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EXECUTIVE SUMMARY

Horner & Canter Associates has prepared this Traffic Impact Study for the proposed Laurel
Crossing residential subdivision to be located on the north side of County Line Road (SR 2038) in
Warrington Township, Bucks County, Pennsylvania. The proposed residential development will
consist of 22 single-family homes with access provided via a single roadway intersecting County Line
Road (SR 2038) providing all ingress and egress movements at a stop-controlled intersection.
Emergency access is also proposed to County Line Road at a separate location.

The study scope pursuant to the review and approval of the Township Engineer included the
following off-site intersections:

1

County Line Road (SR 2038)/Stump Road

- County Line Road (SR 2038)/Kenas Road (SR 2014)

- County Line Road (SR 2038)/Limekiln Pike (PA Route 152)

County Line Road (SR 2038)/Limekiln Pike (PA Route 152)/Lower State Road (SR
3003)

Based on this traffic study, we present the following conclusions and recommendations:

1.

The proposed development will generate an estimated 20 trips in the AM peak hour and
24 trips in the PM peak hour.

Access to the site will be provided via County Line Road (SR 2038). The access
intersection will operate at acceptable LOS C or better during both peak periods and is
classified as a “low-volume” driveway pursuant to PennDOT’s Chapter 441 criteria. The
access will not require auxiliary turn lanes and will meet or exceed the sight distance
requirements.

The proposed site access intersection is subject to the review and approval of PennDOT
through the Highway Occupancy Permit (HOP) application process.

The development-generated traffic can be accommodated at the study area intersections
and the proposed site access with no adverse impact. There are no improvements
required at the off-site intersections in conjunction with this development.




INTRODUCTION

Horner & Canter Associates has prepared this Traffic Impact Study for the proposed Laurel
Crossing residential subdivision to be located on the north side of County Line Road (SR 2038) in
Warrington Township, Bucks County, Pennsylvania (Figure 1). The project site was previously
occupied by Montgomery Gardens nursery. The proposed residential development will consist of
22 single-family homes with access provided via a single roadway intersecting County Line Road
(SR 2038) providing all ingress and egress movements at a stop-controlled intersection.
Emergency access is also proposed to County Line Road at a separate location.

For the purpose of this Traffic Impact Study, the completion and occupancy date of the
proposed development is assumed to be 2023.

Scope of Study

The purpose of this Traffic Impact Study is to determine the traffic impact the proposed
residential development will have with respect to the conditions on the adjacent roadways and
intersections. The study scope was approved in advance by the Township Engineer and includes

the following:

. A site inspection and inventory of existing roadway features such as geometric layout,
lane configurations, traffic control devices, and other pertinent physical characteristics.

L Conduct of Manual Turning Movement (MTM) counts for the weekday AM (7:00 AM -
9:00 AM) and weekday PM (4.00 PM - 6:00 PM) peak periods at the following
intersections which constitute the study area:

- County Line Road (SR 2038)/8fump Road

- County Line Road (SR 2038)/Kenas Road (SR 2014)

- County Line Road (SR 2038)/Limekiln Pike (PA Route 152)

- County Line Road (SR 2038)/Limekiln Pike (PA Route 152)/Lower State
Road (SR 3003)

® Projection of development-generated traffic volumes and distribution of this traffic to

the study area roadway network.
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. Establishment of future traffic volumes for the study horizon year (2023) including
background traffic growth projections and the development-generated traffic.

. Analysis of existing, future No-Build and future Build traffic conditions at the study
area intersections and the proposed site access roadway intersecting County Line
Road (SR 2038).

. Formulation of conclusions with regard to the traffic impact of the proposed

development.
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EXISTING CONDITIONS

The study area roadway network was inventoried with regard to the existing physical and
operating characteristics as they affect traffic flow. The study area roadway network is
described in further detail below.

The site fronts on County Line Road (SR 2038), a State highway classified as an Urban
Principal Arterial extending in a northwest-southeast direction. For the purpose of this traffic
study, County Line Road is referred {o as an east-west roadway. In the vicinity of the site,
County Line Road generally provides two through travel lanes in each direction with a two-way,
center left-turn lane which becomes a designated left-turn lane at the respective signalized
intersections in the corridor. The posted speed limit on County Line Road is 45 miles per hour.

All of the off-site study area intersections are signalized, including the intersections of
County Line Road (SR 2038)/Stump Road and County Line Road (SR 2038)/Kenas Road (SR
2014) which are the nearest signalized intersections to the site in both the west and east
directions, respectively. Reduced-size copies of the off-site intersection Traffic Signal Plans and
associated System Plans that govern the peak period signal phasing/timing throughout the
County Line Road corridor are provided for reference in Appendix A.

Existing Traffic Volumes

Since the peak hour traffic conditions reflect the critical periods for evaluation of operating
conditions and ftraffic impact, existing traffic volumes were acquired at the study area
intersections through the conduct of peak hour Manual Turning Movement (MTM) traffic counts
conducted by our firm. The counts were conducted during the weekday AM (7:00 — 9:00 AM)
and weekday PM (4.00 — 6:00 PM) peak periods in October 2020. These count periods were
selected to capture both the peak hours of adjacent street traffic and the peak periods of the
proposed development. Given the ongoing COVID-19 pandemic and its potential impact on traffic
volumes in 2020, we compared the MTM count data with historic data for County Line Road.
Based on information made available on PennDOT’s iTMS website, County Line Road between
Stump Road and Kenas Road carried approximately 19,000 vehicles per day (total both
directions) with 1,361 vehicles in the AMJ peak hour and 1,457 vehicles in the PM peak hour in
2017. This data represents the most recent pre-2020 data available for this roadway segment.
In comparing the 2020 MTM peak hour traffic data with the 2017 PennDOT data, it was found
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that the 2020 peak hour data was comparable in the AM peak hour (1,331 vehicles) and higher
in the PM peak hour (1,670 vehicles) than the 2017 data. Based on this comparison, the 2020
data is considered representative and was not factored. The summarized MTM counts as well
as the PennDOT data are provided for reference in Appendix B.

The resultant existing peak hour traffic volumes are presented in Figures 2 and 3 for the
respective peak periods.

Bicycle and Pedestrian Facilities

There are existing sidewalks along both sides of County Line Road along the site
frontage. There are no designated bicycle paths or lanes on County Line Road in proximity to
the site. Bicycles utilize the existing shoulders and travel way on County Line Road.

Public Transportation

There is no public transportation available in proximity to the proposed development.

Scheduled Roadway Improvements

Based on a review of the Pennsylvania Transportation Improvement Program (TIP), there
are no programmed roadway improvements in the vicinity of the proposed development.

Existing Levels of Service

The operating conditions of the study area intersections was determined through the
conduct of a capacity/Level of Service (LOS) analysis using Synchro 10.0 analysis software
based on the methodologies contained in the Highway Capacity Manual (HCM 6" Edition).
Level of Service (LOS) is a measure of the quality of the traffic flow and generally is expressed

as follows:

Level of Service A - Excellent - Free flow
B - Very Good - Minor adjustments in traffic flows
C - Good - Stable flow of traffic
D - Satisfactory flow - Occasional short periods with minor delays
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E - CAPACITY FLOW- Regular delays
F - Forced Flow - Significant delays and queuing

At signalized intersections, LOS is based on the average delay to all motorists at the
intersection. The v/c ratio represents the capacity sufficiency of the intersection based on its

physical characteristics as well as the traffic signal phasing/timing.

At unsignalized intersections, LOS is based on the average delay to controlled and
yielding movements, such as exiting movements from a stop sign or the left-turn from a through
street into a side street. The delay thresholds for various Levels of Service are contained in

Appendix C.

The existing LOS findings are presented in Figure 4. The detailed capacity/LOS

analysis worksheets are provided in Appendix D.
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SITE TRAFFIC

The determination of the amount of traffic that a proposed development will generate can
best be made by comparison with similar sites. The Institute of Transportation Engineers (ITE)
publication Trip Generation Manual, 10" Edition is a compilation of trip generation studies for a
variety of land uses and is considered the primary data source for use of trip generation
projections. For the proposed development, Land Use Code 210 — Single-Family Detached
Housing was selected as the most appropriate. Table 1 presents the projected development-
generated traffic for the site based on the ITE database. The trip generation worksheets are

provided in Appendix E.

Table 1
Site Trips
AM Peak Hour PM Peak Hour
Daily In Out | Total In Out. | Total
Single-Family Homes (22 D.U.) 258 5 15 20 15 9 24

The development-generated traffic was distributed to the site access driveway and the
study area roadway network based on existing traffic patterns. The site traffic distribution

percentages are summarized below:

County Line Road (SR 2038)

to/from the east 24%

to/from the west 30%
Stump Road

to/from the north 5%

to/from the south 7%

Lower State Road (SR 3003)
to/from the north 12%

Limekiln Pike (PA Route 152)
to/from the north 7%
to/from the south 12%
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Kenas Road (SR 2014)
to/from the south

3%

100%

The resultant distributed site trips are depicted in Figure 5.

Trip Generation Comparison

With the proposed residential subdivision, the existing use of the site and the traffic

generated by this use are being replaced. The existing use of the site is a nursery and

landscape business, with a primary building of 11,520 square feet and 30 employees.

To

provide a comparison of the existing and proposed uses of the site, the trip generation for the

existing use was calculated using the ITE Land Use Code 818 — Nursery (Wholesale). The trip

generation comparison is presented in Table 2 below:

Table 2
Trip Generation Comparison
AM Peak Hour PM Peak Hour
Daily In Out | Total In Out | Total
Single-Family Homes (22 D.U.) 258 5 15 20 15 9 24
Nursery Use (11,520 s.f. building) 449 n/a n/a 28 n/a n/a 60
Net Difference -191 n/a n/a -8 nl/a nl/a -36

n/a — Ingress/egress data not available

As shown in Table 2, the proposed development will generate less traffic than the existing

use.

Laurel Crossing
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FUTURE CONDITIONS

To assess the impact of the development-generated traffic volumes on the study area
roadway network, the future traffic volumes in the anticipated build-out year of the site (2023)
were determined. To account for regional growth that is expected to occur during the
intervening period, a background traffic growth rate was applied to the existing traffic volumes.
Based on PennDOT’s growth rates for the area, a 0.54 percent per year background growth
was applied (total 1.63 percent over three years) to the existing 2020 traffic volumes. The
resultant 2023 No-Build traffic volumes are presented on Figures 6 and 7 for the respective

peak periods.

The total Build 2023 traffic volumes, which include the development-generated traffic
volumes distributed to the proposed site access and to the study area roadway network, are
presented in Figures 8 and 9 for the two study peak periods, respectively.

Assessment

An assessment of the future 2023 No-Build and Build operating conditions within the study
area was completed. The assessment included a Level of Service (LOS) analysis of the study
area intersections and the proposed site access in order to determine if the projected traffic
volumes can be acceptably accommodated within the study area and whether any roadway or
intersection improvements would be required. The future No-Build LOS results are presented in
Figure 10. The future Build LOS results are presented in Figure 11. The detailed capacity
analysis worksheets for the No-Build and Build conditions analyses are contained in Appendices

F and G, respectively.

