9 and 10 were subject to the
previously described capacity/level-of-service analysis procedures to determine future 2019
development levels of service, and the detailed analyses are provided in Appendix K. The
2019 future development conditions are illustrated in Figure 13, and indicate that the following
seven study intersections will not satisfy the preferred levels of service criteria, and will
require further improvements beyond the previously identified existing improvements,
programmed/committed improvements, and future pass-through improvements:

¢ PA Route 724 and Peterman Road

e PA Route 724 and Fricks Lock Road

e PA Route 724 and Sanatoga Road

¢ PA Route 724 and Anderson Road

e PA Route 724 and Wells Road

o TPA Route 724 and Bethel Church Road/Linfield Road

e PA Route 724 and Porters Mill Road (during the weekday morning peak hour only)
¢ PA Route 23 and Bethel Church Road

2019 Future Development Improvement Program
The improvements necessary to achieve the preferred level of service criteria under 2019

development traffic conditions at the study intersections are summarized in Table 9, and are
also illustrated in Figure 14. In summary, improvements will be required at seven study

-31-



SmpranS1\Sup\I1\9T8#08\3u2\:T (11/52/2) <— Z<>|— >m._/_ Z m d g >..—. 2 n O U N— m ..—.W m I U

SISATVNYV ADNAIDIIINS AVAAVOY
N OE«JZUZMV JIHSNAMOL AYINTAOD LSVA

92IAJSS JO S|9AST JNOH Mead 1uawdojaAad 24ning 0Z0Z
€l 34AND5I4

4 Ol44VH1l HONOYUHI-SSYd Af dIHINDIY
SNOILVOIHdIAOIN ONISVHA/ONINLL TVNOIS Old4Vdl

SNOLLIANOD ONLLSIX
Ag 3HINOAY TVNDIS OId4VHL @

LNIINIAOIN DId4VHLl A3LOM LS @

ANV IHNLNA AINNVId _NNW,

0y Ol44VHL HONOYUHL-SSVd A9 A3HINDIY ANV L
Ol44VHL ONILSIXT A9 AIHINODIY ANV L

LNIWIAOI TVILLIRIO HO IANVT ONILSIX3 -

UNOH YVY3d NOONYALAY AvaM3am (v)
UNOH YV3ad ONINYOW AVAMIIM V

/

HLNOS VSL i
e S \_ :adN3O31 )
o 8o HLHON VSL
237
o QYo
qyou =
_ Il- = brTANHOS @10 #.w avoy
f— -
aYOM TIMTANHOS a0 I'IM A&.v v...m o_mwmwmsom Vel) TIM1NRSS TIONEN
‘m\%y ¥ V(g) A&.v AN 5 by
/W —
Lo LIy F~ viy) ; m [
. > - 3\?\’\ 4$v $ F—aly) 5 I\lﬁw
3 ( | 4

Ovoy
ANy
(2)
+
a
<
(8
() $
e
Lo
<
q' 4

A & ) (
% 8 avod 3 o:xﬂ
S Ha o0 ~
2|3 ki (0)d
2|9 o3 -
%) TIVH3A0 ] apog
2l% oL JoN
W m -01pUldYOS
Cz
»
ks
N

-32-



-moy syead uooursiye Aepxpam oy SuLmp syuswermbar a014195-J0-[oA3] pazrejard sU 2ASTUPE 0} SHUSWdA0IAUIT PIPUSLILIOIY - |

