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EXECUTIVE SUMMARY

The purpose of this study is to examine the potential traffic impact associated with the proposed
Ardrossan Farm (west parcel) development on the roadway network in Radnor Township,
Delaware County, PA. Based on this evaluation, the following conclusions were reached:

The project scope and the extent of the study area were confirmed with representatives of
Township staff.

The project site is located on the western side of Darby-Paoli Road (S.R. 1015), between Saw
Mill Road and Godfrey Road (S.R. 1036). The proposed development will consist of 6
single-family homes.

The site will be served by one driveway to Darby-Paoli Road (S.R. 1015), between Saw Mill
Road and Godfrey Road. Please note, Darby-Paoli Road is a state-maintained roadway and
thus will require a PennDOT HOP. Therefore, the proposed development is subject to
PennDOT’s review and approval.

The measured sight distances at the proposed site driveway exceed PennDOT’s sight distance
requirements.

The proposed development is expected to generate 5 new vehicle-trips during the weekday
AM. peak hour and 6 new vehicle-trips during the weekday P.M. peak hour.

Under 2020 projected conditions with the development of the proposed site, the study area
intersections will operate at the same overall intersection level of service (ILOS) as under
2020 base conditions, thus complying with the requirement outlined in PennDOT’s TIS
Guidelines.

Under 2020 projected conditions, all levels of service at the site driveway will comply with
the requirement outlined in PennDOT’s TIS Guidelines.

Traffic Planning and Design Inc. (TPD) recommends the following roadway improvements as
outlined at the study area intersections:

o Complete spot check counts when school is in session to verify the volumes utilized in this
study.

o Coordinate mutually agreed upon potential safety enhancement improvements with the
Township along the roadways in the vicinity of the site.

o Design the proposed site driveway to Darby-Paoli Road in accordance to the applicable
PennDOT standards.
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e Levels of Service (LOS) for the study area intersections have been summarized in matrix
form. Table I details the overall intersection LOS for each study area intersection.

TABLE 1
INTERSECTION LEVELS OF SERVICE (DELAY) SUMMARY
k Weekday A.M. Peak Hour Weekday P.M. Peak Hour
Intersection 2013 2020 Build-Out Year 2013 2020 Build-Out Year
Existing Base Projected Existing Base Projected
Darby Paoli Road & : .
S 131?1; Rgz i B(12.9) | C(163) | C(16.7) | A®4.4) A(52) A(5.2)
Darby Paoli Road & ~
Epid dgg},‘Rsaz AQ23) AQ2.4) A2.4) A(3.6) A(3.8) A (3.9)
Darby Paoli Road &
Site Driveway o b A €0:1) o - A (0.0)

Base = No-Build scenario: Projected = Build scenario: TLOS = Overall Intersection Level of Service

i
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INTRODUCTION

Traffic Planning and Design, Inc. (TPD) has completed a Transportation Impact Study (TIS) for
the proposed Ardrossan Farm (west parcel) development in Radnor Township, Delaware County,
Pennsylvania. The project site is located on the western side of Darby-Paoli Road (S.R. 1015),
between Saw Mill Road and Godfrey Road (S.R. 1036), as shown in Figure 1. As shown in
Figure 2, the proposed development will consist of 6 single-family homes.

The project scope and the extent of the study area were confirmed with representatives of
Township staff.

Site Aecess Location

The site will be served by one driveway to Darby-Paoli Road (S.R. 1015), between Saw Mill
Road and Godfrey Road. Please note, Darby-Paoli Road is a state-maintained roadway and thus
will require a PennDOT HOP. Therefore, the proposed development is subject to PennDOT’s
review and approval.

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. The existing lane
configuration and intersection controls for the study area intersections are shown in Figure 3.
Photographs of the study area intersections are included in Appendix A.

TABLE 1
ROADWAY CHARACTERISTICS WITHIN STUDY AREA
ggﬁgg}?}; Predominant | Average Posted
Roadway Ownership s Directional Daily Speed
Classification/ : . 1 B
: Orientation | Traffic Limit
Roadway Type
State Urban Collector/
Darby-Paoli Road Urban Minor North-South 6,820 35 mph
(S:R.1015) .
Arterial
Saw Mill Road Township Urban Collector East-West 1,674 25 mph
Godfrey Road State Local Road East-West 1,175 25 mph
(S.R. 1036) 2 2P

1. Based on PennDOT iTMS data.

Crash Data Investication

Crash data were obtained from PennDOT for the study area intersections. PennDOT defines a
reportable crash as follows, “A reportable (crash) is one in which an injury or fatality occurs or if
at least one of the vehicles involved requires towing from the scene.” Reportable crashes were
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tabulated for the five-year time period beginning 1/1/2008 and ending 12/31/2012. The number
of reportable crashes at the study area intersections is shown in Table 2.

TABLE 2
PENNDOT REPORTABLE CRASH DATA
Number of Reportable Crashes
Study Area Intersection
2008 2009 2010 2011 2012

Darby-Paoli Road and

Saw Mill Road 3 0 ! 0 !
Darby-Paoli Road and

Godfrey Road 0 0 ! 0 9

EXISTING TRAFFIC CONDITIONS

Manual Turning Movement Counts

Manual traffic counts were conducted on 15-minute intervals during the weekday morning (7:00 to
9:00 A.M.) and weekday evening (4:00 to 6:00 P.M.) peak periods. Peak hours and count dates for
the study area intersections are identified in Table 3.

TABLE 3
MANUAL TRAFFIC COUNT INFORMATION
Intersection Date of Traffic Counts P?rrii:ii g:j;;sgj;‘:?
Darby-Paoli Road and Wednesday, July 17,2013 Weekday AM. 8:00 10 9:00 AM.
Saw Mill Road Wednesday, July 17,2013 Weekday P:M. 5:00 10 6:00 P.M.
Darby-Paoli Road and Wednesday, July 17, 2013 Weekday A.M. 8:00 t0 9:00 A.M.
Glodfrey Road Wednesday, July 17,2013 Weekday P.M. 5:00 10 6:00 P-M.

