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SNIPE TRACT PARK TRANSPORTATION IMPACT STUDY “

EXECUTIVE SUMMARY

The purpose of this study is to examine the potential traffic impact associated with the proposed Snipe
Tract Park development on the roadway network in Lower Makefield Township, Bucks County, PA. Based
on this evaluation, the following conclusions were reached:

The project scope and the extent of the study area intersections included in this TIS are as follows:

Yardley Newtown Road (S.R. 0332) & Mirror Lake Road (S.R. 2087)
Yardley Newtown Road (S.R. 0332) & Creamery Road

Quarry Road & Creamery Road

Quarry Road & Dolington Road (S.R. 2075)

Quarry Road & Quarry Hill Court

The project site is located on the west side of Dolington Road, north of the intersection of Quarry Road
& Dolington Road. The proposed site will consist of 3 soccer fields and a half practice field. To be
conservative, TPD analyzed the development as 4 soccer fields.

Access to the site will be served by two (2) full access driveways; one located on Dolington Road (S.R.
2075) and one located on Quarry Road.

Under 2019 projected conditions, the study area intersections will operate at the same overall
intersection level of service (ILOS) as under 2019 base conditions, during the weekday A.M., P.M., and
Saturday midday peak hours.

All approaches and turning movements at the site driveway intersections will operate at LOS B or better
under 2019 projected conditions during the weekday A.M., P.M., and Saturday midday peak hours.

All proposed driveway location sight distances will exceed PennDOT's Desirable and Safe Stopping
Sight Distance (SSSD) criteria.

Upon full build-out of the site, the proposed development is expected to generate 5 new vehicle-trips
during the weekday A.M. peak hour, 70 new vehicle-trips during the weekday P.M. peak hour and 121
new vehicle-trips during the Saturday midday peak hour.

Traffic Planning and Design Inc. (TPD) recommends the following roadway improvements as outlined
at the study area intersections. It should be noted these are not required per PennDOT standards, but
through coordination with the Township and Police Department are being installed under this project:

a. Upgrade existing geometry at Dolington Road (S.R. 2075) and Quarry Road intersection.
b. Add a southbound right turn lane and northbound left turn lane onto Dolington Road access.
¢. Add a westbound right turn lane onto Quarry Road access.

d. Add additional pedestrian facilities crossing Quarry Road at the Site Access and Creamery Road
intersections.

Levels of Service (LOS) for the study area intersections have been summarized in matrix form. Table I
details the overall intersection ILOS for each study area intersection.
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SNIPE TRACT PARK TRANSPORTATION IMPACT STUDY “

TABLEI
OVERALL INTERSECTION LEVEL OF SERVICE SUMMARY

Weekday A.M. Peak Hour ‘ Weekday P.M. Peak Hour ‘ Sat Midday Peak Hour

ing Year 201 ing Year 201
Opening Year 2019 ‘ T Opening ear' 019
‘ Base Projected

Meets LOS
Requirements?

Intersection | o Opening Year 2019 \
Existing

Existin
Base Projected‘ 9 Base  Projected

Yardley Newtown Road

(S.R. 0332) & Mirror Lake] A (8.3) | A(8.3) | A (8.3) A1) |[A91)| A(9.3) A(8.9) | A(9.0) | A (9.0 Yes
Road (S.R. 2087)

Yardley Newtown Road

(S.-R.0332) & B (18.0)|B (18.8)| B (18.9) |C(21.1) |C (22.5)| C(24.9) |B(10.4) | B (10.1) | B (11.1) Yes
Creamery Road
Quarry Road &
Creamery Road C(18.5)|C(24.3)| D(25.1) | A(7.6) |[A(7.8)| A(83) | A(6.6) | A(6.6) | A (8.2 Yes

Quarry Road &

Dolington Road A(B.4)|AGBS5)| A(3.6) A@43) |A@44| AGY AGB8) | AB38) | AG.T Yes
(S.R. 2075)

Dolington Road (S.R.
2075) & Site Driveway | - | A2 - =~ | A@SD) - - A (2.9) Yes

Quarry Road & Site

Driveway/Quarry Hill | A (3.2) |A(3.2) | A (3.3) A(13) |A(13)| A(1.6) A (0.6) | A (0.5) A (1.8) Yes
Court