The Level of Service (LOS) results for each of the study locations are detailed below and

summarized in attached Table 2:

County Line Road (SR 2038)/Stump Road - This signalized intersection currently
operates at overall LOS D/C during the respective peak hours. All movements at the
intersection are operating at acceptable LOS D or better. Under 2023 No-Build and Build
conditions the intersection will continue to operate similar to existing conditions.

The site-generated traffic will add less than 1% traffic to the intersection in both peak
periods, representing a negligible traffic impact. No improvements are required to mitigate
the site-generated traffic.

Laurel Crossing Page 8




County Line Road (SR 2038)/Kenas Road (SR 2014) — This signalized intersection
currently operates at overall LOS C during both peak hours. All movements at the
intersection are operating at acceptable LOS C or better. Under 2023 No-Build and Build
conditions the intersection will continue to operate similar to existing conditions.

The site-generated traffic will add less than 1% ftraffic to the intersection in both peak
periods, representing a negligible traffic impact. No improvements are required to mitigate
the site-generated traffic.

County Line Road (SR 2038)/Limekiln Pike (PA Route 152) — This signalized
intersection currently operates at overall LOS D/C during the respective peak hours.
There are some movements that experience LOS E/F conditions which is primarily
attributable to the long cycle lengths, the high traffic volumes on County Line Road and
the green time allocations necessary to accommodate the complexities of the closely-
spaced intersections of County Line Road/Limekiln Pike/Lower State Road. Under 2023
No-Build and Build conditions the intersection will continue to operate similar to existing
conditions.

The site-generated traffic will add less than 1% traffic to the intersection in both peak
periods, representing a negligible traffic impact. No improvements are required to mitigate
the site-generated traffic.

County Line Road (SR 2038)/Limekiin Pike (PA Route 152)/Lower State Road (SR
3003) — This signalized intersection currently operates at overall LOS C/D during the
respective peak hours. There are some movements that experience LOS E conditions
which is primarily attributable to the long cycle lengths, the high traffic volumes on County
Line Road and the green time allocations necessary to accommodate the complexities of
the closely-spaced intersections of County Line Road/Limekiln Pike/Lower State Road.
Under 2023 No-Build and Build conditions the intersection will continue to operate similar
to existing conditions.

The site-generated traffic will add less than 1% traffic to the intersection in both peak
periods, representing a negligible traffic impact. No improvements are required to mitigate
the site-generated traffic.

County Line Road (SR 2038)/Site Access — A full movement access roadway is
proposed to intersect County Line Road (SR 2038). This unsignalized intersection will
provide one ingress lane and one egress lane and is classified as a “low-volume
driveway” in accordance with PennDOT’s Chapter 441 “Access To and Occupancy Of
Highways by Driveways and Local Roads” criteria. The access intersection will operate
with all movements at acceptable LOS C or better during the peak periods.

10-Second Delay Variance

PennDOT'’s criteria for determining whether a proposed development’s traffic impact at
off-site intersections requires mitigation is referred to as the “10-Second Variance” with regard
to overall intersection delay. As shown in Table 2, and comparing the No-Build and the Build

overall delays, the addition of traffic generated by the Laurel Crossing residential development
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will not result in an exceedance of the 10-second delay variance; thus, the PennDOT LOS

requirements are met and there are no improvements required.

Sight Distance

Sight distance for exiting vehicles from the site access was measured and compared to the
desirable sight distance values of 635 feet looking to the left from the driveway and 570 feet
looking right from the driveway based on the posted speed limit of 45 miles per hour on County
Line Road. For exiting vehicles looking in both directions as well as left-turn ingress vehicles
looking ahead, well over 700 feet is available at the proposed access location. This meets and

exceeds all criteria.

Auxiliary Turn Lane Warrant Analysis

County Line Road along the site’s frontage currently provides a two-way, center left-turn
lane to accommodate ingress left-turning traffic. An auxiliary turn lane warrant analysis using the
PennDOT’s Publication 46 methodologies was performed for the site access intersection to
determine whether dedicated left- or right-turn lanes would be warranted along County Line Road
(SR 2038) at this intersection. The results of the analysis indicate that auxiliary turn lanes are not

warranted. The analysis results are provided in Appendix H.
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Table 3
Intersection Level of Service Summary
Weekday AM Peak Hour Weekday PM Peak Hour
No- No-
Intersection Movement | Existing Build Build Existing Build Build
EBL CB4T7) | C(346) | CB46) | C@57 | CR6 | C26.0)
EBT D@48.7) | D488) | D(488) | C(299) | C(29.8) | C(29.8)
EB R D@365) | D364) | D363) | C(28) | C(226) | C@225)
EBAppr | D(465) | D46.6) | D(46.6) | C(288) | C(287) | C@287)
WBL C@260) | C@260) | C@262) | C@96) | C(293) | C(288)
WB TR C@333) | C(332) | C@333) | D@408) | D(40.7) | D (40.0)
County Line Road WB Appr C (32.8) C (32.8) C (32.8) D (40.1) D (40.0) D (39.3)
(SR 2038)/
Stump Road NBL B(171) | B(172) | B(17.2) | C(0.6) | C(2L0) | C(2L0)
NB TR B(16.7) | B(16.8) | B(16.8) | C(206) | C(209) | C(209)
NBAppr | B(169) | B(17.0) | B(17.0) | C(20.6) | C(20.9) | C(10)
SBL C@57) | C@57) | C@257) | C(286) | C(28.8) | C(28.8)
SB TR C(23.8) C (24.0) C4.1) C(24.1) C(244) C (24.4)
SBAppr | C(238) | C@4.1) | C41) | C(243) | C(45) | C(24.6)
Overall D368 | D369 | DBE69) | C@325) | CB24) | CGB21
EBTR C(30.2) C (30.5) C (30.8) C (23.8) C (23.6) C 3.7
EBAppr | C(30.2) | C(305) | C(30.8) | C(238) | C(23.6) | C@37
WBL C(229) | C@3.0) | C(21.8) | B(17.6) | B(17.5) | B(17.4)
County Line Road WBT C(72) | C@Q71) | C@9.1) | B(194) | B(19.1) | B(19.1)
SR 2038)/
Igenas RO; f WBAppr | C268) | C(267) | C(284) | B(193) | B(19.0) | B(18.9)
(SR 2014) NBL B(165) | B(16.6) | B(16.6) | C(209) | C@13) | C@14)
NB R A (6.2) A (6.2) A(6.2) A(6.3) A (6.4) A (6.4)
NBAppr | B(11.3) | B(113) | B(114) | B(125) | B(12.7) | B(12.8)
Overall C@275 | C@276) | C@285) | C@0.7) | C20.6) | C(20.6)
EBL - - A1) - - B (10.4)
County Line Road
(SR 2038)/ SB LR - - B (13.6) - - C (23.4)
Site Access
Overall - - A(0.2) - - A(0.2)
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Table 3 (continued)
Intersection Level of Service Summary

Weekday AM Peak Hour Weekday PM Peak Hour
No- No-
Intersection Movement | Existing Build Build Existing Build Build
EBL N/A N/A F (85.0) E (69.0) E (65.0) E (70.2)
EBT C (33.5) C(323) C (30.8) D (38.2) D (37.5) D @37.1)

EBAppr | C(335) | C(323) | C(309) | D(384) | D37.6) | D37.3)

County Line Road

(S 2038y WBT | F(804) | E(773) | E(67.1) | D@69) | D(52) | D (44.3)

Lim;‘;ﬂ?eplﬂs‘;)(f’ A WBR AQD | AQD | AQD | A4 | A4 | A4

WBAppr | E(712) | E(685) | E(59.5) | C(4.0) | C(328) | C(322)

SBLR | B(13.1) | B(136) | B(168) | C(00) | C(206) | C(20.9)

SBAppr | B(13.1) | B(13.6) | B(168) | C(20.0) | C(206) | C(209)

Overall | D@82) | D@65 | D@22) | c341) | C@333) | C@328)

EBL E(64) | E(77.0) | E(67) | E(720) | E(715) | E(71.3)

EBT ce26) | c@9 | cen | BU70) | B(169) | B(168)

EBR AG3) | AGS) | AGY | A@n | Aen | Ay

EBAppr | C(23.6) | C@239) | C@35) | Cc@29) | ce28 | c@u

WBL | D(80) | D(480) | D@80) | D@50) | D(44.8) | D (44.8)

WBTR | E(629) | E(628) | E(628) | E(60.5 | E(604) | E(60.4)

ngﬁ%g;}i?@if WBAppr | E(629) | E(628) | E(628) | E(604) | E(603) | E(60.3)

Stat‘;f)‘(‘)’;)‘} (SR NBL E(69.9) | E(69.6) | E(688) | E(682) | E(682) | E(682)

Limekiln Pike (PA NB TR B(168) | B(17.1) | B(172) | C(232) | C@23.7) | C(23.8)
Route 152)

NBAppr | D(39.0) | D@9.1) | D(39.0) | D@82) | D(484) | D (485)

SBL C(92) | C297) | C98 | D@19 | D@27 | D@43.0)

SBT C(9.6) | C@O.I) | C(R03) | D@34) | D@43) | D@d.5)

SBR B(10.1) | B(10.6) | A(9.5 | B(I58 | B(I6) | B(16.3)

SBAppr | B(194) | B(198) | B(193) | C(28.1) | C(286) | C(288)

Overall | C(34.1) | C(34.3) | C(34.0) | D377 | D378 | D(37.8)
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CONCLUSIONS

The conduct of this Traffic Impact Study for the proposed Laurel Crossing residential
subdivision located on the north side of County Line Road (SR 2038) in Warrington Township,
Bucks County, has led to the following conclusions and recommendations:

1. The proposed development will generate an estimated 20 trips in the AM peak hour
and 24 trips in the PM peak hour.

2. Access to the site will be provided via County Line Road (SR 2038). The access
intersection will operate at acceptable LOS C or better during both peak periods and
is classified as a “low-volume” driveway pursuant to PennDOT’s Chapter 441 criteria.
The access will not require auxiliary turn lanes and will meet or exceed the sight

distance requirements.

3. The proposed site access intersection is subject to the review and approval of
PennDOT through the Highway Occupancy Permit (HOP) application process.

4. The development-generated fraffic can be accommodated at the study area
intersections and the proposed site access with no adverse impact. There are no
improvements required at the off-site intersections in conjunction with this
development.
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APPENDIX B

Traffic Counts




NB/SB: Stump Rd.

EB/WB: County Line Rd.
Warrington Twp./Bucks Co./PA
Thursday/Clear/E-13/GP

Groups Printed- Passenger and 2 Axle Vehicles - Buses and Heavy Vehicles

Horner & Canter Associates
Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.0O. 301, Holicong, PA 18928-0301
105 Atsion Rd, Suite F, Medford, NJ 08055

File Name
Site Code
Start Date
Page No

» 20-066-004
1 20066004

1 10/1/2020
1

County Line Rd.