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

Existing condition traffic volumes for the weekday A.M. and weekday P.M. peak hours are
illustrated in Figure 4. Manual traffic count data sheets are provided in Appendix B.

Automatic Traffic Recorder Counts

Automatic Traffic Recorder (ATR) counts were conducted along the following roadways in the
vicinity of the proposed site:

e Darby-Paoli Road, between Newtown Road and Saw Mill Road;
e Newtown Road, between Darby-Paoli Road and Abrahams Lane.
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The ATR counts were conducted from Monday, July 15, 2013 until Friday, July 19, 2013. The
ATR data sheets are provided in Appendix B.

Seasonal Count Comparison

In order to evaluate seasonal fluctuations in traffic TPD compared the Average Daily Traffic
(ADT) volumes on Newtown Road and Darby-Paoli Road based on the ATR data to the
PennDOT iTMS. In addition, TPD compared the peak volumes from the manual traffic counts
for these same roadways to the peak hour volumes as determined based on PennDOT’s iTMS
data (i.e. K-factor). Based on this comparison, the existing traffic volumes collected are
comparable to the PennDOT traffic data. Therefore, no seasonal adjustment was applied to the
existing traffic volumes. However, please note, spot check counts will be completed when
school is in session to verify the volumes utilized.

BASE (NO-BUILD) CONDITIONS

Annual Backeround Growth

A background growth factor for the roadways in the study area was developed based on growth
factors for September 2012 to July 2013 obtained from the PennDOT Bureau of Planning and
Research (BPR). The PennDOT BPR suggests using a background growth trend factor of 0.51%
per year in Delaware County for urban non-interstate roadways. As such, the background growth
factor was applied annually to yield an overall growth percentage of 3.6% (0.51% per vyear,
compounded over 7 years) for the 2020 build-out.

Nearby Proposed Developments

Base (no-build) traffic conditions were calculated to include traffic volumes from proposed
developments, which, though not operating under existing conditions may be operating by 2020.
The following nearby planned development was specifically included in this study:

Ardrossan Farm (East Parcel) is a proposed residential development consisting of a maximum
of 87 single-family homes. The site is located on the southeast corner of the Newtown Road
(S.R. 1021)/Darby-Paoli Road (S.R. 1015) intersection. Access is proposed to Darby-Paoli
Road and Newtown Road via multiple driveways. Trip distributions for this development were
obtained from the July 2013 study prepared by TPD.

The additional traffic volumes due to background growth and the background development were
added to the existing traffic data to produce 2020 base (no-build) condition traffic volumes. The
2020 base condition volumes for the weekday A.M. and weekday P.M. peak hours are illustrated in
Figure 5. Volume development spreadsheets are included in Appendix C.
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SCHEDULED ROADWAY IMPROVEMENTS

Programmed Improvements

Based on a review of the DVRPC Transportation Improvement Program (TIP) there are two (2)
bridges on Darby Paoli Road over the Little Darby Creek and Wigwam Run which will either be
rehabilitated or replaced.

PROPOSED SITE ACCESS

Sighr Distance Analysis

A sight distance analysis was prepared for the proposed site driveway. 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 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 + V¥/[30(f+g)]

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 shows 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 DARBY-PAOLI ROAD

R Posted 1 Sight Distances (feet)
Direction Grade : o
Speed DES SSSD | EXIST
Exiting To the lefi 35 mph +3% 440 239 500+
Movements To the right 35 mph -5% 350 269 500+
Entering Approaching same direction | 35 mph -5% 300 269 400+
Left Turns | dpproaching opposite direction | 35 mph +3% 300 239 400+
DES = PennDOT Desirable Sight Distance ' = Roadway Grade Approaching Driveway

SSSD = PennDOT Acceptable Sight Distance
EXIST = Existing (measured) Sight Distance
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1

As shown in Table 4 above, the measured sight distances at the site driveways exceed
PennDOT’s 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 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 Codes 210 (Single-Family Detached Housing) 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; and (3) weekday P.M. peak hour.

Table 5 shows the data for the analyzed time periods.

TABLE 5
ITE TRIP GENERATION DATA
Land Use | ITE # Time Period Equations/Rates Entering %
Single- Weekday T=9.52%(X) 50%
Family 210 | Weekday A.M. Peak Hour T=0.75%X) 25%
Homes Weekday P.M. Peak Hour T = 1.00%(X) 63%
T = number of site-generated vehicular trips
X = independent variable (units)
Table 6 summarizes the site trip generation for the analyzed time periods.
TABLE 6
ARDROSSAN FARM (WEST PARCEL)
TRIP GENERATION SUMMARY
Time Period Enter Exit Total
Weekday (24-Hour Total) 29 29 58
Weekday A.M. Peak Hour 1 4 5
Weekday P.M. Peak Hour 4 2 6

TRIP DISTRIBUTION

As shown in Table 6, the proposed development is expected to generate 5 new vehicle-trips
during the weekday A.M. peak hour and 6 new vehicle-trips during the weekday P.M. peak hour.

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

-5-
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locations. The new trips for the proposed development were distributed to the local roadway
network based on the percentages shown in Table 7.

TABLE 7
TRIP DISTRIBUTION PERCENTAGES — NEW TRIPS

o Assignment Distribution
Direction - To/From (To/From) Percentage

East via Godfrey Road 22%

West via Saw Mill Road 15%

North via Darby-Paoli Road 55%

South via:Darby-Paoli Road 8%

The assignment of site-generated trips for the proposed development during the weekday A.M.
and P.M. peak hours are shown in Figure 6.