Base = No-Build scenario / Projected = Build scenario
Unsignalized ILOS calculated in accordance with Figure 5 of Policies and Procedures for Transportation Impact Studies.
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INTRODUCTION

Traffic Planning and Design, Inc. (TPD) has completed a Transportation Impact Study (TIS) for the proposed
Snipe Tract Park in Lower Makefield Township, York County, Pennsylvania. The project site is located on
the west side of Dolington Road, north of the intersection of Quarry Road & Dolington Road, as shown in
Figure 1. The land use context of the site and surrounding area is defined as Suburban Neighborhood in
the Smart Transportation Guidebook, dated March 2008. As shown in Figure 2, the proposed site will
consist of 3 soccer fields and 1 practice field. To be conservative, TPD analyzed the development as 4 soccer
fields.

This report has been prepared in accordance with PennDOT's Policies and Procedures for Transportation
Impact Studies, dated January 28, 2009.

Site Access Locations
Access to the site will be served by one full access driveway located on Dolington Road and one full access
driveway to Quarry Road.

EXISTING ROADWAY NETWORK

A field review of the existing roadway system in the study area was conducted. The existing roadway
characteristics within the study area are summarized in Table 1. Photographs of the study area intersections
are included in Appendix A.

TABLE 1
ROADWAY CHARACTERISTICS WITHIN STUDY AREA
Functional Predominant  Average Posted
Roadway Ownership Classification/ Directional Daily Speed
Roadway Type Orientation Traffic Limit
State . .
Yardley Newtown Road (SR.0332) Minor Arterial East-West 6,872 45 mph
Mirror Lake Road State Minor Arterial North-South 5,169 40 mph
(SR. 2087) ' P
Creamery Road Township Local Road North-South n/a 35 mph
. State . .
Dolington Road (SR. 2075) Minor Arterial North-South 2,268 40 mph
Quarry Road Township Minor Arterial East-West 1,857 25 mph
Quarry Hill Court Township Local Road North-South n/a 25 mph

Land Use Context

In Chapter 4 of the Smart Transportation Guidebook, dated March 2008, there is guidance pertaining to
defining the land use context(s) for a given area. Based upon review of this information, the land uses
surrounding the proposed site best fits the Suburban Neighborhood designation, as described below:

Suburban Neighborhood, “predominately low density residential communities... typically arranged in a
curvilinear internal system of streets with limited connections to regional road network or surrounding
streets. . . .Neighborhoods can include community facilities such as schools, churches, recreational
facilities, and some other stores and offices.”
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In Chapter 5 of the Smart Transportation Guidebook, there is guidance pertaining to defining the transportation
context(s) for a given area. Comparing the existing condition roadway characteristics to the various options
presented in Table 5.1 of the Smart Transportation Guidebook, the study area roadways best fit the following
categories, as described below:

Community Collector, traffic volumes of 5,000 to 15,000 vehicles per day, intersection spacing of 300 to
660 feet, a desired operating speed of 25-55 mph, and a description as follows: “often similar in appearance
to a community arterial. Typically classified as Major Collector.”

» Yardley Newtown Road (S.R. 0332)
e  Mirror Lake Road (S.R. 2087)

Neighborhood Collector, traffic volumes of <6,000 vehicles per day, intersection spacing of 300 to 660
feet, a desired operating speed of 25-35 mph, and a description as follows: “similar in appearance to local
roadways. Typically classified as Minor Collector.”

» Dolington Road (S.R. 2075)

Local Road, traffic volumes of <3,000 vehicles per day, intersection spacing of 000 to 660 feet, a desired
operating speed of 20-30 mph.
* Creamery Road

* Quarry Road
*  Quarry Hill Court

Based on observations during field visits at the study area intersections, sidewalks and crosswalks or paved
shoulders currently accommodate pedestrian and/or bicycle traffic in the vicinity of the proposed
development. Pedestrian crossing signals, push buttons, and crosswalks are present on the eastbound and
westbound approaches at the intersection of Yardley Newtown Road (S.R. 0332) & Creamery Road.

Sidewalk is present along the east side of Quarry Road to accommodate both elementary schools; Afton
and Quarry Hill. The sidewalk shifts over to the west side once Quarry Road switches to Dolington Road
(S.R. 2075).