Stump Rd. County Line Rd. Stump Rd.
Southbound Westbound Narthbound Eastbound
| StartTime| Left[ Thru| Right Lefi| Thru[ Right Left[ Thru| Right Feft]  Thru] Right| Int Total]
07:00 AM 1 27 6 3 119 2 13 5 7 2 138 19 342
07.15 AM 0 32 12 10 153 1 7 i1 6 7 171 31 441
07:30 AM 0 34 6 16 149 1 16 1 5 11 169 20 438
07:45 AM 2 29 5 9 158 0 14 14 9 9 135 22 406
Toral 3 122 29 38 579 4 50 41 27 29 613 92 1627
08:00 AM 1 23 5 8 148 2 24 14 10 3 151 31 420
08:15 AM 1 24 6 6 142 1 20 12 7 7 166 32 424
08:30 AM 2 24 7 7 149 1 9 8 8 5 135 23 379
08:45 AM 0 17 4 2 146 1 20 9 12 4 17 14 346
Totat 4 88 22 23 585 5 73 44 37 19 569 100 1569
hwk BREAK L
04:00 PM 0 17 10 10 131 2 22 12 7 10 144 15 380
04:15 PM 0 23 8 12 204 0 32 22 7 9 164 24 505
04:30 PM 1 17 5 11 106 2 31 23 17 11 162 23 499
_04:45 PM 0 26 10 10 232 1 14 24 7 12 158 22 514
Total 1 83 33 43 763 5 99 81 38 42 626 84 1898
05:00 PM 1 19 6 12 219 4 20 36 9 13 154 33 526
05:15 PM 1 14 B 15 204 o 25 22 12 10 223 33 567
05:30 PM 3 14 12 19 206 1 23 30 19 12 191 27 557
. 0545PM 0 12 5 9 200 1 22 26 31 5 182 30 495
Total 5 59 29 55 829 & 90 114 43 40 750 123 2145
Grand Total 13 352 113 159 2756 22 312 280 145 130 2558 399 7239
Apprch % 2.7 73.6 23.6 5.4 93.8 0.7 42.3 38 19.7 4.2 82.9 12.9
Total % 0.2 4.9 1.6 2.2 38.1 0.3 4.3 3.9 2] 1.8 363 5.5
Passenger and 2 fufe Vabiciea 13 348 112 154 2651 20 305 278 141 127 2475 392 7016
.. 5 Passenger and 2 Aote Vebiles 100 98.9 99.1 96.9 86.2 90.9 97.8 99.3 97.2 97.7 96.8 98.2 96.9
Buses and Heavy Vehicles 0 4 1 5 105 2 7 2 4 3 83 7 223
% Buses and Heavy Vehicles 0 1 1 09 31 38 91 22 07 28 23 32 1 8 3 1




Horner & Canter Associates
Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.0. 301, Holicong, PA 18928-0301
405 Atsion Rd, Suite F, Medford, NJ 08055

NB/SB: Stump Rd. File Name : 20-066-004
EB/WB: County Line Rd. Site Code : 20066004
Warrington Twp./Bucks Co./PA Start Date : 10/1/2020
Thursday/Clear/E-13/GP Page No :2
Stump Rd. County Line Rd. Stump Rd. County Line Rd.
Southbound Westbound Northbound Eastbound )
" Start Time | Left| Thru | Right [app.taw | Left| Thru| Right [ app. tota | Left | Thru | Right { app. 1ot | Left| Thru [ Right | app. Totat | Int. Total 1
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM G 32 12 44 10 153 1 164 7 i 6 24 7o 31 209 441
07:30 AM 0 34 6 40 16 149 1 166 16 11 5 32 11 169 20 200 438
07:45 AM 2 29 5 36 9 158 0 167 14 14 g 37 9 135 22 166 406
08:00 AM 1 23 5 29 8 148 2 158 24 14 10 48 3 1M N 185 426G
Total Volume 3 118 28 149 43 608 4 655 61 50 30 141 30 626 104 760 1705
% App, Total 2 792 188 66 928 06 433 355 213 3.9 824 1387
PHF| 375 .868 .b83 847 | 672 962 50O 981 635 883 750 7341 682 915 839 909 967
memeetse | 3416 28 147| 40 671 3 6H4| B8 50 29 137) 20 587 102 718 1616
wreweizie | {00 083 100 98.7| 930 939 75.0 93.7{ 951 100 86.7 97.2 | 967 93.8 9841 94.5 94.8
pswiton | 0 20 2] 8 a1 A A0 3 0 1 4] 1 38 2 42 89
% B Hassy Veticles 0 1.7 0 1.3 7.0 6.1 250 63 48 0 33 28| 33 6.2 1.9 5.5 5.2
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 0 26 10 36 10 232 1 243 4 24 7 45 12 156 22 190 514
05:00 PM 1 19 B 26 12 219 4 235 20 36 9 65 13 154 33 200 526
05:15 PM 1 14 6 2% 15 204 2 221 25 22 12 59 10 223 33 266 567
05:30 PM 3 14 12 28 19 206 1 226 23 30 19 72 12 19 27 230 557
Tolal Volume 5 73 34 112} 56 861 8 9251 82 112 47 241 47 724 115 886 2164
% App.Total | _45 652 304 61 931 09 34 465 195 53 817 13 _
PHF| 417 .702 .708 78| F37 928 500 .852| .820 .778 618 8371 004 812 .8NH1 833 954
mewwzs |5 7733 110 56 848 8  912) 82 110 46 238| 46 717 14 877 2137
Pt sz oie 100 986 97.1 982 100 985 100 886 100 982 979 g8.81 979 990 99.1 98.0 98.8
S 0 1 1 2 0 13 0 13 0 2 1 3 1 7 1 9 27
0 1.4 29 1.8 0 1.5 0 1.4 0 1.8 2.1 121 21 1.0 0.9 1.0 1.2

% Baseaand Her Vetickes




Horner & Canter Associates
Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.O. 301, Holicong, PA 18928-0301
405 Atsion Rd, Suite F, Medford, NJ 08055

NB/SB: Kenas Rd./ Woodlawn Ave. File Name : 20-066-003
EB/WB: County Line Rd. Site Code : 20066003
Warrington Twp./Bucks Co./PA Start Date : 9/30/2020
Wednesday/Clear/E-06/GD PageNo :1
Groups Printed- Passenger and 2 Axle Vehicles - Buses and Heavy Vehicles
Woodlawn Ave County Line Rd. Kenas Rd. County Line Rd.
Socuthbound Westhound Northbound Easthound
Start Time Leftl  Thru] Right left] Thru] Right Left]  Thru! Right Left|  Thru| Right| Int Total |
07:00 AM 0 0 i 14 124 1 0 0 15 0 152 2 300
07:15 AM 0 G 1 14 154 4 11 0 11 0 159 2 356
07:30 AM 0 0 0 17 186 G 4 0 6 0 144 2 359
07:45 AM a 0 1 22 130 3 15 0 12 0 203 3 389
Total 0 0 3 67 594 8 30 0 44 0 658 9 1413
08:00 AM 0 0 0 15 160 0 14 v 10 0 124 9 332
08:15 AM 1 0 2 14 168 2 7 0 13 0 155 11 363
08:30 AM 0 0 1 9 129 k| 5 0 13 1 154 6 319
08:45 AM G 0 0 7 143 6 9 0 8 2 137 4 316
Total 1 0 3 45 590 g 35 0 44 3 570 30 1330
ke BREAK *hE
04:00 PM 0 0 0 21 187 5 5 0 16 0 175 7 416
04:15 PM 0 0 0 16 179 7 13 0 13 0 164 10 402
04:30 PM 0 0 0 12 172 7 12 0 16 0 184 13 416
04:45 PM 0 0 0 23 206 10 14 0 16 0 178 11 457
Total 0 0 0] 72 743 28 44 0 61 0 701 41 1691
05:00 PM 0 0 Q 13 180 8 11 0 17 1 179 " 420
05:15 Pivt 0 0 0 28 227 10 11 0 i8 0 176 16 487
05:30 PMt a 0 0 13 184 13 15 0 18 0 197 14 454
05:45 PM 1 0 0 25 216 5| 8 0 22 0 138 9 424
Total 1 0 G 80 807 36 45 0 75 1 690 50 1785
Grand Total 2 0 6 264 2734 82 154 0 224 4 2619 130 6219
Apprch % 25 0 75 8.6 88.8 2.7 40.7 0 59.3 G.1 95.1 4.7
Total % 0 0 0.1 4.2 44 1.3 25 0 3.6 01 421 2.1
Passenger and 2 Avla Vehictes 2 0 6 245 2590 80 149 0 212 4 2510 128 5926
& Passanges and 2 o Vet 100 0 100] 928 947 976 9638 0 948 100 958 985 95.3
Buses and Heavy Vehicles 0 0 0 19 1 44 2 5 0 1 2 4 108 i 293
0 0 0 7.2 53 2.4 3.2 0 5.4 0 4.2 1.5 47

% Huses and Heavy Vehities




Horner & Canter Associates
Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.Q, 301, Holicong, PA 18928-0301
105 Atsion Rd, Suite F, Medford, NJ 08065

NB/SB: Kenas Rd./ Woodlawn Ave. File Name : 20-066-003
EB/WB: County Line Rd. Site Code : 20066003
Warrington Twp./Bucks Co./PA Start Date : 9/30/2020
Wednesday/Clear/E-06/GD Page No :2
Woodlawn Ave County Line Rd. Kenas Rd. County Line Rd.
Southbound Westhound Northbound Eastbound
Start Time | Teft| Thru | Right [ app. totat | Left]| Thru | Right [ aps. 1o | Left| Thru [ Right | app. ot | Left | Thru | Right | agp, Totat | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire [ntersection Begins at 07:30 AM
07:30 AM 0 0 0 0 17 186 0 203 4 0 6 10 0 144 2 146 359
07:45 AM 0 0 1 1 22 130 3 155 15 0 12 27 0 203 3 206 389
08:00 AM 0 (0 0 0 i5 160 0 175 4 0 10 24 0 124 g 133 332
08:15 AM 1 0 2 3 14 158 2 174 7 0 13 20 0 155 ! 166 363
Total Velume 1 G 3 4 68 634 5 707 40 0 41 81 Q0 B26 25 651 1443
% App. Total 25 ¢ 75 9.6 89.7 0.7 49.4 0 506 0 96.2 3.8
PHF| .2B0 .00 375 333 773 852 417 8711 667 000 .788 501 000 771 568 790 927
peegsias |4 03 4| 58 584 4 646 38 0 36 74| © 585 24 609 1333
”"‘““”‘"‘“f‘l"" 100 ¢ 100 100{ 85.3 92,1 800 9141 95.0 0 878 91.4 0 935 960 93.5 92.4
P — 0 0 0 0 10 50 1 61 2 0 5 7 ¢ 41 1 42 110
5 e e Heay Vebices 0 1] 0 0 14.7 79 200 8.6 5.0 0 122 8.6 0 6.5 4.0 6.5 7.6
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 0 0 0 0 23 206 10 238 14 0 16 30 0 178 11 189 457
05:00 PM 0 0 0 0 13 180 8 201 11 0 17 28 1 179 11 191 420
05:15 PM 0 0 0 0 29 227 10 266 1 0 18 29 0 176 16 192 487
05:30 PM 0 0 0 0 13 184 13 210 15 0 18 33 0 197 14 211 454
Total Volume ¢ 0 0 0 78 796 41 915 51 0 69 120 1 730 52 783 1818
% App. Total 0 00 85 87 45 425 0 875 0.1 932 66 -
PHF | .000 .000 .000 L000) 672 877 788 860 850 .000 .958 809 | 250 .926 813 .928 833
pewszes |00 ol 75 vz 40 897! 50 o 68 18| 1 717 51 789 1784
HPusssogrenda kie 0 0 0 o 962 982 976 98.0 98.0 0 986 98.3| 100 98.2 88.1 98.2 98.1
Sures wd Heavy Velicles 0 0 0 0 3 14 1 18 1 0 1 2 0 13 1 14 34
0 0 0 0 3.8 1.8 2.4 2.0 0 1.4 1.7 0 1.8 1.9 1.8 1.9