PROJECTED (BUILD) CONDITION TRAFFIC VOLUMES

The site-generated trips for the proposed development were added to the 2020 base (no-build)
condition traffic volumes to develop 2020 projected (build) condition traffic volumes. The 2020
projected condition traffic volumes for the weekday A.M. and P.M. peak hours are shown in Figure
7.

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 8. 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).
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TABLE 8
LEVEL OF SERVICE CRITERIA
UNSIGNALIZED AND SIGNALIZED INTERSECTIONS !

. Control Delay Per Vehicle (Seconds)
Level of Service ; ,

Signalized Unsignalized

A <10 =10
B > 10 and <20 >10and < 15
C > 20 and <35 > 15 and <25
D >35and <55 >25 and < 35
E > 55 and < 80 >35and <50

F >80 > 50

" 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. and weekday P.M. peak hours at the
study area intersections. The study area intersections were analyzed according to the
methodologies contained in the 2010 Highway Capacity Manual (HCM) using Synchro 8
software, a Trafficware product. The following conditions were analyzed:

e Existing conditions;
2020 Base conditions (Build-out year without development);
e 2020 Projected conditions (Build-out year with development).

In addition, capacity analyses were conducted at the site driveway intersection under the 2020
projected conditions. The capacity analysis worksheets are included in Appendix D.

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:

e 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.

e 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.
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e 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.

e 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 9 for the
weekday A.M. and weekday P.M. peak hours. Per PennDOT standards, the signal timings at the
signalized study area intersection have been optimized under base conditions and projected
conditions.

TABLE 9
LEVEL OF SERVICE (DELAY) SUMMARY

Weekday A.M. Peak Hour Weekday P.M. Peak Hour
Intersection Movement 7013 2020 Build-Out Year 2013 2020 Build-Out Year
Existing Base Projected | Existing Base Projected
; EBLR D E (40.1) E(40.9) C D D
Dm;’gﬁfﬁ’é}‘;? & TNBL A A A A A A
‘ ILOS B(12.9) C (16.3) C (16D A A (52 A(52)
Darby-Paoli Road & WBL/R B B B C C C
LG SBL A A A A A A
& ILOS A@23) A (2.4) A Q2.4) A (3.6) A (3.8) A (3.9)
; EBL/R - - B - = B
Darby-Paoli Road & g
Site Drivewa NBL - — A - = A
Y ILOS = = A0.1) = i A (0.0)

Base = No-Build scenario; Projected = Build scenario; 1LOS:= Overall Intersection Level of Service

As shown in Table 9, under 2020 projected conditions with the development of the proposed
site, the study area intersections will operate at the same overall intersection level of service
(ILOS) as under 2020 base conditions, thus complying with the requirement outlined in
PennDOT’s TIS Guidelines.

Under 2020 projected conditions, all levels of service at the site driveway will comply with the
requirement outlined in PennDOT’s TIS Guidelines.
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AUXILIARY TURN LANE ANALYSIS

TPD evaluated auxiliary turn lane warrants at the proposed 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. Table 10 summarizes the results of the
auxiliary turn lane analysis.

TABLE 10
AUXILIARY TURN LANE ANALYSIS SUMMARY
: . L Warrant
Intersection Augxiliary Lane Satisfied?
Darby-Paoli Road and NB Left-Turn Lane No
Site Driveway SB Right-Turn Lane No

As shown in Table 10, the warrants are not satisfied for turn lanes on Darby-Paoli Road at the
proposed site driveway. The calculations for the auxiliary turn lane warrants are included in
Appendix E.

RECOMMENDATIONS

TPD has made the following recommendations in relation to the proposed Ardrossan Farm
development in Radnor Township:

e Complete spot check counts when school is in session to verify the volumes utilized in this
study.

e Coordinate mutually agreed upon potential safety enhancement improvements with the
Township along the roadways in the vicinity of the site.

e Design the proposed site driveway to Darby-Paoli Road in accordance to the applicable
PennDOT standards.

CONCLUSIONS

Based on the results of the transportation impact study, TPD offers the following conclusions:

e The project scope and the extent of the study area were confirmed with representatives of
Township staff.

e The project site is located on the western side of Darby-Paoli Road (S.R. 1015), between Saw
Mill Road and Godfrey Road (S.R. 1036). The proposed development will consist of 6
single-family homes.

e The site will be served by one driveway to Darby-Paoli Road (S.R. 1015), between Saw Mill
Road and Godfrey Road. Please note, Darby-Paoli Road is a state-maintained roadway and
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thus will require a PennDOT HOP. Therefore, the proposed development is subject to
PennDOT’s review and approval.

e  The measured sight distances at the proposed site driveway exceed PennDOT’s sight distance
requirements.

e The proposed development is expected to generate 5 new vehicle-trips during the weekday
A.M. peak hour and 6 new vehicle-trips during the weekday P.M. peak hour.

e Under 2020 projected conditions with the development of the proposed site, the study area
intersections will operate at the same overall intersection level of service (ILOS) as under
2020 base conditions, thus complying with the requirement outlined in PennDOT’s TIS
Guidelines.

e Under 2020 projected conditions, all levels of service at the site driveway will comply with
the requirement outlined in PennDOT’s TIS Guidelines.