EXISTING TRAFFIC CONDITIONS

Manual traffic counts were conducted on 15-minute intervals during the weekday morning (7:00 to 9:00
A.M.), weekday evening ( 4:00 to 6:00 P.M.) and Saturday midday (11:00 A.M. to 1:00 P.M.) peak periods.
Data pertaining to heavy vehicles, pedestrians and transit vehicles were observed during the manual counts.
Peak hours and count dates for the study area intersections are identified in Table 3.
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TABLE 3

Yardley Newtown Road (S.R. Weekday AM. 7:30 to 8:30 AM.
Thursday, J 2, 2016
0332) & Mirror Lake Road (S.R. ursday, June Weekday P.M. 5:00 to 6:00 P.M.
2087) Saturday, June 4, 2016 Saturday Midday 12:00 P.M. to 1:00 P.M.
Weekday AM. 8:00 to 9:00 A.M.
Yardley Newtown Road (S.R. Thursday, June 2, 2016 cexcay °
0332) & Creamery Road Weekday P.M. 5:00 to 6:00 P.M.
i Saturday, June 4, 2016 Saturday Midday 12:00 P.M. to 1:00 P.M.
Weekday AM. 8:00 to 9:00 A.M.
Thursday, J 2, 2016
Quarry Road & Creamery Road rscay, June Weekday P.M. 5:00 to 6:00 P.M.
Saturday, June 4, 2016 Saturday Midday 12:00 P.M. to 1:00 P.M.
. Weekday AM. 8:00 to 9:00 A.M.
Quarry Roa('g Ff‘ ZEZ)C;"Sr;gtO” Road Thursday, June 2, 2016 Weekday P.M. 5:00 to 6:00 P.M.
o Saturday, June 4, 2016 Saturday Midday 12:00 P.M. to 1.00 P.M.
. Weekday AM. 8:00 to 9:00 AM.
Driv(z\t]vzrr/yQic;?d ﬁiﬁltceourt Tuesday, November 1, 2016 Weekday P.M. 5:00 to 6:00 P.M.
y i Saturday, October 29, 2016 Saturday Midday 12:00 P.M. to 1:00 P.M.

1 Peak Hour consists of the four consecutive 15-minute intervals where the highest traffic volumes occur.

Existing condition traffic volumes for the weekday A.M., weekday P.M., and Saturday peak hours are
illustrated in Figures 4-6, respectively. Manual traffic count data sheets are provided in Appendix B.

BASE (NO-BUILD) CONDITIONS

Annual Background Growth

A background growth factor for the roadways in the study area was developed based on growth factors for
August 2016 to July 2017 obtained from the PennDOT Bureau of Planning and Research (BPR). The PennDOT
BPR suggests using a background growth trend factor of 1.29% per year in Bucks County for urban non-
interstate roadways. As such, the background growth factor was applied annually to yield overall growth
percentages of 3.92% (1.29% per year, compounded over 3 years) for the 2019 opening year.

2019 Base (No-Build) Conditions Volume Development

The additional traffic volumes due to background growth and background developments were added to
the existing traffic data to produce 2019 base (no-build) condition traffic. The 2019 base condition
volumes for the weekday A.M., weekday P.M. and Saturday midday peak hours are illustrated in Figures
7-9.

PROPOSED SITE ACCESS

Access to the site will be served by two (2) full access driveways; one located on Dolington Road (S.R. 2075)
and one located on Quarry Road.

Sight Distance Analysis

A sight distance analysis was prepared for the proposed site driveways. In general, recommended safe sight
distances depend upon the posted speed limit and roadway grades. The existing sight distances at the
proposed driveways were measured in accordance with PennDOT Publication 282 Highway Occupancy Permit
Guidelines and compared to PennDOT's desirable sight distance standard, which is identified in 67 PA Code
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Chapter 441.8(h), “Access to and Occupancy of Highways by Driveways and Local Roads.” In addition, measured
sight distances at the proposed driveways were compared to PennDOT's safe stopping sight distance standard,
which is calculated by the following equation:

SSSD = 1.47VT + V2/[30(fg)]

SSSD = safe stopping sight distance (acceptable sight distance)
V = Vehicle Speed

T = Perception Reaction Time of Driver (2.5 seconds)

f = Coefficient of Friction for Wet Pavements

g = Percent of Roadway Grade Divided by 100

Table 4 show the measured, desirable, acceptable (SSSD), and required sight distances at the site driveways for
vehicles entering and exiting the site.