% furses anf Hemy Vahicles




Horner & Canter Associates

Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.O. 301, Holicong, PA 18928-0301

105 Atsion Rd, Suite F, Medford, NJ 08055

SB: Limekiln Pike File Name : 20-066-002
EB/WB: County Line Rd. Site Code : 20066002
Warrington Twp./Bucks Co./PA Start Date : 9/30/2020
Wednesday/Clear/E13-/GP Page No :1
Groups Printed- Passenger and Heavy Vehicles - Buses and Heavy Vehicles
Limekiin Pike County Line Rd. County Line Rd.
. Southbound Westbound Easthound .
Start Time | Left ] Right Thru | Right Left | Thru int. Total |
07:00 AM 46 1 126 21 0 172 366
07:15 At 63 0 171 34 1 142 411
(47:30 AM 68 0 180 15 0 149 422
07:45 AM 54 0 155 35 0 194 438
Total 231 1 642 105 1 657 1637
08:00 AM 70 1 173 15 0 123 382
08:15 AM 56 2 172 24 0 161 415
08:30 AM 65 0] 141 32 0 171 409
08:45 AM 45 1 149 .30 0 128 353
Total 236 4 635 101 0 583 1559
ek BREAK ke
04:00 PM 47 2 200 74 0 154 477
04:15 PM 34 2 212 64 2 158 472
04:30 PM 59 4 196 88 0 171 518
04:45 PM 37 2 214 71 0 200 524
Total 177 10 822 297 2 683 1991
05:00 PM 58 1 188 88 2 159 496
05:15 PM 45 2 238 72 1 180 538
05:30 PM 50 2 200 73 1 180 506
05:45 PM 28 7 215 61 2 130 443
Total 181 12 841 294 6 649 1983
Grand Total 825 27 2940 797 8 2572 7170
Apprch % 96.8 3.2 78.7 213 0.3 99.7
Total % 11.5 0.4 41 111 0.1 35.9 o
Passenger and Heavy Vehicles 810 26 2879 788 9 2517 7029
% Passenger and Heavy Vehicles 98.2 96.3 97.9 98.9 100 97.9 98
Buses and Heavy Vehicles 15 1 61 9 0 55 141
% Buses and Heavy Vehicles 1.8 3.7 2.1 1.1 0 2.1 2




Horner & Canter Associates
Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.O. 301, Holicong, PA 18928-0301
105 Atsion Rd, Suite F, Medford, NJ 08055

SB: Limekiin Pike File Name : 20-066-002
EB/WB: County Line Rd. Site Code : 20066002
Warrington Twp./Bucks Co./PA Start Date : 9/30/2020
Wednesday/Clear/E13-/GP PageNo :2
" Limekiln Pike County Line Rd. County Line Rd.
Southbound Westbound Eastbound
. Start Time Left| Right| App.Total]  Thru] Right| App. Total Left ] Thru| App. Total Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
07:30 AM 68 0 68 190 15 205 0 149 149 422
Q7.45 AM 54 0 54 155 35 190 0 194 194 438
08:00 AM 70 1 71 173 15 188 0 123 123 382
08:15 AM 56 2 58 172 24 196 0 161 161 415
Total Volume 248 3 251 690 89 779 0 627 627 1657
% App. Total 98.8 1.2 ] 88.6 11.4 0 100
PHF 886 375 884 008 636 950 .000 808 808 946
Passenger and Heavy Vehidles 245 3 248 664 84 748 0 807 607 1603
% Passenger and Heavy Vehicles 988 ‘E 00 988 962 944 960 0 968 968 967
Buses and Heavy Vehicles 3 0 3 26 5 31 0 20 20 54
% Buses and Heavy Vehicles 1.2 0 1.2 3.8 5.6 4.0 ¢ 3.2 3.2 3.3
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
04:30 PM 59 4 63 196 88 284 0 171 171 518
(04:45 PM 37 2 39 214 71 285 G 200 200 524
05:00 PM 58 1 59 188 88 276 2 159 161 496
05:15 PM 45 2 47 238 72 310 1 180 181 538
Total Votume 199 g 208 836 319 11585 3 710 713 2076
% App. Total 95.7 4.3 72.4 27.6 0.4 899.6
PHF .843 563 825 .878 806 931 A7 888 .891 965
Passengor and Heavy Vehicles 197 9 206 833 317 1150 3 702 705 2061
% Passanger and Heavy Vehicles 99.0 100 89.0 9.6 99.4 99.6 100 98.9 98.9 99.3
Buses and Heavy Vehicles 2 0 2 3 2 5 0 8 8 15
% Buses and Heavy Vahicles 1.0 0 1.0 0.4 0.6 0.4 0 1.1 1.1 0.7




Horner & Canter Associates
Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.0O. 301, Holicong, PA 18928-0301
105 Atsion Rd, Suite F, Medford, NJ 08055

NB/SB: Lower State Rd. File Name : 20-066-001
EB/WB: County Line Rd. Site Code : 20066001
Warrington Twp./Bucks Co./PA Start Date : 9/30/2020
Wednesday/Clear/E-01/BP Page No :1
e Groups Printed- Passenger and 2 Axle Vehicles - Buses and Heavy Vehicles
Lower State Rd County Line Rd. Lower State Rd. County Line Rd.
) Southbound Wastbound Northbound Eastbound
Start Time Left| Thru| Right left]  Thru|  Right Left| Thru| Right Left] Thru] Right| Int Total]
07:00 AM 0 27 41 0 89 1 i2 30 0 34 146 50 430
07:15 AM 1 52 55 0 117 6 26 32 0 27 13 61 490
07:30 AM 2 51 63 1 136 3 19 35 0 28 136 62 536
_ 07:45 AM 0 49 44 0 94 3 38 47 2 26 146 64 513
Total 3 179 203 1 436 13 95 144 2 115 541 237 1969
08:00 AM 3 38 55 0 117 8 24 33 0 24 122 65 489
08:15 AM 5 45 55 1 105 4 29 41 0 22 126 56 489
08:30 AM 7 34 58 0 94 2 23 48 0 18 150 71 505
o 08:45 AM | 5 32 44 1 108 5 27 33 1 21 120 38 435
Total 20 148 212 2 424 19 103 156 1 85 518 230 1918
HkH BREAK wkw
04:00 PM 4 34 65 1 143 9 54 42 0 27 130 60 569
04:15 PM 4 51 74 3 132 1 60 62 0 35 126 a5 583
04:30 PM 5 38 7 1 136 2 59 64 0 36 154 80 626
04:45 PM 9 51 63 1 143 Q 72 52 0 37 135 58 621
Total 22 174 273 6 554 12 245 220 G 135 545 213 2399
05:00 PM 8 36 55 3 152 0 68 47 0 45 142 70 626
0515 PM " 52 95 0 162 8 72 58 0 34 127 59 678
05:30 PM 8 52 67 1 147 5 52 a5 0 47 155 44 633
05:45 PM 4 31 52 0 157 1 59 29 0 26 109 24 492
Total 31 171 269 4 618 14 251 189 0 152 533 197 2429
Grand Total 76 673 957 13 2032 58 694 708 3 487 2137 877 8715
Apprch % 4.5 39.4 56.1 0.6 96.6 28 48.4 50.4 0.2 13.9 81 25
Total % 0.8 7.7 11 0.1 23.3 0.7 8 8.1 0 5.6 245 10.1
Possenger and 2 Axjs Vehlcles Gg 660 906 13 2027 48 690 700 3 453 2120 870 8559
% Passanges ard 2 fola Vohictns 90.8 98.1 94.7 100 99.8 82.8 99.4 98.9 100 93 98.2 99.2 98.2
Buses and Heavy Vehicles 7 13 51 G 5 10 4 8 0 34 1 7 7 156
% Busas and Haavy Vehlcles 8.2 1.9 53 ¢ 0.2 17.2 0.8 1.1 0 7 0.8 0.8 1.8




Horner & Canter Associates
Transportation and Traffic Engineering

4950 York Rd, Suite 2C, P.O. 301, Holicong, PA 18928-0301
105 Atsion Rd, Sulte F, Medford, NJ 08055

NB/SB: Lower State Rd.
EB/WB: County Line Rd.
Warrington Twp./Bucks Co./PA
Wednesday/Clear/E-01/BP