-10-
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Traffic Planning & Design
2300 E. High Street
Potistown, PA,:19464

- Darby-Paoli Road & Saw Mill Road
Counter: 2 File Name :2013-07-17 AM DPR_SMR
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2500 E. High Street
Potstown, PA . 19464 o

Darby-Paoli Road & Saw Mill Read
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2500 E. High Street
Pottstown, PA; 19464

Darby-Paoli Road & Godfrey Road
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Traffic Planning & Design
2500 E: High Street
Pottstown, PA.19464

Darby-Paoli Road & Saw Mill Road
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2500 High Strect
Pottstown: PA. 19464

Darby-Paoli Road & Saw Mill Road
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Traffic Planning & Design
2500 E: High Strect
Pottstown, PA, 19464

- Darby-Paoli Road & Godfrey Road
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2500 E. High Street
Potistown. PA. 19464

Darby-Paoli Road & Godfrey Road
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Traffic Planning & Design Inc. Page 1
2500 E High Street
Pottstown, PA 19464
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Traffic Planning & Design Inc. Page 3
2500 E High Street
Potistown, PA 19464
Newtown Road WB-EB
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12:00 5 * 1
12415 4 x 2
12:30 3 * 3
12:45 1 * 1
01:00 3 * 0
01:15 1 - 1
01:30 1 * 0
01:45 2 x 2
02:00 1 * 1
02:15 2 o 0
02:30 1 * 1
02:45 0 * 1
03:00 1 * 0
03:15 0 il 1
03:30 0 * 0
0345 1 x 0
04:00 0 * 0
04:15 1 i 0
04:30 2 * 0
- 0445 1 * 3
05:00 2 * 1
05:15 2 % 3
05:30 5 * 6
0545 4 %
06:00 9] *
06:15 9 *
06:30 *
106:45 *
07:00 *
07:15 o
07:30 o
07:45 7
08:00 *
0815 o
08:30: *
08:45 2
09:00 i
09:15 39 %
09:30 25 ¥
09:45 26 %
10:00 29 *
10:15. 32 %
10:30 34 *
1045 41 A
11:00 37 *
14:15 29 x
11:30 34 *
11:45 % ® :
Total 785 0 1399
Day-Total 785
% Total 35.9% 0.0% :64:1%
Peak -0 08:15 - 08:15
Vol. - 208 - 438
P.HF. 0.839 0.836
ADT ADT 6,401 AADT 6,401
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Traffic Planning & Desiagn Inc.
2500 E High Street
Pottstown, PA 19464

Darby-Paoli Road NB-5B

Start 15-Juk13 NB SB Combined 16-Jul- NB Combined
Time Mon AM P.M: AM. P.M Tue AM.

12:00
12.15
12:30
12.45
01:00
01:15
01:30

0145
02:00
02:15
02:30
0245
03:00
03:15
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0345
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04:15
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05:00
05:15
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Total 2417 1102 1968 1709
Day Total 2417 1191 3677
% Total 0.0% 67.0%  00% 330% 14.2%  386%  253%  219%

<

Peak =045 =0 04:45 = 08:00 04160 0716 0115 04:15
Vol - 641 - 238 - 214 780 561 215 983
PHE 0.885 0.862 0.787 0947 - 0.861 0840 0.968
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Traffic Planning & Designinc.
2500 E High Street
Potisiown, PA 19464

Darby-Paoli Road NB-SB

Start
Time

17-Jul-13 NB SB Combined

Wed AM. M. M. M. AM. P.M.

18-Jul- NB

Thu AM. M. M. P.M.

Combined
AM. P.M.

12:00
12:15
12:30
12:45
01:00
01:15
01:30
01:45
02:00
02:15
02:30
02:45
03:00
03:15
03:30
0345
04:00
04:15
04:30
04:45
05:00
0515
05:30
0545
06:00
06:15
06:30
06:45
07:00
07:15
07:30
07:45
08:00
08:15
08:30
0845
09:00
09:15
09:30
09:45
10:00
10:15
10:30
1045
11:00
11145
11:30
11:45

113
108
91

94
88
92
117
99
125
113
17
148
140
180
171

O~ O D s D (D e O N O OO0 W
LOWS N NDOAOOR2ONODOLD

NONNONODAONODDOONAD 0 Ww®

61 31

Total

Day Total

% Total

Peak
Vol.
P.H.F.

B

39
36
46
34
39
47
33
50

‘wmﬂwagaamam&ogAqa_\_x_\_\

2986 2071 1679 4665
4181 3750 7931
37.6% 261%  212%

- 0745 04:.00- . 07156 04:45 07:30: 04:15
- 247 707 580 308 783 969
0922 0888 0948 = 0.846 0.932° - 0.961

1115 287 1588
3986 3562
14.8% 380% 262% 21.0%

- 10145570415 06:45 - °04:45
- 220 659 550 247
0.859 0.910 :0:923. 0792

88
97
91
87
82
90
81
100
93
103
105
111
137
183
165
161

07:30 04:15
759 900
0.954 0.953



Traffic Planning & Design Inc.
2500 E High Street
Poltstown, PA 19464

Darby-Pacli Road NB-SB

Start 19-duk13 5B Combined 20-Jul- NB SB Combined
Time Fri M M. AM PM AM P M Sat AM
28
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PM. AM P.M:

12:00
1215
12:30
1245
01:00
0115
01:30
0145
02:00
0215
02:20
0245
03:00
0315
03:30
0345
04:00
0415
04:39
04:45
05:00
0515
05:30
0545
06:00
0815
06:30
06:45
07:00
0715
07:30
07:45
08:00
08:15
08:30
0545
09:00
0915
09:30
0945
10:00
1015
10:30
10:45
11:00
1115
11:30
.. 1148
Total 1065 16 12
Day Total 1081 1897
% Total 35.8% 05% - 63.3% 0.4%
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Peak =400 = 07s
Vol. - 229 = 549
PHF 0:939 0.897

ADT ADT 7,601 AADT 7,601




APPENDIX C

VOLUME DEVELOPMENT WORKSHEETS
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TPD# ESILA.00001
7126/2013
Traffic Volumes Worksheet

Intersection: ]