TABLE 4
SIGHT DISTANCE ANALYSIS
SITE DRIVEWAY TO DOLINGTON ROAD (S.R. 2075)
Sight Distances (feet)

o i
Direction Speed Grade DES SsSD EXIST
Exiting To the left 40 mph -6% 538 352 800
Movements To the right 40 mph +1% 460 309 650
Approaching same direction 40 mph +1% 373 309 500
Enter Left Turns - L
Approaching opposite direction | 40 mph -6% 373 352 800
DES = PennDOT Desirable Sight Distance 1 = Roadway Grade Approaching Driveway

SSSD = PennDOT Acceptable Sight Distance
EXIST = Existing (measured) Sight Distance

TABLE 5
SIGHT DISTANCE ANALYSIS
SITE DRIVEWAY TO QUARRY ROAD

Sight Distances (feet)

o a
Direction Speed Grade DES SsSD EXIST
Exiting To the left 25 mph +1% 250 145 500+
Movements To the right 25 mph -2% 195 150 500+
Approaching same direction 25 mph -2% 190 150 500+
Enter Left Turns - o

Approaching opposite direction | 25 mph +1% 190 145 500+

DES = PennDOT Desirable Sight Distance 1 = Roadway Grade Approaching Driveway

SSSD = PennDOT Acceptable Sight Distance
EXIST = Existing (measured) Sight Distance

As shown in Tables 4 and 5 above, the measured sight distances at the site driveways exceed PennDOT's
desirable sight distance requirements.

TRIP GENERATION

The trip generation rates for the proposed development were obtained from the manual Trip Generation, Ninth
Edition, 2012, an Institute of Transportation Engineers (ITE) Informational Report. The statistics in Trip
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Generation are empirical data based on more than 4,800 trip generation studies. The data are categorized by
Land Use Codes, with total vehicular trips for a given land use estimated using an independent variable and
statistically generated rates or equations.

For the proposed development, Land Use Code 488 Soccer Complex from Trip Generation was used to calculate
the number of vehicular trips the development will generate during the following time periods: (1) average
weekday; (2) weekday A.M. peak hour; (3) weekday P.M. peak hour; (4) Saturday midday peak hour. Table 6
shows the rates/equations and directional percentages for the analyzed time periods.

TABLE 6
ITE TRIP GENERATION DATA

Land Use ITE # Size (X) Time Period Equation/Rate Enter %
Weekday AM Peak Hour | T=1.12*(X) 57%

Weekday PM Peak Hour | T=17.70*(X) 67%
Soccer Complex 488 4 Saturday Peak Hour T=30.34*(X) 48%
Average Weekday T=71.33*(X) 50%

T = number of site-generated vehicular trips:
X = independent variable

The calculated trip generation for the proposed development for the opening year is shown in Table 7.

TABLE 7
TRIP GENERATION SUMMARY

. . New Trips
Land Use Time Period :
Total Enter Exit
Weekday AM Peak Hour 5 3 2
Weekday PM Peak Hour 71 48 23
Soccer Complex Saturday Peak Hour 121 | 58 | 63
Average Weekday 286 143 143

Based on the trip generation analysis summarized in Table 7, the proposed development will generate
approximately 5 new trips during the weekday A.M. peak hour, 71 new trips during the weekday P.M. peak
hour, and 121 new trips during the Saturday midday peak hour.

TRIP DISTRIBUTION

New Trips

The distribution of trips generated by the proposed development was based on the local road network, the
existing traffic patterns, the proposed use of the site, and the site driveway locations. The new trips for the
proposed development were distributed to the local roadway network based on the percentages shown in
Table 8. The pass-by trips for the proposed development were distributed to the local road network based
on the existing traffic volumes passing the proposed site driveways.
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TABLE 8

North Via Dolington Road (S.R. 2075) 10%
South Via Mirror Lake Road (S.R. 2087) 15%
East Via Dolington Road (S.R. 2075) 15%
East Via Yardley Newtown Road (S.R. 0332) 20%
West Via Quarry Road 10%
West Via Yardley Newtown Road (S.R. 0332) 30%

The assignment of site-generated trips for the proposed development during the weekday A.M., P.M,, and
Saturday midday peak hours are shown in Figures 10-12.