File Name
Site Code
Start Date
Page No

- 20-066-001
1 20066001

: 9/30/2020
12

Lower State Rd County Line Rd. Lower State Rd. County Fine Rd.
Southbound Wastbound Northbound Eastbound
Start Time | Left| Thru | Right [ asp. totm | Left | Thru | Right [ ape. Tow | Left] Thru| Right { ape. et | Left | Thru [ Right Papp. votan | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 1 52 55 108 0 117 G 123 26 32 0 58 27 113 61 20 490
07:30 AM 2 51 63 116 1 136 3 140 19 35 0 54 28 136 62 226 536
07:45 AM 0 49 44 93 0 94 3 97 38 47 2 87 26 146 64 236 513
08:00 AM 3 38 55 96| 0 117 8  125| 24 33 0 57| 24 422 85  211| 489
Total Volume 6 190 217 413 1 464 20 4851 107 147 2 2561 105 517 2562 874} 2028
% App. Total | 1.5 46 525 0.2 957 41 41.8 574 08 12 5§92 288
PHF| .500 913 .861 800 250 .83 825 .B66| 704 782 250 736| 938 .885 .969 926 946
Prsserasrans 2 e 2 182 194 378 1 463 18 482 107 144 2 253 91 510 247 848 1961
wheegrenizide | 333 058 894 815 100 99.8 90.0 9841 100 98.0 100 98.8 867 986 98.0 97.0 96.7
Buses and Heay Verictss 4 8 23 35 0 1 2 3 0 3 0 3 14 7 5 26 &7
whaoosbemvnce | 00.7 4.2 10.8 8.5 0 02 100 0.6 0 2.0 0 1.2] 133 1.4 2.0 3.0 3.3
Peak Hour Analysis From 04:00 P to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 9 51 63 123 1 143 0 144 72 52 0 124 37 138 58 230 621
05:00 PM 8 36 5b 99 3 152 0 185 68 47 0 115 45 42 70 257 626
0515 PM 1 52 95 158 0 162 3 170 72 58 0 130 34 127 59 220 678
05:30 PM 8 52 67 127 1147 5 153 52 b5 0 107 47 1558 44 246 633
Totai Volume a6 191 280 507 5 604 13 6221 264 212 0 476 163 559 23 953] 2558
% App.Total | 7.1 377 552 0.8 971 21 555 445 0 171 587 242
PHF| 818 918 .737 8021 417 932 408 9151 917 914 000 915} 867 902 825 927 943
Passengarsns 2 e 35 190 280 505 5 604 12 621 284 210 0 4741 161 5856 231 948 | 2548
szt | Q72 895 100 996, 100 100 923 99.8| 100 99.1 G 99.6| 98.8 985 100 99.5 99.6
s ot Hemy ieien 1 1 0 2 0 0 1 1 0 2 0 2 2 3 0 5 10
28 05 0 0.4 0 0 7.7 0.2 o 09 0 0.4 1.2 0.5 0 0.5 0.4

o Bues nd Henvy Vetleies




' TMS Site 25005: Traffic Monitoring Report

Location Description: 350 Feet East of Mill Creek Rd. (Class Count Btwn Sign Posts)

Details

Type of Count
Type of Site
Schedule
Duration
Frequency Cycle

Cycle Year

Traffic Data
Date
Aug 03, 2020%
Jun 13, 2017
July 30, 2014
Aug 10, 2011
July 13, 2006
Apr 19, 2001
Apr 09, 1996
Apr 18, 1995
May 25, 1994

May 05, 1993

MACHINE CLASS

Partable

1 TIME/YR

24 HRS
03

03

Volume
14,379
19,026
21,024
18,600
19,836
19,628
19,320
16,560
16,040

16,217

Location
County BUCKS (09)
Route 2038
Segment 0082
Offset 0100
Latitude 40.25137
Longitude -75.20401

Truck Volume

087

1,827

Map

202

Wrenfield

Eureka

Google Map dat ©2020

Truck %

6.9

8.7

Volume Graph




' TMS Site 25005: Traffic Monitoring Report

Location Description: 350 Feet East of Mill Creek Rd. (Class Count Btwn Sign Posts)

Details Location Map
Type of Count MACHINE CLASS County BUCKS (09) 3]
o
Type of Site Portable Route 2038 R
Schedule 1 TIME/YR Segment 0082 @ a
Duration 24 HRS Offset 0100 Viranlid
Frequency Cycle 03 Latitude 40.25137 Eureka
Cycle Year 03 Longitude -75.20401 Hiin diia Ba030
Traffic Data
Hour Volume Volume Graph

12:00 AM 105 |

01:00 AM 58 |

02:00 AM 57 |

03:00 AM 66 |

04:00 AM 166 [ |

05:00 AM 491 EE

06:00 AM 1,049 /]

07:00 AM 1,361 =

08:00 AM 1,300 EANEEE T |

09:00 AM 1,041 |

10:00 AM 912 Y

11:00 AM 973 R |

12:00 PM 1,017 |

01:00 PM 975 T

02:00 PM 1,078 [

03:00 PM 1,283 P

04:00 PM 1,374 ]

05:00 PM 1,457 )

06:00 PM 1,216 RN |

07:00 PM 1,013 L - |

08:00 PM 782 [ |

09:00 PM 812 /]

10:00 PM 417 =

11:00 PM 223 M



APPENDIX C

Level of Service Delay Thresholds




Level of Service Criteria

Level of Service at intersections is defined in terms of DELAY. Delay is a measure of driver
discomfort, frustration, and lost travel time, thus the rating of delay from highly acceptable LOS A to
unacceptable LOS F.

At traffic signals, delay is a complex measure and is dependent on a number of variables
including signal progression, the cycle length, the green-time ratio, clearance times, trucks, pedestrians,

parking, and signal phasing,.

At unsignalized intersections, delay is dependent on the available gaps in the two-way flow of the

uninterrupted traffic movement, intersection width, and queuing.

Infersection LOS
Signalized Unsignalized
LOS A Less than 10.0 sec/veh Tess than 10.0 sec/veh
B 10.0 to 20.0 sec/veh 10.0 to 15.0 sec/veh
C 20.0 to 35.0 sec/veh 15.0 t0 25.0 sec/veh
D 35.0 to 55.0 sec/veh 25.0 to 35.0 sec/veh
E 55.0 to 80.0 sec/veh 35.0t0 50.0 secfveh
F Greater than 80.0 sec/veh Greater than 50.0 sec/veh



LEVEL OF SERVICE FOR SIGNALIZED INTERSECTIONS

Level of service for signalized intersections is defined in terms of delay, Delay is a measure of

driver discomfort, frustration, fuel consumption, and lost travel time.

« LEVEL-OF-SERVICE A describes operations with very low delay, i.e., less than 10.0 sec
per vehicle. This occurs when progression is extremely favorable, and most vehicles arrive during the

green phase. Most vehicles do not stop at all. Short cycle lengths may also contribute to low delay.

* LEVEL-OF-SERVICE B describes operations with delay in the range of 10.0 to 20.0 sec per
vehicle. This generally occurs with good progression and/or short cycle lengths, More vehicles stop than

for LOS A, causing higher levels of average delay.

* LEVEL-OF-SERVICE C describes operations with delay in the range of 20.0 to 35.0 sec per
vehicle. These higher delays may result from fair progression and/or longer cycle lengths. Individual
cycle failures may begin to appear in this level. The number of vehicles stopping is significant at this

level, although many still pass through the intersection without stopping.

* LEVEL-OF-SERVICE D describes operations with delay in the range of 35.0 to 55.0 sec per
vehicle. At level D, the influence of congestion becomes more noticeable. Longer delays may result
from some combination of unfavorable progression, long cycle lengths, or high v/c ratios. Many vehicles

stop, and the proportion of vehicles not stopping declines. Individual cycle failures are noticeable.

* LEVEL-OF-SERVICE E describes operations with delay in the range of 55.0 to 80.0 sec per
vehicle. This is considered to be the limit of acceptable delay. These high delay values generally indicate
poor progression, long cycle lengths, and high v/ ratios. Individual cycle failures are frequent

gccurrences.

* LEVEL-OF-SERVICE F describes operations with delay in excess of 80.0 sec per vehicle.
This is considered to be unacceptable to most drivers. This condition often ocours with over saturation,
ie., when arrival flow rates exceed the capacity of the intersection. It may also occur at high v/c ratios
below 1.00 with many individual cycle failures. Poor progression and long cycle lengths may also be

major coniributing causes to such delay levels,



APPENDIX D

Existing Capacity/LOS Analysis
Worksheets




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 11/23/2020

O 2R 2 N . N S 4

Flt Protected 0.950 om0 0950 0,950

Peak Hour Factor 097 087 097 097 097 097 097 097 097 087 097 097

Lane Group Flow (vph) 31 645 107 44 631 0 63 83 0 3 151 0

Detector Template left Th  Right Left  Thru Let  Thru Left  Thru

 CHEX Cl+Ex

Synchro 10 Report
Existing AM Peak Hour Page 1




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 1112312020

Ay AN b M4

Deiécto‘rhz Extend (s)

Recall Mode None None None None None C-Max C-Max  G-Max

_ength 50th

gth 95th (1) 43 291 109 43 234 55 6 9 13

0

Controf Type: Actuated-Coordinated

Synchro 10 Report
Existing AM Peak Hour Page 2




Lanes, Volumes, Timings 20-066 Laurel Crossing
1112312020

Intersection LOS: D
ICU Level of Service

Spiits and Phases;  1: Stump Rd & County Line Rd

Synchro 10 Report
Existing AM Peak Hour Page 3




Lanes, Volumes, Timings 20-066 Laurel Crossing
2. Kenas Rd & County Line Rd 11/23/2020

Fit Potected 0950 0950

Peak Hour Factor 093 093 083 093 093 093

Lane Group Flow (Vph) 701 0 73 687 43 44

Synchro 10 Report
Existing AM Peak Hour Page 4




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 11/23/2020

- N & T N

Detector 2 Extend( s)

Co'rﬁr'dl Type Actuated- Coordlnated

Synchro 10 Report
Existing AM Peak Hour Page 5



Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 11/23/2020

_Intersecﬂon LOS: C

Analys:s Period .('r'n"l'n) 1 5‘

Splits and Phases;  2: Kenas Rd & County Line Rd

Synchro 10 Report
Existing AM Peak Hour Page 6



Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 1112312020

AL AN Y

F lt Protected B » N 0.953

Lane Group Flow (vph} 0 660 726 94 264 0
Enter Blocked-Infersectior .

Detector 2 Type N

Synchro 10 Report
Existing AM Peak Hour Page 7



Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 11/23/2020

Detector 2 Extend (s)
AUy
Protected Phases

Recall Mode Mone None None C-Max

Offset 0 (O%} Reféréhced to phase 2: and 6:SBL, Start of Green

Control Type: Actuated-Coordinated

Synchro 10 Report
Existing AM Peak Hour Page 8



Lanes, Volumes, Timings 20-066 Laurel Crossing

3. County Line Rd & Limekiln Pk 11/23/2020
M cRa

Intersection Signal Delay: 48.2 Intersection LOS: D

Intersection Cape - JCU Level of Service

Analysis Period {min) :

Splits and Phases:  3; County Line Rd & Limekiln PK

Synchro 10 Report
Existing AM Peak Hour Page 9



Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 11/23/2020

N R Y

Fit Protected 0.950 0950 0950 0.950

Peak Hour Factor 095 095 095 095 095 09 095 09 095 095 095 095

CHEX | Cl+Ex  CiEx Cl+

Synchro 10 Report
Existing AM Peak Hour Page 10




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiin Pk/Lower State Rd & County Line Rd 11/23/2020

Ay ¢ AN A2 A

2:NBT and 6:SBTL, Start of Green

Natural. Cycle: 80
Control Type: Actuated-Coordinated

Synchro 10 Report
Existing AM Peak Hour Page 11



20-066 Laurel Crossing

Lanes, Volumes, Timings
11/2312020

4: Limekiln Pk/Lower State Rd & County Line Rd

Intersection LOS: C
Service

Anélyéi'é"'Penod (min} 15

}
Splits and Phases:  4: Limekiln PkfLower State Rd & County Line Rd

Synchro 10 Report

Existing AM Peak Hour Page 12



Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 11/23/2020

O T S N . A4

Lane Conf iguratio

Left  Thru

Detector 2 Type ClEx CHEX

Synchro 10 Report
Existing PM Peak Hour Page 1



Lanes, Volumes, Timings 20-066 Laurel Crossing
1. Stump Rd & County Line Rd 11/23/2020