Darby-Paoli Road & Sawmill Road

Synchro Node: 77 Adjacent intersections: west | 0 | East{ o | Noth| o | South| -0 |
Time Period: Weekday A.M. Peak Hour
i Eastbound Westhound Northbound Southbound Intersection
left [ fhra | nght | Jeft | thru | nignt | left | thru right | left | thru | right Volume
Existing Counts 295 0 71 g 1] 0 26 299 g (1] 110 97 898
Balancing g
|Existing Volumes (Balanced) 295 0 71 0 0 0 26 299 0 0 110 97 898
Base growth (0.51% compounded for 7 yrs) 11 0 3 0 Q 0 1 11 0 0 4 4 34
Ardossen Farm (East Parcel) 3 1 3 6 7 20
0
0
{2020 Base Volumes ] 3097 0 1 74T 0 T 0 o [ 28 [ 313 0o 0 [ 120 ] 108 ] 952 |
New Trips 1 2 3
Redistributed Trips 0
Total Trip Distribution 0 0 0 ] 1] 1 2 0 0 0 ) 3
{2020 Projected Volumes P30 o 1 74 ] o1 0+ 28 | 3181 ¢ 0 1 120 | 108 ] 955 i
Time Period: Weekday P.M. Peak Hour
Eastbound Westbound | Northbound Southbound Intersection
left thruf right left thru | iright left thru:| “right left thruferight Volume
Existing Counts 135 0 39 0 0 0 53 129 0 0 365 1292 1013
Balancing 0
Existing Volumes (Balanced) 138 0 39 0 53 129 365 292 1013
Base growth (0.51% compounded for 7 yrs) 5 0 1 Q 2 5 13 11 37
Ardossen Farm (East Parcel) 8 1 8 5 5 27
0 0
4] Q
{2020 Base Volumes 148 ] o ] a1 T o 1 0 o |55 [ 1427 o 0 1383 ] 308 [ 1077 ]
{New Trips 1 1 2 4
Redistributed Trips 4]
Total Trip Distribution 0 0 1 0 0 1 0 2 0 4
{2020 Projected Volumes 1480 0] a2 | 0] 0 F 55 1 143 1 0 o 1385 ] 308 1 4081t ]

712612013 3:12 PM




TPD# ESILA00001
7128/2013
Traffic Volumes Worksheet
Intersection: [__ Darby-Paoli Road & Godfrey Road |
Synchro Node: 8 Adiacentintersections: - West 1 0 | Basel 5 I Nomn| 0 |Soun| 8 |
Time Period: Weekday A.M. Peak Hour
Eastbound Westbound ; Northoound Southbound Intersection |
left | thru | ngnt | Jeft | thru | nght | ek | thru | night | deft | thru | right | Volume
Existing Counts 0 0 0 14 ] 44 1] 28 44 70 106 0 562
Balancing p
[Existing Volumes (Balanced) 0 0 a 14 0 44 r 0 ? 284 44 1 70 1086 o 562
Base growth (0.61% compounded for 7 yrs) 0 9] 0 1 2 a 10 2 3 4 0 22
Ardossen Farm (East Parcel) 1 1 4 &
0
0
2020 Base Volumes {01 0 T o 45 0 46 To [2s5] 26 [ 72 | 1a | 0 1 590 1
New Trips 1 1 2
Redistributed Trips 0
Total Trip Distribution 0 1] 0 0 1 0 0 0 1 a 0 2
§2azi> Projected Volumes o i1 0o ] a1 ¢ 295 | 46 75 1 114 0 592
Time Period: Weekday P.M. Peak Hour
Eastboun Westbound | Northbound Southbound | Intersection
feft [ thru | right @ deft | thru | orght 1 left | thr right ¢ left | thru | right l Volume
Existing Counts 0 0 o 81 a 54 0 12 25 55 389 o 728
Balancing | g
Existing Volumes (Balanced) 0 81 54 12 25 55 389 g | 725
Base growth (0. 51% compounded for 7 yrs) 0 3 2 4 1 2 ol 26
Ardossen Farm (East Parcel) 1 5 1 3 10
0 0
0 a
{2329 Base Volumes [ 0 I | ¢ 84 | o | 57 | o0 | 130 28 58 408 | 0 I 781 i
New Trins 11 1 2
Redistributed Trips ! 0
Total Trip Distribution Q 0 0 0 i1 0 g a 1 0 2
12020 Projected Volumes T 61 017 o [ 8a]l o [ '3 7T o [ 130 26 | 59 4068} o | 763 1

2612013312 B

e
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TPD# ESILA.00001
" 7126/2013
Traffic Volumes Workshest
Intersection: i Darby-Paoli Road & Site Driveway (Wheeler Field)
Synchm Node: 16 Adjacent intersections: West [ 0 I East I 0 l MNorth I 0 ! South [ Q i
= Time Period: Weekday A.M. Peak Hour
Eastbound Westhound Northbound Southbound Intersection
left thry right left thru right left thru right left thru right Volume
Existing Counts 0 0 g 0 0 0 0 325 0 a 181 0 506
Balancing 0
Existing Volumes (Balanced) Y 0 0 0 0 0 [ 325 0 ] 181 0 506
Base growth (0.51% compounded for 7 yrs) 0 0 0 [¢] O 0 0 12 0 Q0 7 0 19
Ardossen Farm (East Parcel) 1 5 6
e 0
0
{2020 Base Volumes o1 o T o T o T7o T 70 T o 1338 0 | 0o ] 193 | | 531
. New Trips 3 1 1 5
o Redistributed Trips 0
Total Trip Distribution 3 0 1 0 0 0 1 0 0 0 1] 5
{2020 Projected Volumes P31 o T v T T 9T o1 1 T33 oo T1ea ] o] 536
Time Period: Weekday P.M. Peak Hour
Eastbound esthound Northbound Southbound Intersection
left thru right left thru right left thru right left thru right Volume
. Existing Counts 0 0 0 0 0 0 Q 182 ] 0 404 1] 586
Balancing 0
Existing Volumes (Balanced) 0 0 0 0 1] 0 0 182 1] 0 404 0 586
Base growth (0.51% compounded for 7 yrs) 0 0 Q 0 0 0 0 7 0 0 14 0 21
Ardossen Farm (East Parcel) 6 4 10
0 0
|2020 Base Volumes o T e o T o T oo T o T 195 T T o T a22T 0 1 617
o New Trips 1 1 1 3 &
Redistributed Trips 0
Total Trip Distribution 1 0 1 [4] 0 0 1 0 1] 0 0 3 6
|2020 Projected Volumes P T o 1T o T o T o T 1 1195 7 0 T 0o [ a22T 3 1 623
e