PROJECTED (BUILD) CONDITION TRAFFIC VOLUMES

The site-generated trips for the proposed development were added to the 2019 base (no-build) condition traffic
volumes to develop 2019 projected (build) condition traffic volumes.

Projected condition traffic volumes for the opening year of 2019 for the weekday A.M., P.M,, and Saturday
midday peak hours are shown in Figures 13-15.

DRIVEWAY CLASSIFICATION

Driveways intersecting state roads are classified in the Pennsylvania Code, Title 67, Chapter 441. Low volume
driveways are used by 25 to 750 vehicles per day. A medium volume driveway is used by 750 to 1500
vehicles per day. High volume driveways are used by more than 1500 vehicles per day. Based on the
anticipated site trip generation and the assignment of site traffic, the classifications of the site driveways
intersecting the state road Dolington Road (S.R. 2075) is listed in Table 9.

TABLE 9
DRIVEWAY CLASSIFICATIONS
Weekday =~ Weekday

State Road Driveway W Vehicles Driveway Type
Dolington Road (S.R. 2075) Full-Access Intersection 136 68 Low Volume
Quarry Road Full-Access Intersection 150 75 Low Volume

Note: A "trip” equals an entering or an exiting vehicle. Therefore, weekday vehicles = weekday trips/2.
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LEVELS OF SERVICE FOR AN INTERSECTION

For analysis of intersections, level of service is defined in terms of delay, which is a measure of driver discomfort
and frustration, fuel consumption, and lost travel time. LOS criteria is stated in terms of control delay per vehicle
for a one-hour analysis period. Control delay includes initial deceleration delay, queue move-up time, stopped
delay, and final acceleration delay. The criteria are shown in Table 10. Delay, as it relates to level of service, is
a complex measure and is dependent upon a number of variables. For signalized intersections, these variables
include the quality of vehicle progression, the cycle length, the green time ratio, and the volume/capacity ratio
for the lane group in question. For unsignalized intersections, delay is related to the availability of gaps in the
flow of traffic on the major street and the driver's discretion in selecting an appropriate gap for a particular
movement from the minor street (straight across, left or right turn).

TABLE 10
LEVEL OF SERVICE CRITERIA

A

B >10and < 20 >10and < 15

C > 20and < 35 >15and < 25

D > 35and < 55 > 25and < 35

E > 55and < 80 > 35and < 50

F >80orv/c>10 >50o0rv/c>10

1 Obtained from Exhibits 18-4 and 19-1 of the Transportation Research Board's Highway Capacity Manual 2010

CAPACITY ANALYSIS METHODOLOGY

Capacity analyses were conducted for the weekday A.M., P.M., and Saturday midday peak hours at the study
area intersections. These analyses were conducted according to the methodologies contained in the 2010
Highway Capacity Manual (HCM) using Synchro 8 software, a Trafficware product.

The following conditions were analyzed, as applicable:
» Existing conditions;
» 2019 Base conditions (Build-out year without development);
» 2019 Projected conditions (Build-out year with development).

It should be noted that based on methodologies contained in Chapter 10 of PennDOT's Publication 46, TPD
adjusted the following 2010 HCM default values in the Synchro 8 capacity analysis. These adjustments were
made at the signalized intersections within the study area for all time periods based on the study area
location being classified as Suburban:

In addition, capacity analyses were conducted at the proposed site driveway intersections under the 2018
projected conditions. The capacity analysis worksheets are included in Appendix C. The PennDOT-
approved signal plans are included in Appendix D.
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PennDOT's Transportation Impact Study Guidelines outlined in Strike-Off Letter 470-09-4, dated February
12, 2009 contain the following criteria regarding levels of service:

Page 29 of the Guidelines state that if evaluation of the With Development Horizon Year Scenario to
the Without Development Horizon Year Scenario indicates that the overall intersection level of service
has dropped, the applicant will be required to mitigate the level of service if the increase in overall
intersection delay is greater than 10-seconds. If the overall intersection delay increase is less than or
equal to 10-seconds, mitigation of the intersection will not be required.

Page 29 of the Guidelines state that for mitigation scenarios, applicants are expected to mitigate the
overall intersection LOS to the original Without Development LOS; the 10-second delay variance is not
applied to mitigation scenarios. Applicants may be required to address available storage and queue
lengths at critical movements or approaches even if the overall LOS requirements are met.