TeuSis oygen e [reysuf|  uBig doyg ynog peoy Yoamy) [oysag pue (peoy 23pny) €z Moy Vd
(&quo moy xead Wy ot Sunmp pajuelrem [eudis
. u3ig d 3
oygyei]) ‘permbar 10 papuUIWWODaI SUBIIA0IdWT ON 15 oI oS PEOY [l $193104 Pue (PEY 23pRi) €2 1Moy Vd
“paxmbaz 10 papusuauroda: sjuswasocrdur oN|  udig doig ON proYy UewIalpJ pue peoy [[MAMPS PO
‘paxmbai 10 papusunona sjustrasoxdur oN u3ig doig U}ION (zoddn) peoy IMIANYPS PO PUe PEOY PRUI]T
“pexmbaz 10 papuswmodas syjuswasoxdur oN|  uBig doyg )I0N (19M07) PrOY [BIANYDS PIO Pue proy YoImyD) [&Pueg
s3unum Teudts ogyen ayy AJIPON “aue] winj-ySu [euSig oggey, ON PeOY pPleyur]/peoy
punogisem ayeredas v spraoid 03 $z/ N0y Y J USPIM o oIy [Pyieg pue (peoy [IAmpPs) $z7/ 9oy vd
“Sate|
wimg-jy3ix oyeredss apraoid 03 peoy S[PM PUNOGUINOS 3 "
e
PUE PUNOGUAOU USPIAL *SUOHISIIP YjOq UL [eUs1g OTjgel], WION PeOY S[[PM Pue (peoy [[PHIANYPS) $7/ 2oy Vd
soure] uny-339] ageredas apraoid 01 7/ IN0Y YV J USPIM
Teudis oygen e reysuy|  udig doig HON peoy uosIapuy pue (peoy [[BIANYPS) Fz/ Moy Vd
“[eUBIS DIjFen) e [[ejsu] ‘saue]
w3 pue -339] o3eredas apraoid o) peoy eSojeueg
PUnOqUINOS UspPIm pue ‘aue] winj-}jo[ ajeredas e d a \h
v ap1ao1d o1 peoy E80FeUES PUNOQUIITOU UAPIA 15 doig mIoN peoy eojeureg pue (peoy [MIIANYDS) Fz/ 9oy Vd
*SUOTIORITP Y30q Ul due] YSNoIy; puodss e pue auef
wny-3y91 Syeredas e ap1aord 03 7/ 9oy Y USPIM
“aUe] UIn3-3J9]
ayeredss e apraoid 0} $7/ 9MOY VJ PUNOGISIM UBPTIAM
JUSWSAOWL WIN-}J3] PEOY P07 SYPL] punoqupIou
a3 IS - Peoy P07 SYPII] Jo 357 nog
TeuSsogyen el ugig doyg YION ProY P07 SYPIL pue (peoy [[BIANYdS) 74 210y Vd
TeIsul -auef ySnory) puoodas e apraoid 03 $7/ 9oy vd
PUNOQISoM USPIA ‘due] winy-33a ayeredas e apraoxd
03} 7/ 930y YJ PUNOgises UspIpy “saue] winy-jy3u
pue -339] ayexedas apraoid pue ‘peoy] 007 P jo
8o[ ypaou sy uST[EdY - proY P07 SYOLL] Jo o] pIoON
"pa1mbazi 10 papuswuodai syuswasordur oNj| [euSig oygeir, PHON peoY ueuLId)eJ pue (peoy [[DANYDS) F7/ im0y Vd
-paxmbaz 10 papusururodsr syustuaaozdurr oN - peoy [IBIANYDS PIO pue (peoy [HIANYDS) $7/ 9oy Vd |
U0HISIU]

werdor yuswaasordury yustadoraaa( 6 21qeL

-33-



%\‘;az%”Néaa_@s,q (11/5272) E—— VINVATASNNA ‘ALNNOD dALSTHD
NTONE T VT 1A SISATVNV ADNAIDIIINS AVAAVOY
dTHSNMOL ALINTIAOD 1SVA

syuawiaAosdwW| Ui/ 9IAISS JO SI9AT JNOH Yead Juawdoaaag 24ning 0Z0Z
1 3ANDI4

J

\U_n_n_d.m._. LNINJOTIAIA A9 AFHINOIY LNIWNDITVIH [

Ol44VHL INJWdOTIAIA AL dIHINDIY @
SNOILYOIHIdON SNISYHA/ONINIL TVYNODIS JlddVvdL

O_H_u_<~_._.._.zm_En_Ou_m>m_D
A€ @3HINOIY TVNDIS OlddVvdl O

SNOLLIANOD ONILLSIXH
A8 @IHINOAY TVNOIS JlddVal O

INIWIAOW D144Vl A3 LI LSTA @

ANV UNLNd AINNVId HNW
Ol44 VL INIWJOTIAIA AL AFHINOIY ANV L
Ol44VvdL HONOYHL-SSVYd A9 A3HINDAY ANV L

HLNOS VSL
ol34VaL ONILSIXT AS QIHINOTY ANV =2
5 Wvu © _l_|_|mO Z <m|_| LINIWIAOIN TVOILLIMO HO INVT ONILSIX3 -3
Q m%l.!ﬂ:@ UNOH v3d NOONYIALAY Avayaam (v) !
SE [ ¥NOH YV3d ONINMOW AVAYIIM &
oo . = \_ SNECERW,
__ l. IYNANHOS 53 — _
— :
V0¥ TN ANHOS ap ] = <+ < M@% o_mmmwmsom Vel) AT o ~
& ala) 9 & s 23 ¥
2/ avod® (@) & mv 9(2) £ 82
OVOVWA/ m'$v A*v .%UO«Q& -y M\qw Xl S la
S ._._0m_vmo>o o 8= 1 QH.S% 7 T2
S @mﬂ J r a?ﬁw .Aw J @ % | Lag
~ <20 .
55 ©)o CEC I t %v «m?ﬂws ﬂ%@ = V(g) %
&S] TIvd = ¥0 4
s T e e S ' @vE [P ™\
. @! Y S 2o 7 ol ﬂ 0
GG T CEA QS TooM TIvEIAO - ,M.m_w_>o G

o mmv L & o) e Aaw) Al .
TIvHANO aly |3
o0 O o 10N
(0)o H% Jﬁu AE‘I/E Q”_ o S Z -o1pUIaYoS
(0)0 =—> _\J b (v)v =24 Qv
“

ooz w (@YY | go
. 4

" ol CLC) (0)g CE
@ TIVHEA0 /=
m
5 X

avo




intersections to accommodate development-generated traffic within the respective
transportation service area to satisfy the preferred levels-of-service.