712612013 312 PM




APPENDIX D

CAPACITY ANALYSES




EXISTING CONDITIONS
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7: Darby-Paoli Road & Sawmill Road

Existing Conditions
Timing Plan: AM Peak Hour

NN

1900 1900 1800 1900 1900 1900

(%)

Control Type: Unsignalized

Lanes; Volumes, Timings
JAESH00001 (Ardrossan Farm)\Planning\CapAnal\Sub No:1.- Western\XAM.syn

Synchro 8 Report
712612013




7: Darby-Paoli Road & Sawmill Road

Existing Conditions
Timing Plan; AM Peak Hour

Intersection Delay, siveh

iorags
‘y“%h in Me
Grade

Time blocked-Platoon, %

Mo ity-1 Mansuve

Mov Capacity-2 Maneuver
‘ tag

HCM 2010 TWSC

JAESH00001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\XAM.syn

Synchro 8 Report
712612013
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8. Darby-Paoli Road & Godfrey Road

Existing Conditions
Timing Plan: AM Peak Hour

S t .

l.ane Configurations

Control Type: Unsignalized

Lanes, Volumes, Timings
JAESING0001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\XAM.syn

Synchro 8 Report
712612013




8: Darby-Paocli Road & Godfrey Road Existing Conditions
Timing Plan: AM Peak Hour

"

intersection Delay, sheh 23

Ctmﬂ ng Peds, #/hr

Mymt Flow 16 59 33 s g 45

HCM 2010 TWSC Synchro 8 Report
JAESH00001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\XAM syn 712612013
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7. Darby-Paoli Road & Sawmill Road

Existing Conditions
Timing Plan: PM Peak Hour

1600 - 1900 1900 1900 1900

Lanes, Volumes, Timings
JAESING0001T (Ardrossan Farm)\Planning\CapAnal\Sub-No: 1 - Western\XPM.syn

Synchro 8 Report
712612013




7: Darby-Paoli Road & Sawmill Road Existing Conditions
Timing Plan; PM Peak Hour

intersection Delay, siveh

Conflicting Peds, #hr

SIgR LORMOL

BT Channelized
StorageLengih
Veh in Median Storage, #

Peak Hour Factor

%CMLaﬁe LOS
HCM 95th 9til

HCM 2010 TWSC Synchro 8 Report
JAESING001 (Ardrossan Farm)\Planning\CapAnaliSub No. 1 - Western\XPM.syn 712612013
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8: Darby-Paoli Road & Godfrey Road Existing Conditions

Timing Plan: PM:-Peak Hour
P S

Lane Configurations

[deal Flow {vphpl) 1900 1900 - 1900 1900 1900

Peak Hour Factor

Control Type: Unsignalized

Lanes; Volumes, Timings Synchro 8 Report
JAESH00001: (Ardrossan Farm)\Planning\CapAnal\Sub No: 1:- Western\XPM.syn 71262013




8: Darby-Paoli Road & Godfrey Road Existing Conditions
Timing Plan: PM Peak Hour

intersection Delay, shveh

Conflicting Peds, #/hr

g
R"’i" Channelized

Mvmt Flew

HCM 2010 TWSC Synchro 8 Report
JAESHG000! (Ardrossan Farmi\PlanningiCapAnaliSub No. 1 - WesterniXPMsyn 71262013




2020 BASE CONDITIONS




i

o

7: Darby-Paoli Road & Sawmill Road

2020 Base (No-Build) Conditions

Timing Plan: AM Peak Hour

PO N

Lane Configurations

Link Distance (ft)

Shared Lane Traffic (%)

Control Type: Unsignalized

L:anes, Volumes, Timings
JAESINOO0O1: (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\BAM.syn

Synchro 8 Report
7/26/2013




7: Darby-Paoli Road & Sawmill Road

2020 Base (No-Build) Conditions
Timing Plan: AM Peak Hour

Intersection Delay, slveh

Canflicting Peds, #/hr

RT Channelized

Veh in Median Storage, #

Peak Hour Factor

Mvmt Flow

HCMLOS

HCM Lane V/IC Ratio

HCM Lane LOS

HCM 2010 TWSC

JAESING0001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\BAM.syn

Synchro 8 Report
712612013




8: Darby-Paoli Road & Godfrey Road 2020 Base (No-Build) Conditions
Timing Plan: AM Peak Hour

o

e

Lane Canﬁgurﬁons
Peak Hour Factor

] avy Vehicles (%)
Shared Lane Traffic (%
Sign €
nle
Control Type: Unsignalized

Lanes, Volumes, Timings Synchro 8 Report
JAESIN00001 (Ardrossan-Farm)\Planning\CapAnal\Sub No:: 1 - Western\BAM.syn 712612013




8: Darby-Paoli Road & Godfrey Road 2020 Base (No-Build) Conditions
Timing Plan: AM Peak Hour