Page 31 of the Guidelines state that if signalization is the preferred alternative for mitigation, overall
intersection LOS C in rural areas and LOS D in urban areas is acceptable.

Page 31 of the Guidelines states new signalized or unsignalized intersection established to serve as
access to the development shall be designed to operate at minimum LOS C for rural areas, and
minimum LOS D for urban areas.

LEVELS OF SERVICE IN THE STUDY AREA

Level of service (LOS) matrices for the study area intersections are shown in Table 11 for the weekday A.M,,
weekday P.M., and Saturday midday peak hours. Per PennDOT standards, the signal timings at the
signalized study area intersections have been optimized under base conditions and projected conditions.

Page 8
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TABLE 11
LEVEL OF SERVICE DELAY (SECONDS) SUMMARY
Weekday A.M. Peak Hour

Weekday P.M. Peak Hour

Saturday Midday Peak Hour

Intersection Movement Existing Year 2019 Existing Year 2019 ‘ Existing Year 2019
Condition ~ Base Projected Condition  Base | Projected | Condition| Base  Projected
EBT A A A A A A A A A
EB R A A A A A A A A A
Yardley Newtoyvn Road WB T A A A B B B A A A
(S.R. 0332) & Mirror Lake NB L C C C C C C C C C
Road (S.R. 2087)
NB R C C C C C C C C C
ILOS A (8.3) A (8.3) A (8.3) A (9.1) A (9.1) A (9.3) A(89) | A(9.0) | A(9.0)
EB L A A A A B B A A A
Yardley Newtown Road EBT A A A B B B A A A
(S.R.0332) & WB T/R B B B B B B A B B
Creamery Road SB L/R D D(378) | D379 D D(45.7) | D(53.3) C B B
ILOS B (18.0) | B (18.8) | B (18.9) C(21.1) | C(22.5) | C(24.9) | B(10.4) |B(10.1) | B (11.1)
WB L/T B B B A A A A A A
Quarry Road & NB L F(86.2) | F(1194) | F(125.1) C C C B B B
Creamery Road NB R B B B B B B A A A
ILOS C (18.5) | € (24.3) | D (25.5) A (7.6) A (7.8) A (8.6) A(6.6) | A(6.6) | A(7.0)
Quarry Road & EB L/T A A A A A A A A A
Dolington Road SB L/R B B B B B B B B B
(S.R. 2075) ILOS A (3.4) A (3.5) A (3.5) A (4.3) A (4.4) A (4.7) A(3.8) | A(3.8) | A(4.5)
EBL -- -- A -- -- B -- -- A
Dolington Road (S.R. EBR -- -- A -- -- A -- -- A
2075) & Site Driveway NB L/T -- -- A -- -- A -- -- A
ILOS -- -- A (0.0) -- -- A (0.8) -- -- A (1.7)
EB L/T/R A A A A A A A A A
) WB L/T/R B B A A A A A A A
Quarry Road & Site | ™"\g | /g B B B B B B A A A
Driveway/Quarry Hill
Court SBL -- -- E -- -- C -- -- B
SBT/R -- - A - - B -- -- A
ILOS A (3.2) A (3.2) A (3.3) A (1.3) A (1.3) A (1.6) A (0.6) | A(0.5) | A(1.8)

Base = No-Build scenario / Projected = Build scenario

*=Advanced left turn/through phase. HCM analysis not applicable

As shown in Table 11, all study area intersections will operate at the same overall intersection level of service
(ILOS) under base conditions (no-build) and projected conditions (build), or fall within PennDOT's allowable
10-second variance in intersection delay.
All approaches and turning movements at the site driveway intersections will operate at LOS E or better
under 2019 projected conditions during the weekday A.M., P.M., and Saturday midday peak hours. All levels
of service at the study area intersection comply with the requirement outlined in PennDOT's TIS Guidelines.

95TH PERCENTILE QUEUE ANALYSIS

Queue analyses were conducted at the study area intersections using Synchro 8 software. For this analysis, the
95t percentile queue is defined as the queue length that is exceeded in 5% of the signal cycles. As an example,
for a signal with a 90-second cycle, this means that the 95 percentile queue length will be exceeded during 2
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of the 40 signal cycles that occur during the peak hour. The queue analysis results are summarized in Table 12
for the analyzed peak hours.