A a0y ¢ A b A2 MY

)

Minimum Initial

h:50th (1t
ngth 95th (it

Synchro 10 Report
Existing PM Peak Hour Page 2



Lanes, Volumes, Timings 20-066 Laurel Crossing
111232020

Intersection LOS: C
16U Level of Service B

Splits and Phases:  1: Stump Rd & County Line Rd

Synchro 10 Report
Existing PM Peak Hour Page 3



Lanes, Volumes, Timings 20-066 Laurel Crossing
2. Kenas Rd & County Line Rd 14/23/2020

Lane Conf gurahons

Thru

Synchro 10 Report
Existing PM Peak Hour Page 4




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 1412312020

- N TN

ngth 50t ()
gth 95t (ft

Céntrdt 'fype Actuated-Coordinated

Synchra 10 Report
Existing PM Peak Hour Page 5



Lanes, Volumes, Timings 20-066 Laurel Crossing
2. Kenas Rd & County Line Rd 11/23/2020

pacity Utiization 57.6%
min) 15

Splits and Phases:  2: Kenas Rd & County Line Rd

*y

Synchro 10 Report
Existing PM Peak Hour Page 6




Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 11/23/2020

Link Offset(fty

Crosswalk Width(i

Synchro 10 Report
Existing PM Peak Hour Page 7



Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 11/23/2020

A Lo N Y

Detector 2 Extend (s (s)

Control Ty'pe Actuated-Coordinated

Synchro 10 Report
Existing PM Peak Hour Page 8



20-066 Laurel Crossing

Lanes, Volumes, Timings
111232020

3: County Line Rd & Limekiln Pk

Maximum.vic R:
Intersection Signal Delay: 34.1 Intersection LOS: C
Inter: p lization b2 ICU Level

)15

Splits and Phases: 3 County Line Rd & Limekiln Pk

Analysis Period {min

Synchro 10 Report

Existing PM Peak Hour Page 9



Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 1112312020

Ay v AN A MY

559 231

“Trave.Time (s)" |
_P_eak H_our Factor - 094 094 094 094 094 094 094 004 094 094 004

Detector 2 Type Cl+Ex CHHEX Cl+Ex

Synchro 10 Report
Existing PM Peak Hour Page 10



Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/L.ower State Rd & County Line Rd 11/23/2020

Ay ¢ AN 2N A

[©)

Control Type: Actuated-Coordinated

Synchro 10 Report
Existing PM Peak Hour Page 11



Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 1412312020
Intersection S
ln -apacity Ul
Analysis Period (min) 1

ignal Delay: 37.7
Hizati

Splits and Phases:  4; Limekiln Pk/Lower State Rd & County Line Rd

Synchro 10 Report
Existing PM Peak Hour Page 12



APPENDIX E

Trip Generation Worksheets




Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday

General Urban/Suburban
159

264
50% entering, 50% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates

Standard Deviation

9.44 4.81-19.39

2.10

Data Plot and Equation

X Study Site

Fitted Curve Equation: Ln(T) = 0.92 Ln(X) + 2.71

1,500 2,000

X = Number of Dwelling Units
Fitted Curve e

Average Rate

R*=0.95

X
20,000
15,000
0
R}
|
i}
=
=
[}
l_
10,000
5,000
ol
0 500 1,000 2,500 3,000

Trip Gen Manual, 10th Ed + Supplement

e [nstitute of Transportation Engineers




Single-Family Detached Housing

(210)
Vehicle Trip Ends vs: Dwelling Units
Ona: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban

Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

173
219
25% entering, 75% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates Standard Deviation

0.74 0.33-2.27 0.27

Data Plot and Equation

X Study Site

Fitted Curve Equation; T = 0.71(X) + 4.80

2,000 I
X
oy
el
f o
Lt
a
=
]
o
Og 500 1,000 1,500 7000 2,500 3,000

X = Number of Dwelling Units

Fitted Curve - = - - Average Rate

R*= 0.89

Trip Gen Manual, 10th Ed + Supplement e [nstilute of Transportation Engineers




Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban
Number of Studies: 190

Avg. Num. of Dwelling Units: 242
Directional Distribution:  63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.99 0.44 - 2.98 0.31

Data Plot and Equation

Trip Ends

T=

0 500 1,000 1,500 2,000 2,560 3,000
X = Number of Dwelling Units
X Study Site —  Ejtted Curve - - = - Average Rate
Fitted Curve Equation: Ln(T) = 0.96 Ln(X} + 0.20 R*=0.92

Trip Gen Manual, 10ih Ed + Suppiement e Institule of Transportation Engineers




Nursery (Wholesale)
(818)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday

Setting/Location: General Urban/Suburban

Number of Studies: 1
Avg. 1000 Sq. Ft. GFA: 3
Directional Disfribution:  50% entering, 50% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA

Average Rate Range of Rates Standard Deviation
38.00 39.00 - 39.00 *
Data Plot and Equation Caution — Small Sample Size
300
n
o
| i
1y
e 200
=
1]
I...
X
100
X = 1000 Sq. Ft. GFA
X Study Site Average Rate
Fitted Curve Equation: Not Given R2= *k**

Trip Gen Manual, 10th Ed + Supplement & Institute of Transportation Engineers




Nursery (Wholesale)
(818)

Vehicle Trip Ends vs:
On a:

Setting/Location:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

Number of Studies: 7
Avg. 1000 Sg. Ft. GFA: 3
Directional Distribution:  Not Available
Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation
2.40 (.66 - 9.00 2.22

Data Plot and Equation

20

15
o X
o
C
]
o
=
H
- 10

X
X
5 x
X
X
X =1000 Sq. Ft. GFA
X Study Site Average Rate
Fitted Curve Equation: Not Given Ri= **+%

THp Gen Manual, 10th Ed + Supplement e [nstitute of Transportation Engineers




Nursery (Wholesale)
(818)

Vehicle Trip Ends vs:
On a:

Setting/Location:

1000 Sq. Ft. GFA

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Befween 4 and 6 p.m.
General Urban/Suburban

Number of Studies: 6
Avg. 1000 Sq. Ft. GFA: 2
Directional Distribution: Not Available
Vehicle Trip Generation per 1000 Sq. Ft. GFA - ,
Average Rate Range of Rates Standard Deviation
5.18 1.25 - 29.00 8.28

Data Plot and Equation

30

25

20

Trip Ends

15

T

10

X Study Site

Fitted Curve Equation: Not Given

X =1000 Sq. Ft. GFA

Average Rate

Rz *#¥

Trip Gen Manual, 10th Ed + Supplement e Institute of Transportation Engineers




APPENDIX F

No-Build Capacity/LOS Analysis
Worksheets



Lanes, Volumes, Timings 20-066 Laurel Crossing
1. Stump Rd & County Line Rd 11/23/2020

A ey v T A b A S

Péak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097

E_ane Group Flow (vph) 31 6% 109 45 641 0 64 84 0 3 153 0

;Ex . ' CI+Ex |+Ex

D“e'téc'tor 2 Type '

Synchro 10 Report
No-Build AM Peak Hour Page 1




Lanes, Volumes, Timings 20-066 Laurel Crossing
1. Stump Rd & County Line Rd 11/23/2020

N L Y,

}jetector 2 Extend (s)

Recall Mede None None None None None None C-Max C-Max C-Max

Act'Eﬁci'Gr'een(')' 313 313 313 425 425 640 640 525 525

Actuated Cycle Length: 120
Offset: 10 (8%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

ébntroi T'ype.f Actuated-Coordinated

Synchro 10 Report
No-Build AM Peak Hour Page 2



20-066 Laurel Crossing

Lanes, Volumes, Timings
1142372620

1: Stump Rd & County Line Rd

Intersection LOS: D

vel.of-Service

Synchro 10 Report

No-Build AM Peak Hour Page 3




Lanes, Volumes, Timings 20-066 Laurel Crossing
2. Kenas Rd & County Line Rd 11/23/2020

; dihi
Lmk Offset(ft)
Crosswalk Width{f)

D'é'tector 2 Type CHEX Cl+Ex

Synchro 10 Report
No-Build AM Peak Hour Page 4




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 11/23/2020

- N v T A

Méximuﬁ{creen( 5) 220 70 350 230 230

Synchro 10 Report
No-Build AM Peak Hour Page 5




Lanes, Volumes, Timings 20-066 Laurel Crossing
11/23/2020

(min)15

Analysis Period

Splits and Phases:  2: Kenas Rd & County Line Rd

Synchro 10 Report
No-Build AM Peak Hour Page 6




Lanes, Volumes, Timings 20-066 Laurel Crossing
3. County Line Rd & Limekiln Pk 11/23/2020

A o AN Y

id. Flow: {perm) 705 2
nght Turn on Red Yes

Sizelfl) .
DetectorQType Cl+Ex  CHEX

Synchro 10 Report
No-Build AM Peak Hour Page 7




Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 1112312020

Permitied Phase
Detector Phase

al s)

| Split ¢
Maxamum Green (s) 6.0 420 86.0 24.0

Lost Time Adjust (s
Total Lost Time (s)

Flash Dortt Walk (s)
Pedestrian Galls {#hr)
Act Effct Green (s}

C'(';ﬁ'tfois "fy:pe': Actuated-Coordinate

Synchro 10 Report
No-Build AM Peak Hour Page 8




20-066 Laurel Crossing

Lanes, Volumes, Timings
1112312020

3: County Line Rd & Limekiln Pk

Intersection Signal Dolay: 46.5
Intersection Capacity Ulilization 48.4
Analysis Period (min} 15

Splits and Phases:  3: County Line Rd & Limekiln Pk

Synchro 10 Report

No-Buitd AM Peak Hour Page 9




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/l.ower State Rd & County Line Rd 11/23/2020

Lane Configurations

Detector 2 Type o oeEx CHEX  CHEx

Synchro 10 Report
No-Build AM Peak Hour Page 10




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 1112312020

Ay v ANt AN S

Pedestrian Calis (#h
Act Effct Green( ) 16.2 454 454 212 212 10.4 78.6 60.1 60.1 84._{4}

Approach Delay
Approach LOS o

Controé Type Achrated-Coordinated

Synchro 10 Report
No-Build AM Peak Hour Page 11




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiin Pk/Lower State Rd & County Line Rd 11/23/2020

CU Level of Senvice C

Splits and Phases:  4: Limekiln PkfLower State Rd & County Line Rd

TE.’J_ ; | =54

Synchro 10 Report
No-Build A Peak Hour Page 12




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 1112312020

N Y

Sald: Flow {perm) 18
Rtght Turn on Red No Yes No Yes

. Posntion(ﬂ)
etector 2 Size(ft): ' '
Detector 2 Type CHEXx Cl+Ex Cl+Ex Cl+EX
Synchro 10 Report