: gt
Veh in Median Storage, #

'Peak Hour Factor

Follow-up Headway

Time blocked-Platoon, %

Mov Capacity-2 Maneuver

HCMLOS

HCM Lane LOS

HCOM 2010 TWSC Synchro 8 Report
JAESING0001 (Ardrossan Farm)\Planning\CapAnaliSub No. 1 - Western\BAM.syn 712612013




ey

A

A

7: Darby-Paoli Road & Sawmill Road

2020 Base (No-Build) Conditions
Timing Plan: PM Peak Hour

PO N |

ane Configurations

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

f,ink Distance (ff)

Shared

Control

Lanes, Volumes, Timings
JAESIN00001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\BPM.syn

Synchro 8 Report
712612013



7: Darby-Paoli Road & Sawmill Road 2020 Base (No-Build) Conditions
Timing Plan: PM Peak Hour

Intersection Delay, shueh

Time blocked-Platoon, %
Mov y-1 Manei
Mov Capacity-2 Maneuver

HCM LOS

HCM 2010 TWSC Synchro 8 Report
JAESHO0001 (Ardrossan Farm)\Planning\CapAnaliSub No. 1 - Western\BPM.syn 7126/2013




8: Darby-Paoli Road & Godfrey Road 2020 Base (No-Build) Conditions
Timing Plan: PM Peak Hour

]
- el FI 1900
i i A S s 5 : g
e
Peak Hour Factor
[ dany
Shared Lane Traffic (%)
i
Control Type: Uns&gnahzéd

o

oo

s,

]

Lanes, Volumes, Timings Synchro 8 Report
JAESIN00001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\BPM.syn 7126/2013

P




8: Darby-Paoli Road & Godfrey Road 2020 Base (No-Build) Conditions
Timing Plan: PM Peak Hour

Intersection Delay, seh

Conflicting Peds, #ihr

0.346  0.045

HCM 2010 TWBC Synchro 8 Report
JAESINGO001 (Ardrossan Farm)\PlanningiCapAnaliSub No. 1 - Wester\BPM.syn 12612013




2020 PROJECTED CONDITIONS
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7: Darby-Paoli Road & Sawmill Road

2020 Projected (Build) Conditions
Timing:-Plan: AM Peak Hour

L o> s 1 |

Lane Configurations

Ideal Flow {vphpl) 1900 1900 1800 1900 1900 1900

Peak Hour Factor

Shared Lane Traffic (%)

ontfél Type: Unsigna

l:anes; Volumes; Timings
JAESIN00001: (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\PAM.syn

Synchro 8 Report
712612013




7: Darby-Paoli Road & Sawmill Road 2020 Projected (Build) Conditions
Timing Plan: AM Peak Hour

Intersection Delay, s/veh

Time biécked»?iaioen, %
M pacih aneuve

HEM 2010 TWSC Synchio 8 Report
JAESINGOBOT (Ardrossan Farm)\Planning\CapAnaliSub No. 1 - Western\PAM.syn 712612013
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8: Darby-Paoli Road & Godfrey Road

2020 Projected (Build) Conditions
Timing Plan; AM Peak Hour

P !

1900 - 1900 -~ 1900 1900 1900

f,
shared Lane Traffic

Contlrol Type: Unsignalized

Lanes; Volumes, Timings
JAESING0001 (Ardrossan Farm)\Planning\CapAnal\Sub:No: 1= Western\PAM.syn

Synchro 8 Report
712612013




8: Darby-Paoli Road & Godfrey Road 2020 Projected (Build) Conditions
Timing Plan: AM Peak Hour

Intersection Delay siveh

Conflicting Peds, #/hr

RT Channelized

Storage Lenalh ,
Veh in Median Storage, #
Grad

HCM 2010 TWSC Synchro 8 Report
JAESINO0001 (Ardrossan Farm)\\Plarining\CapAnal\Sub No. 1- Western\PAM syn 7126/2013
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16: Darby-Paoli Road & Site Driveway

2020 Projected (Build) Conditions
Timing Plan: AM Peak Hour

f‘\.‘\\l

Lane Configurations

ideal Flow (vphpl) 1900 1800 1800 1900 1900 1900

Peak Hour Factor
‘ s (%

Controt Type: Unsignalized

Lanes, Volumes, Timings
JAESINOG001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\PAM:syn

Synchro 8 Report
712612013




16: Darby-Paoli Road & Site Driveway 2020 Projected (Build) Conditions
ming Plan: AM Peak Hour

Intersection Delay, shven

HCM LOS

)
HCM Lane V/C Ratio

HCM 2010 TWsC Synchro 8 Report
JAESING0001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\PAM syn 712612013
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7: Darby-Paoli Road & Sawmill Road

2020 Projected (Build) Conditions

Timing Plan: PM Peak Hour

1900 1800 1900 1900

Control Type: Unsignalized

wc

Lanes, Volumes, Timings
JAESINOO001 (Ardrossan Farm)\Planning\CapAnal\Sub No.. 1= Western\PPM:syn

Synchro 8 Report
712612013




7: Darby-Paoli Road & Sawmill Road 2020 Projected (Build) Conditions
Timing Plan: PM Peak Hour

Intersection Delay, s/veh

Conflicting Peds, #/hr

ian
T Channelized

HCM 2010 TWSC Synchro 8 Report
JAESING0001 (Ardrossan Farm)\Planning\CapAnaliSub No. 1 - Weslern\PPM.syn 712612013
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8: Darby-Paoli Road & Godfrey Road

2020 Projected (Build) Conditions
Timing Plan: PM Peak Hour

t

1900 1900 1900 1900

Control Type: Unsignalized

Lanes, Volumes, Timings
JAESIN00001 (Ardrossan Farm)\Planning\CapAnal\Sub No. 1 - Western\PPM.syn