TABLE 12
95TH PERCENTILE QUEUE ANALYSIS

Weekday A.M. Peak Hour Weekday P.M. Peak Hour Saturday Midday Peak Hour

Intersection Movement Storage Length Year 2019 Year 2019 | Year 2019
Base Projected Base ‘ Projected Base | Projected
EBT -- 148 148 200 213 123 135
Yardley Newtown Road (S.R. EBR 115 28 28 78 78 38 38
0332) & Mirror Lake Road WB L/T -- 224 224 343" 368" 153" 171
(SR.2087) NB L 140 133 133 98 98 110 110
NB R -- 123 123 210 215 155 165
EB L 110 118 123 160 170 58 73
Yardley Newtown Road (S.R. EBT -- 60 60 238 238 78 85
0332) & Creamery Road WB T/R -- 253 253 203 213 140 158
SBL/R -- 298 300 343 383 118 145
WB L/T -- 25 25 25 25 25 25
Quarry Road & NB L 90 248 253 35 40 25 25
Creamery Road
NB R -- 38 40 25 33 25 25
Quarry Road & EB L/T -~ 25 25 25 25 25 25
Dolington Road (S.R. 2075) SB L/R -- 30 30 25 33 25 35
Dolington Road (SR. 2075) v — — = — 2 — =
gt Site Driveway EB R — — 25 — 25 — 25
NB L/T -- -- 25 -- 25 -- 25
EB L/T/R -- -- 25 -- 25 -- 25
. WB L/T/R -- 35 35 25 25 25 25
Quarry Road & Site NB L/T/R - 25 25 25 25 25 25
Driveway/Quarry Hill Court
SB L -- -- 25 -- 25 -- 25
SBT/R -- -- 25 -- 25 -- 25

*=Advanced left turn/through phase. HCM analysis not applicable

As shown in Table 12, all of the projected condition queues will be accommodated within the existing storage
lengths, or if comparable to the base (no-build) queue with construction and full build-out of the proposed
development. Queue analysis worksheets are included with the capacity analysis worksheets provided in
Appendix D.

SITE CIRCULATION REVIEW

Site Access

Access to the site is to be served by two full access driveways; one located on Dolington Road (S.R. 2075)
and one located on Quarry Road. The addition of the Quarry Road access was added to the project to
provide a second option for motorists who are looking to access the western portion of the site.

Pedestrian Accommodations

With the proposed access to Quarry Road, it would allow for players/students and parents from nearby
residential developments and schools access to the site in lieu of walking up Dolington Road. Also, to
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alleviate existing parking issues at the nearby schools during school events, motorists will be allowed to
park in the complex and cross Quarry Road.

Due to the site having distinct traffic patterns, having two access points for the site will reduce the amount
of site congestion when games are starting or ending. Along with reducing congestion, two access points
are optimal during emergency situations in the event one of the accesses becomes blocked.

AUXILIARY TURN LANE ANALYSIS

TPD evaluated auxiliary turn lane warrants at the intersection of Dolington Road (S.R. 2075) and Site
Driveway. The warrant analysis was conducted according to the methodologies contained in Chapter 11 of
PennDOT's Publication 46 and Strike-Off Letter 470-08-07, and where warrants were satisfied, the storage
length was determined using the 95 percentile queues calculated using Synchro 8 software for signalized
intersections.

Findings:

Based on the aforementioned methodology, auxiliary turn lane warrants are not satisfied for a northbound
left-turn lane during the weekday A.M., weekday P.M., and Saturday midday peak hours for the site
driveway. To help with overall operation and possible onsite queuing caused by tournaments, TPD
recommends installing a right-turn lane and left turn lane at the site driveway.

Based on the aforementioned methodology, auxiliary turn lane warrants are not satisfied for a westbound
left-turn lane during the weekday A.M., weekday P.M., and Saturday midday peak hours for the site
driveway. To help with overall operation and possible onsite queuing caused by tournaments, TPD
recommends installing a right-turn lane at the site driveway.

Aucxiliary turn lane warrant analysis worksheets are contained in Appendix E.
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TRAFFIC SIGNAL WARRANT ANALYSIS

A traffic signal warrant analysis was conducted at the intersections of Quarry Road &
Creamery Road and Quarry Road & Dolington Road (S.R. 2075) in accordance with PennDOT Publication
212, Official Traffic Control Devices, Subchapter D, “"Highway Traffic Signals.