No-Buitd PM Peak Hour Page 1




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 112312020

A ey v AN b 2y A

thtroi Type: Actuated-Coordinated

Synchro 10 Report
No-Build PM Peak Hour Page 2



L.anes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 11/23/2020

Synchro 10 Report
No-Build PM Peak Hour , Page 3




Lanes, Volumes, Timings 20-066 Laurel Crossing
2; Kenas Rd & County Line Rd 11/23/2020

Detector 2 Type CI+Ex CI+Ex

Synchro 10 Report
No-Build PM Peak Hour Page 4




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 1112312020

- N TN

Ma)(imum Green (s) 49.0 50 600 180 180

Lead Lag Optlmzze’? Yes Yes

(#hr,
Act Effct Green (s) 33.1 419 419 361 36.1

Synchro 10 Report
No-Build PM Peak Hour Page 5




Lanes, Volumes, Timings 20-066 Laurel Crossing
2. Kenas Rd & County Line Rd 11/23/2020

Splits and Phases:  2: Kenas Rd & County Line Rd

*\"@2 R ¥ o3 L

Synchro 10 Report
No-Build PM Peak Hour Page 6




Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiin Pk 11/23/2020

R|ghi Turn on Red " - Yes Yes

E_ane Group Flow (Vph) 3 744 876 334 217 0

Detector 1 Extend (s}
Detector 1 Queue (s)

D_etectorZ |
Defector 2 Sizefft).
Detector 2 Type Cl+Ex CHEx

‘ Synchro 10 Report
No-Build PM Peak Hour Page 7




Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 11/23/2020

Detector ;
Sw1tch i

Qe Tigth 50th (ft)
Queue__Leng_th 951h (f)

éon.tr:ol Type .Ac uated

Synchro 10 Report
No-Build PM Peak Hour Page 8




Lanes, Volumes, Timings 20-066 Laurel Crossing
1112312020

Intersection LOS: C

Intersection Cap:
Analysis Periad

Splits and Phases:  3: County Line Rd & Limekiln Pk

Synehro 10 Report
No-Build PM Peak Hour Page 9




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 11/23/2020

A ey v AN A MY

08 L 2®

Shared Lane Traffi (%)
Lane Group Flow (uph) 177 604 250 5 667 0 285 229 0 39 206 303

Detector 1 Channel
Deteetor 1. Extend {s):
_1_ Queue (s}

Detector 2 Type Cl+Ex CI+Ex " CI+Ex CHEX

Synchro 10 Report
No-Build PM Peak Hour Page 10




Lanes, Volumes, Timings 20-066 Laurel Crossing
4. Limekiln Pk/Lower State Rd & County Line Rd 11/23/2020

A ey v AN A

Detector 2 Extend (s) 0.0 0.0 0.0 0.0

Recall Mode None None None None HNone None C-Max C-Max C-Méﬁi

Pedesman Calls
Act Effct Green (s) 205 545 545 260 ) _17 8 695 437 437 722

Con'tr.o'l' Type Actuated Coordinated

Synchro 10 Report
No-Build PM Peak Hour Page 11




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiin Pk/Lower State Rd & County Line Rd 1112312020

Splits and Phases: 4 Limekiln Pk/Lower State Rd & County Line Rd

T@Z R}

Synchro 10 Report

No-Build PM Peak Hour Page 12




APPENDIX G

Build Capacity/LLOS Analysis Worksheets




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 1112312020

N Y

FEtPermEtted ) 0.406 0.583 0702

Peak Hour léactbr 097 097 087 09 097 09 097 097 087 097 097 097

Lane Group FEow“(vph) _ 31 658 109 46 646 0 64 84 0 3 153 0

Enter Blocked infersection

Link Offset{ft)
Crosswalk-Width{ft

Deteetor 1 Delay

Detector 2 Position(ft)
Detector 2. Sizefft): - b
Detector 2 Type ClH+Ex CH+Ex

Synchro 10 Report
Build A Peak Hour Page 1




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 1112312020

Ay ¢ A b A2 Y

ﬁgfzéll Made None None None None None None C-Max C-Max GC-Max

furn Bay
Ba ;.Cap

C'ontfoi'Type Actuated-Coordinated

Synchro 10 Report
Build AM Peak Hour Page 2




Lanes, Volumes, Timings 20-066 Laurel Crossing
1112312020

1: Stump Rd & County Line Rd

Intersection LOS: D

Level of Service B

ntersection Gapacity Utilization 63
Analysis Period (min) 15

Spiits and Phases. 1. Stump Rd & County Line Rd

fﬁi - 4

Synchro 10 Report

Build AM Peak Hour Page 3




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 14123/2020

nght Turn on Red : Yes Yes

 Detector (i)
n Detec{or _(ft}

Detector 2 Type Cl+Ex Cl+Ex

Synchro 10 Report
Build AM Peak Hour Page 4




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 11/23/2020

— Ny ¢ TN

Pedestrian Calls (#hr
:A_ct Effct__Green (s ) 204 07 307 273 N3

Length 50th () -
Queue Length 95th (T} 205 77 400 34 20

Control ype CEL:.I“Eie -C'éo'.fdfnae

Synchro 10 Report
Build AM Peak Hour Page 5




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 11/23/2020

Splits and Phases: 2 Kenas Rd & County Line Rd

Synchro 10 Report
Build AM Peak Hour Page 6




Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 11/23/2020

Link Offset(ft)
Crosswalk Width(f)-

DetéctorZITypé' a CHEX  CHExX

Synehro 10 Report
Build AM Peak Hour Page 7




l.anes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 114232020

los F_C E A B

étorage Cap Reductn
Reduiced v/c Rafi

Cycle Length 140
Actuated Cycle Lengt

Offset: 0 (0%), Referenced to phase 2: and 6:SBL, Start of Green
Natural Cycle: 65— -
Control Type: Actuated- oordmae

Synchro 10 Report
Build AM Peak Hour Page 8




Lanes, Volumes, Timings 20-066 Laurel Crossing
3 County Line Rd & Limekiin Pk 11/23/2020

lntersechon LOS: D

Splits and Phases:  3: County Line Rd & Limekiln Pk

Synchro 10 Report
Build AM Peak Hour Page 8




Lanes, Volumes, Timings 20-066 Laurel Crossing
4; Limekiln Pk/Lower State Rd & County Line Rd 11/23/2020

N R Y

Lane Group Fiqw_(v_ph} 115 557 272 1 519 0 116 159 0 6 203 234

HE CHEX CHEX

Detector 2 Type N CI+Ex

Synchro 10 Report
Build AM Peak Hour Page 10




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 11/23/2020

T N S T T

RecalE Mode Mone None None Ncne. None None C-Max C-Max C-Max

Control Type Actuated Coordinated

Synchro 10 Report
Build AM Peak Hour Page 11




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/L.ower State Rd & County Line Rd 11/23/2020
Intersection Signal Defay. 34.0
In on Capacity Utitizalion 65.
Analysis Period {min} 15

Intersection LOS: C

Splits and Phases:  4: Limekiln Pk/Lower State Rd & County Line Rd

Synchro 10 Report
Build AM Peak Hour Page 12




HCM 6th TWSC 20-066 Laurel Crossing
5; County Line Rd & Site Access 11/23/2020

Free Fiee

HCMLane LOS A . - i B

Synchro 10 Report
Buitd AM Peak Hour Page 1




Lanes, Volumes, Timings 20-066 Laurel Crossing
1. Stump Rd & County Line Rd 111232020

N N Y Y

i_ane Group Flows(v';.)h) 51 779 123 61 932 0 87 172 0 8 115 0

CHEx  CMHEx ClEx

Deiecter Ty o Ch

Synchro 10 Report
Build PM Peak Hour Page 1




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 1112312020

N R Y

Recali Mode None None None None None Nohe C-Max C-Max C-Max

Spillback Ca
Storage Cap Reductn
Reduced vic Rz

Contro] Type Actuated-Coordinated

Synchro 10 Repert
Build PM Peak Hour Page 2




Lanes, Volumes, Timings 20-066 Laurel Crossing
1: Stump Rd & County Line Rd 11/23/2020

Intersection LOS: C

Synchro 10 Report
Build PM Peak Hour Page 3




Lanes, Volumes, Timings 20-066 Laurel Crossing
2: Kenas Rd & County Line Rd 11/23/2020

nght Tum on Red Yes o Yes

JEX | CHExX

Synchro 10 Report
Buitd PM Peak Hour Page 4




Lanes, Volumes, Timings 20-066 Laurel Crossing
2. Kenas Rd & County Line Rd 11/23/2020

Léé&-Lag Optimize?
Vehicle Extension (s).
Recall Mode

Spillback Cap Redu
Storage Cap Reductn 0 0 0 0 0

Control Typ.e ctuated- oordsnae

Synchro 10 Report
Build PM Peak Hour Page 5




Lanes, Volumes, Timings 20-066 Laurel Crossing
1112312020

Intersection LOS: C

Spiits and Phases:  2: Kenas Rd & County Line Rd

Synchro 10 Report
Build PM Peak Hour Page 6




Lanes, Volumes, Timings 20-066 Laurel Crossing
3: County Line Rd & Limekiln Pk 11123/2020

Fit Protected 0950 0.5

Peak Hour_F_act;Sr 097 097 087 097 097 097

Aedian Width{ft)
Lmk Offset(ft)

DetectorQ ype.. . e e

Synchro 10 Report
Buitd PM Peak Hour Page 7




Lanes, Volumes, Timings 20-066 Laure! Crossing
3: County Line Rd & Limekiln Pk 11/23/2020

A Lo LN S

AGt Effct Green (s) 4.0 52.6 50.2 136.0_ 714

Spillback Cap Reductn
Storage Cap Reductn

Synchro 10 Report
Build PM Peak Hour Page 8




Lanes, Volumes, Timings 20-066 Laure] Crossing
112312020

_Inter_se_}c_iso_n LOS: C

Splits and Phases:  3: County Line Rd & Limekiin Pk

Synchro 10 Report

Build PM Peak Hour Page 9




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 11232020

f—-w("—*»*\ff‘\rl*’

Lane Configurator
Traffic Velume (vp

194 287

saw;me(RTo'“
Lmk Speed___(_mph) 45 45 40 45

Median Width(ft)
Link Offset(ft)

Ejetector“? Fﬁéltion(ft)
Detector 2 Size(ft)- -6
Detector 2 Type Cl+Ex

CHEX CHEX

Synchro 10 Report
Build PM Peak Hour Page 10




Lanes, Volumes, Timings 20-066 Laurel Crossing
4: Limekiln Pk/Lower State Rd & County Line Rd 11/23/2020