Synchro 8 Report
712612013




8: Darby-Paocli Road & Godfrey Road

2020 Projected (Build) Conditions
Timing Plan: PM Peak Hour

Intersection Delay, siveh

Gt
Peak Hour Faclor
Vi

Mov e
Mov Capacity-2 Maneuver

Time bl

HCM 2010 TWSC

JAESIN00001 (Ardrossan Farm)\Planning\CapAnaliSub No. 1 - Westem\PPM.syn

Synchro 8 Report
712612013
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16: Darby-Paoli Road & Site Driveway

2020 Projected (Build) Conditions
Timing Plan: PM Peak Hour

ane Configurations

1900 1900 1900

c (%)

Control Type: Unsignalized

Lanes, Volumes, Timings
JAESINO0001 (Ardrossan Farm)\Planning\CapAnal\Sub No: 1 - WestermiPPM.syn

Synchro 8 Report
712612013




16: Darby-Paocli Road & Site Driveway 2020 Projected (Build) Conditions
Timing Plan: PM Peak Hour

ockédaplatamh, %
paciiy-1 Maneuver

Capac
HCM Lan
H i

frol Dela
e LO

HCM 2010 TWSC Synchro 8 Report
JAESINGD0O1 (Ardrossan Farm)\PlanningiCapAnaliSub No. 1- Western\PPM.syn 712612013
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APPENDIX E

AUXILIARY TURN LANE WARRANT ANALYSES




]

Left-Turn Lane Warrant Analysis
Two-Lane Highways
Based on PennDOT Publication 46 (October 2010 Edition), Section 11.17,

PROJECT INFORMATION
Project Number: ESILA.0000
Intersection: Darby-Paoli Road & Site Driveway
Movement: Left Turns to Site Driveway
Analysis Period: 2020 Projected (Build) Conditions - AM Peak Hour
Analyst: EMM
INPUTS Volume Truck % Terrain Type T PCE Volume
Advancing Volume (V,) = 339 3% Rolling 1.045 354
Opposing Volume (Vo) = 193 2% Rolling 1.03 199
Number of Left Turns = 1 2% Rolling 1.03 1
Speed Limit = 35 Type of Control: Unsignalized
Proportion of Left Turns = 0.3% Cycle Length: 60 l sec.
WARRANT CALCULATION
te= 076 sec Limiting advancing volume = 2666
ta= 10.17 sec
tnedian = 0:78 - "sec Left turn lane warrants are for p > than
A=0.42  veh/hr 0.0225  for 35 mph
w=:1047 - veh/hr p= 0.0004 not satisfied

STORAGE LENGTH CALCULATION
Turn Demand Volume:
Table 1 Condition:

Avg# of veh/cycle:
Storage Length: feet
RESULTS
A left turn lane is not required.
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Left-Turn Lane Warrant Analysis

Two-Lane Highways

Rased on PennDOT Publication 46 (October 2010 Edition), Section 1117,

PROJECT INFORMATION
Project Number: - ESHLA 0000
Intersection: Darby-Paoli Road & Site Driveway
Movement: Left Turns to Site Drivewa
Anatysis Period: 2020 Projected (Build) Conditions - PM Peak Hour
Analyst: EMM
INPUTS Volume Truck % Terrain Type T PCE Volume
Advancing Volume (V,) = 19 1% Rolling 1015 | 199
Opposing Volume (Vo) =) 425 1% Rolling 1015 431
Number of Left Turns = 1 2% Rolling 1.03 1
Speed Limit = 35 Tvpe of Control: Unsignalized
Propertion of Left Turns = 0.5% Cycle Length: 60 lsec,
WARRANT CALCULATION
tw=1.85  sec Limiting advancing volume = 1606
A= 1809 sec
Tnsdion = 12.06 sec Left turn lane warrants are for p > than
A=031  veb/hr 0.0225  for 35 mph
1= 890 veh/hr D= 0.0003 not satisfied
STORAGE LENGTH CALCULATION
Turn Demand Volume:
Table 1 Condition:
Avg # of veh/cyele:
Storage Length: feet
RESULTS
A left turn lane is not required.
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Right-Turn Lane Warrant Analysis

Two-Lane Highways
Based on PennDOT Publication 46 (October 2010 Edition), Section 11.17
PROJECT INFORMATION
Project Number: ESH.A00001
Intersection: Darby-Paoli Road & Site Driveway
Movement: Right-Turns into the Site Driveway
Analysis Period: 2020 Projected (Build) Conditions - AM Peak Hour
Analyst: EMM
INPUTS Volume Truck % Terrain Type T PCE Volume
Advancing Volume (V) = 193 2% Rolling 1.03 199
Number of Right Turms = 0 2% Rotling 1.03 0
Speed Limit = 35 Type of Control: Unsignalized
Proportion of Right Turms = 0% Cycle Length: 60 }Sec,

STORAGE LENGTH CALCULATION
Turn Demand Volume;
Table | Condition:
Avg # of veh/eycle:
Storage Length: feet

RESULTS
A right-turn lane is not required.
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Right-Turn Lane Warrant Analysis

Two-Lane Highways
Based on PennDOT Publication 46 (October 2010 Edition), Section 11.17

PROJECT INFORMATION
Project Number:
Intersection:

ESII.A.00001
Darby-Paoli Road & Site Driveway

Movement: Right-Turns into the Site Driveway
Analysis Period: 2020 Projected (Build) Conditions - PM Peak Hour
Analyst: EMM
INPUTS Volume Truck % Terrain Type T PCE Volume
Advancing Volume (V,) = 425 1% Rolling 1015 431
Number of Right Turns = 3 2% Rolling 1.03 3
Speed Limit= 35 Type of Control: Unsignalized
Proportion of Right Turns = 1% Cycle Length: 60 lsec.
STORAGE LENGTH CALCULATION
Turn Demand Volume:
Table 1 Condition:
Avg # of veh/cycle:
Storage Length: feet

RESULTS
A right-turn lane is not required.
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