TPD examined traffic and pedestrian volumes at the intersection to determine if any of the following
warrants are currently satisfied:

* Warrant 2, Four-Hour Vehicular Volume Warrant;

» Warrant 3, Peak Hour Volume Warrant.

Findings:

Warrant 2 - Four-Hour Vehicular Volume

Warrant 2, Four-Hour Volume, is satisfied when for each of any four hours of an average day, the volumes
are plotted on a graph which is provided as part of the warrant. If the plotted points all fall above the
curve on the graph, then the warrant is met. Warrant 2 is not satisfied for Quarry Road and Creamery
Road.

Warrant 3 - Peak Hour Volume

Warrant 3, Peak Hour Volume, is intended for application when traffic conditions are such that for one
hour of the day minor street traffic suffers undue delay in entering or crossing the major street. To
determine if the warrant is met, the volumes for both roadways are plotted on a graph which is provided
as part of the warrant. If the plotted point falls above the curve on the graph, then the warrant is met.
Warrant 3 is not satisfied for Quarry Road and Creamery Road.

Warrant 2 - Four-Hour Vehicular Volume

Warrant 2, Four-Hour Volume, is satisfied when for each of any four hours of an average day, the volumes
are plotted on a graph which is provided as part of the warrant. If the plotted points all fall above the
curve on the graph, then the warrant is met. Warrant 2 is not satisfied for Quarry Road and Dolington
Road (S.R. 2075).

Warrant 3 - Peak Hour Volume

Warrant 3, Peak Hour Volume, is intended for application when traffic conditions are such that for one
hour of the day minor street traffic suffers undue delay in entering or crossing the major street. To
determine if the warrant is met, the volumes for both roadways are plotted on a graph which is provided
as part of the warrant. If the plotted point falls above the curve on the graph, then the warrant is met.
Warrant 3 is not satisfied for Quarry Road and Dolington Road (S.R. 2075).

The warrant analysis worksheets are included in Appendix F.
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ALTERNATIVES ANALYSIS - INTERSECTION CONTROL

TPD conducted capacity analysis for the intersections of Quarry Road & Dolington Road (S.R. 2075) and
Quarry Road & Creamery Road for realignment of Dolington Road (S.R. 2075) to create a four-way
intersection with Creamery Road. The results of the capacity analysis are summarized in Table 13 below.

TABLE 13
LEVEL OF SERVICE DELAY (SECONDS) SUMMARY
2019 PROJECTED CONDITIONS

. : . Two-way Stop All-way Stop
M SEG e DU Controlled Controlled
Weekday A.M. Peak Hour
EB L/T/R A (8.5) C (21.6)
WB L/T/R A (9.5) C (15.7)
Doﬁ:;trx F;Zaa?j‘?‘s " NB L F (71.9) C (15.7)
2075)/Creamery Road NB T/R B (14.5) B (12.9)
SB L/T/R D (31.0) B (13.2)
ILOS C (19.3) C (16.9)
Weekday P.M. Peak Hour
EB L/T/R A (8.4) B (11.3)
WB L/T/R A (8.9) B (13.8)
Doﬁ:;trx F;Zaa?j‘?‘s " NB L D (27.9) B (11.2)
2075)/Creamery Road NB T/R C (214) B (13.5)
SB L/T/R D (26.1) B (11.6)
ILOS B (14.8) B (12.6)
Saturday Midday Peak Hour
EB L/T/R A (8.3) A (9.0)
WB L/T/R A (8.4) A (9.9)
Doﬁ:;trx F;Zaa?j‘?‘s " NB L B (13.9) A (9.4)
2075)/Creamery Road NB T/R B (12.7) ALY
SB L/T/R C (15.4) A (9.6)
ILOS A (9.9) A (9.6)

As shown in Table 13, an all-way stop would provide the best overall intersection level of service (ILOS).
Due to the existing intersection configuration that operates under acceptable levels after the site is in use,
TPD does not recommend the realignment of Dolington Road.

RECOMMENDATIONS AND CONCLUSIONS

The recommendations and conclusions for this Transportation Impact Study are identified in the Executive
Summary.
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