N R Y

Total Spit(s) 20 780 780 360 360 00 620 220 3o

None None None None None None C-Max C-Max C-Max

Control Type Actuated Coordinated

Synchro 10 Report
Build PM Peak Hour Page 11




20-066 Laurel Crossing

Lanes, Volumes, Timings
11/23/2020

4: Limekiln Pk/Lower State Rd & County Line Rd

intersection LOS: D

acity Utilizalion 72.8Y
{min) 15

Splits and Phases:  4: Limekiln Pk/Lower State Rd & County Line Rd

Synchro 10 Report

Build PM Peak Hour Page 12




HCM 6th TWSC 20-066 Laurel Crossing
5. County Line Rd & Site Access 11/23/2020

Int Delay, siveh 0.2

Synchro 10 Report
Build PM Peak Hour Page 1
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Turn Lane Warrant and Length Analysis
Workbook

STUDY LOCATION AND ANALYSIS INFORMIATION

Municipality: Warrington Township Analysis Date: 11/23/2020
County: Bucks County Conducted By: DHH
PennDOT Engineering District: b Checked By: DHH
Agency/Company Name: Horner & Canter Assoc

Intersection & Approach Description:|County Line Road (SR 2038)/Proposed Site Access

Analysis Period: 2023 Build Number of Approach Lanes: 2
Design Hour: AM Peak Hour Undivided or Divided Highway: Undivided
Intersection Control: Unsignalized
Posted Speed Limit (MPH): 45 Type of Analysis
Type of Terrain: Level Left or Right-Turn Lane Analysis?: Left Turn Lane
VOLUME CALCULATIONS
Left Turn Lane Volume Calculations
Movement Include? Volume % Trucks PCEV
Left Yes 2 2.0% 3 Advancing Volume: 679
Advancing Through - 669 2.0% 676 Opposing Volume: 677
Right No 0 0.0% N/A Left Turn Volume: 3
Left No 0 0.0% N/A
Opposing Through - 666 2.0% 673

Right Yes 3 2.0% 4 % Left Turns in Advancing Volume:

Right Turn Lane Volume Calculations |

Movement Include? Volume % Trucks PCEV

Left No 0 0.0% N/A
Advancing Through - 666 2.0% N/A Advancing Volume: N/A
Right - 3 2.0% N/A Right Turn Volume: N/A

TURN LANE WARRANT FINDINGS

[ Left Turn Lane Warrant Findings | [ Right Turn Lane Warrant Findings

Applicable Warrant Figure: Figu re?7 Applicable Warrant Figure: N/A
Warrant Met?: Warrant Met?: N/A

TURN LANE LENGTH CALCULATIONS

Intersection Control: Unsignalized
Design Hour Volume of Turning Lane: 3
Cycles Per Hour (Assumed): 60
Cycles Per Hour (If Known): 60 Average # of Vehicles/Cycle: N/A
PennDOT Publication 46, Exhibit 11-6
Speed (MPH)
. 25-35 | 40-45 [ 50-60
Type of Traffic Control TRy s
High Low High Low High Low
Signalized A A BorC BorC BorC BorC
Unsignalized A A € B BorC B
Left Turn Lane Storage Length, Condition A: N/A Feet
Condition B: N/A Feet
Condition C: N/A Feet
Required Left Turn Lane Storage Length: N/A Feet

Additional Findings:
| N/A]

Additional Comments / Justifications:

pennsylvania

DEPARTMENT OF TRANSPORTATION 11/24/2020 Left-turn Lane Warrant Analysis - AM Peak Hour.xlsx
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Turn Lane Warrant and Length Analysis
Workbook

STUDY LOCATION AND ANALYSIS INFORMATION

Municipality: Warrington Township Analysis Date: 11/23/2020
County: Bucks County Conducted By: DHH
PennDOT Engineering District: 6 Checked By: DHH
Agency/Company Name: Horner & Canter Assoc

Intersection & Approach Description:|County Line Road (SR 2038)/Proposed Site Access

Analysis Period: 2023 Build Number of Approach Lanes: 2
Design Hour: PM Peak Hour Undivided or Divided Highway: Undivided
Intersection Control: Unsignalized
Posted Speed Limit (MPH): 45 Type of Analysis
Type of Terrain: Level Left or Right-Turn Lane Analysis?: Left Turn Lane
VOLUME CALCULATIONS
Left Turn Lane Volume Calculations
Movement Include? Volume % Trucks PCEV
Left Yes 6 2.0% 7 Advancing Volume: 804
Advancing Through - 789 2.0% 797 Opposing Volume: 960
Right No 0 0.0% N/A Left Turn Volume: 7
Left No 0 0.0% N/A
Opposing Through - 940 2.0% 950
Right Yes 9 2.0% 10 % Left Turns in Advancing Volume: 0.87%
Right Turn Lane Volume Calculations |
Movement Include? Volume % Trucks PCEV
Left No 0 0.0% N/A
Advancing Through - 940 2.0% N/A Advancing Volume: N/A
Right B 9 2.0% N/A Right Turn Volume: N/A

TURN LANE WARRANT FINDINGS

Left Turn Lane Warrant Findings

Right Turn Lane Warrant Findings

Applicable Warrant Figure:|  Figure 7 Applicable Warrant Figure: N/A
Warrant Met?: Warrant Met?: N/A
TURN LANE LENGTH CALCULATIONS
Intersection Control: Unsignalized
Design Hour Volume of Turning Lane: 7
Cycles Per Hour (Assumed): 60
Cycles Per Hour (If Known): 60 Average # of Vehicles/Cycle: N/A
PennDOT Publication 46, Exhibit 11-6
Speed (MPH)
- 2535 [ 40-45 [ 50-60
Type of Traffic Control P oy s
High Low High Low High Low
Signalized A A BorC BorC BorC BorC
Unsignalized A A C B BorC B
Left Turn Lane Storage Length, Condition A: N/A Feet
Condition B: N/A Feet
Condition C: N/A Feet
Required Left Turn Lane Storage Length: N/A Feet

Additional Comments / Justifications:

Additional Findings:

N/A|

pennsylvania

DEPARTMENT OF TRANSPORTATION

11/24/2020

Left-turn Lane Warrant Analysis - PM Peak Hour.xIsx
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Turn Lane Warrant and Length Analysis
Workbook

STUDY LOCATION AND ANALYSIS INFORMATION

Municipality: Warrington Township Analysis Date: 11/23/2020
County: Bucks County Conducted By: DHH
PennDOT Engineering District: 6 Checked By: DHH
Agency/Company Name: Horner & Canter Assoc

Intersection & Approach Description:|County Line Road (SR 2038)/Proposed Site Access

Analysis Period: 2023 Build Number of Approach Lanes: 2
Design Hour: AM Peak Hour Undivided or Divided Highway: Undivided
Intersection Control: Unsignalized
Posted Speed Limit (MPH): 45 Type of Analysis
Type of Terrain: Level Left or Right-Turn Lane Analysis?: Right Turn Lane
VOLUME CALCULATIONS
[E8 Left Turn Lane Volume Calculations |
Movement Include? Volume % Trucks PCEV
Left Yes 7] 2.0% N/A Advancing Volume: N/A
Advancing Through - 669 2.0% N/A Opposing Volume: N/A
Right No 0 0.0% N/A Left Turn Volume: N/A
Left No 0 0.0% N/A
Opposing Through - 666 2.0% N/A
Right Yes 3 2.0% N/A % Left Turns in Advancing Volume: N/A

Right Turn Lane Volume Calculations [

Movement Include? Volume % Trucks PCEV
Left No 0 0.0% N/A
Advancing Through - 666 2.0% 673 Advancing Volume: 677
Right - 3 2.0% 4 Right Turn Volume: 4

TURN LANE WARRANT FINDINGS

| Left Turn Lane Warrant Findings | | Right Turn Lane Warrant Findings

Applicable Warrant Figure: N/A Applicable Warrant Figure:| Figure 12
Warrant Met?: N/A Warrant Met?:

TURN LANE LENGTH CALCULATIONS

Intersection Control: Unsignalized
Design Hour Volume of Turning Lane: 4
Cycles Per Hour (Assumed): 60
Cycles Per Hour (If Known): 60 Average # of Vehicles/Cycle: N/A

PennDOT Publication 46, Exhibit 11-6

Speed (MPH)
) 25-35 | 40-45 [ 50-60
Type of Traffic Control T T TS
High Low High Low High Low
Signalized A A BorC BorC BorC BorC
Unsignalized A A C B BorC 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

DEPARTMENT OF TRANSPORTATION 11/24/2020 Right-turn Lane Warrant Analysis - AM Peak Hour.xlsx
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Turn Lane Warrant and Length Analysis
Workbook

STUDY LOCATION AND ANALYSIS INFORMATION

Municipality: Warrington Township Analysis Date: 11/23/2020
County: Bucks County Conducted By: DHH
PennDOT Engineering District: 6 Checked By: DHH
Agency/Company Name: Horner & Canter Assoc

Intersection & Approach Description:|County Line Road (SR 2038)/Proposed Site Access

Analysis Period: 2023 Build Number of Approach Lanes: 2
Design Hour: PM Peak Hour Undivided or Divided Highway: Undivided
Intersection Control: Unsignalized
Posted Speed Limit (MPH): 45 Type of Analysis
Type of Terrain: Level Left or Right-Turn Lane Analysis?: Right Turn Lane

VOLUME CALCULATIONS

Left Turn Lane Volume Calculations |

Movement Include? Volume % Trucks PCEV
Left Yes 6 2.0% N/A Advancing Volume: N/A
Advancing Through - 789 2.0% N/A Opposing Volume: N/A
Right No 0 0.0% N/A Left Turn Volume: N/A

Left No 0 0.0% N/A

Opposing Through - 940 2.0% N/A
Right Yes ) 2.0% N/A % Left Turns in Advancing Volume: N/A

Right Turn Lane Volume Calculations |

Movement Include? Volume % Trucks PCEV

Left No 0 0.0% N/A
Advancing Through - 940 2.0% 950 Advancing Volume: 960
Right - 9 2.0% 10 Right Turn Volume: 10

TURN LANE WARRANT FINDINGS

| Left Turn Lane Warrant Findings ] | Right Turn Lane Warrant Findings |
Applicable Warrant Figure: Applicable Warrant Figure:| Figure 12
Warrant Met?: N/A Warrant Met?:

TURN LANE LENGTH CALCULATIONS

Intersection Control: Unsignalized
Design Hour Volume of Turning Lane: 10
Cycles Per Hour (Assumed): 60
Cycles Per Hour (If Known): 60 Average # of Vehicles/Cycle: N/A
PennDOT Publication 46, Exhibit 11-6
Speed (MPH)
Type of Traffic Control 2335 [ 4045 [ 2060
Turn Demand Volume
High Low High Low High Low
Signalized A A BorC BorC Bor C BorC
Unsignalized A A C B BorC 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
DEPARTMENT OF TRANSPORTATION 11/24/2020 Right-turn Lane Warrant Analysis - PM Peak Hour.xIsx
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