At the PA Route 724/Peterman Road intersection, it is necessary to provide a separate
northbound Peterman Road left-turn lane, so that this approach provides a separate left-turn
lane and a shared left-/through/right-turn lane, and modify the traffic signal timing/phasing. It
is noted that these improvements satisfy the preferred level-of-service criteria during the
weekday afternoon peak hour at this intersection, and further improvements (such as an
additional eastbound PA Route 724 through lane) would be necessary to achieve the preferred
level-of-service at this intersection during the weekday morning peak hour. However, since
the weekday morning peak hour is not the basis for the Transportation Impact Fee calculation,
the preferred level-of-service is waived for the weekday morning peak hour.

In order to achieve the preferred level-of-service criteria at the PA Route 724/Fricks Lock Road
intersection and to properly accommodate turning maneuvers, it is necessary to realign the
north leg of Fricks Lock Road so that it intersects PA Route 724 at 90 degrees, creating a new T-
intersection, and install a traffic signal, which is warranted based on PennDOT criteria. In
addition, the south leg of Fricks Lock Road will remain in its current location. At the new PA
Route 724/Fricks Lock Road (north leg) intersection, it is necessary to widen eastbound PA
Route 724 to provide a separate left-turn lane, and widen westbound PA Route 724 to provide a
second through lane. Also, the southbound Fricks Lock Road approach to the intersection
should provide separate left- and right-turn lanes. At the PA Route 724/Fricks Lock Road
(south leg) intersection, it is necessary to restrict the exiting left-turn movement and install a
westbound PA Route 724 left-turn lane. At the time of this report, the Coventry Business Park
was an approved subdivision that was required to provide the noted intersection
improvements. Due to current economic conditions and inactivity of the land development
project, it is possible that this development may not occur by 2020. If it is determined that the
Coventry Business Park project will not be moving forward in the future, then this study
should be updated and the improvement responsibilities for the PA Route 724/Fricks Lock
Road intersection should not specifically be assigned to this project.

At the PA Route 724/Sanatoga Road intersection, it is necessary to install a traffic signal, which
is warranted based on PennDOT’s criteria. In addition, it is necessary to widen eastbound and
westbound PA Route 724 to provide separate left-turn lanes and a second through lane in both
directions. In addition, it will be necessary to widen northbound and southbound Sanatoga
Road to provide separate left-turn lanes, and widen southbound Sanatoga Road to provide a
separate right-turn lane.

In order for both the PA Route 724/Anderson Road and PA Route 23/Bethel Church Road
intersections to operate at the preferred level-of-service criteria, each require installation of a
traffic signal, which is warranted at both intersections based on PennDOT's criteria.

At the PA Route 724/Bethel Church Road/Linfield Road intersection it will be necessary to
widen westbound PA Route 724 to provide a separate right-turn lane, and modify the traffic
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signal timings at the intersection to meet the preferred level-of-service criteria. It is noted that
these improvements satisfy the preferred level-of-service criteria during the weekday
afternoon peak hour at this intersection, and further improvements (such as an additional
eastbound PA Route 724 through lane) would be necessary to achieve the preferred level-of-
service at this intersection during the weekday morning peak hour. However, since the
weekday morning peak hour is not the basis for the Transportation Impact Fee calculation, and
since adequate right-of-way is not available for the necessary improvements, the preferred
level-of-service is waived for the weekday morning peak hour.

At the PA Route 724/Wells Road intersection, it is necessary to widen eastbound and
westbound PA Route 724 to provide separate left-turn lanes, and widen northbound and
southbound Wells Road to provide separate right-turn lanes. It is noted that some of the
previously mentioned Parker Ford Village improvements have not been recommended by the
Traffic Impact Advisory Committee, nor included in this study’s recommendations. Based on
the findings of this current study, alternative improvements to the Wells Road cul-de-sac and
other Village improvements were found to be less effective than the improvements
recommended herein.

In addition, at the PA Route 23/Porters Mill Road intersection, improvements (i.e.,
signalization) are only warranted during the weekday morning peak hour, which is not the
basis of the Transportation Impact Fee. As such, improvements to this intersection will not be
included in the Transportation Capital Improvements Plan. Also, PennDOT typically does not
approve signalization based upon satisfaction of the Peak Hour Warrant criteria for only one
hour. The Township should monitor this intersection in the future to determine when a traffic
signal is fully warranted.
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