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INTRODUCTION
Pennoni Associates, Inc. (Pennoni) is pleased to submit this Traffic Impact Study on behalf of Philadelphia

Management for the proposed residential development on Venice Island. This development will be situated
between Flat Rock Road and Green Lane in the Manayunk section of Philadelphia, Pennsylvania.

SRR \n‘.:\‘
Venice Islmg?ar;ments‘)H be ¢ i of 280 apartment units, consisting of 200 one bedroom
apartments and 80 two Bedroorg apartfnents. There will be at grade parking consisting of at least 360 parking
spaces in order to conform to the ig requirements of the Manayunk Overlay District.  wc... ... ™.,

The location of Venice Island Apartments and the general study area are shown on FIGURE 1.

Specific elements included in this study are:

¢ An inventory of the roadway facilities in the vicinity of this project, including the existing physical
and traffic operating characteristics,

¢ Peak hour capacity analysis of the study intersections for existing conditions,
¢ Pre-development traffic volumes for completion year,
¢ Critical hour capacity analysis of the study intersections for pre-development conditions,

¢ Distribution and assignment of the new vehicle trips to be generated by the Venice Island Apartments
development,

¢ Total post-development traffic volumes, including the development traffic,

¢ Critical hour capacity analysis of the study intersections and site access for post-development conditions.
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EXISTING TRAFFIC CONDITIONS

Existing Roadway Facilities

In general, sidewalk, and curbing are provided on the streets within the study area. The following roadways
within the immediate vicinity of the project site were evaluated as part of this study:

* Main Street. Main Street is a two way, two lane north-south collector roadway. The road is 36 feet wide with
sidewalks and curbing throughout. Main Street provides access to down town Manayunk, and I-76 via Green
Lane.

* Flat Rock Road. Flat Rock Road is a two way, two lane local road that runs east-west within the vicinity of
the study area. It is 34 feet wide, with no sidewalks or curbing. The westbound direction of this local road
provides access to a self storage facility and Jefferson Smurfit Corporation.

. Leverington Avenue. Leverington Avenue is a two way, two lane cast-west roadway within the vicinity of
the study area. The pavement surface, markings, sidewalk and curbing are in average condition.

® Green Lane. Green Lane is a east-west arterial roadway. It is 36 feet wide with two lanes east of Main Street
and four lanes west of Main Street. This road allows for direct access to I-76. The pavement surface,
markings, sidewalk and curbing are in average condition.

Existing Intersections

* Leverington Avenue/Flat Rock Road and Main Street. See Photos 1 and 2. The westbound approach
(Leverington Avenue) contains a left and right turn lane. The eastbound approach (Flat Rock Road) contains
one effective through lane which transitions into a through lane and a right turn lane onto Main Street. The
northbound approach of Main Street contains a left and right turn lane.

Photo 1: Main Street, looking northbound, at Photo 2: Leverington Avenue, looking
intersection with Leverington Ave./Flat Rock Rd. eastbound, at Main Street.
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o Green Lane and Main Street. See Photos 3 and 4. The eastbound approach (Green Lane) contains a shared
through/right lane and a designated left turn lane. The westbound approach (Green Lane) contains a shared
through/left/right lane; however, based on field observations, the approach operates as a shared through/right
lane and a shared through/left lane. The southbound approach (Main Street) contains a designated right turn
lane and a shared through/left turn lane. The northbound approach (Main Street) contains a shared
though/right and a left turn lane.

Photo 3: Green Lane, looking eastbound at

hoto 4: i t i
in Strest intersection. Photo 4: Main Street, looking southbound, at Green

Lane intersection.

The following two intersections were analyzed for existing and future capacity restraints as part of this study:
1. Main Street and Leverington Avenue/Flat Rock Road '
2. Main Street and Green Lane.
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Existing Traffic Volumes

Turning movement counts, including heavy vehicles, parking maneuvers, bus blockages, and pedestrian
counts, were conducted on an average weekday (Tuesday, October 11, 2005) between the hours of 7:00 - 9:00
AM. and 4:00 - 6:00 P.M. at the study intersections. Pedestrians, heavy vehicles and transit buses were also
counted.

The count data are provided in APPENDIX A.

The proposed development site is located within the Philadelphia area. This area is densely populated with a
varicty of residential and commercial developments. Additionally, a variety of transit options, including the
RT 61 SEPTA bus, and the SEPTA R6 rail line are all within close proximity to the proposed development.

The existing turning movement traffic volumes for the intersections within the study area are illustrated on
FIGURE 2.

Existing Levels of Service

The peak hours of operation were evaluated at the study intersections. The analyses were performed in
accordance with the procedures outlined in the Highway Capacity Manual 2000 ed., Special Report 209,
published by the Transportation Research Board, Washington D.C., using the Trafficware's Software, Synchro.
The results of these analyses provide Level of Service, volume/capacity descriptions and average seconds of
delay for the intersection movements. Existing signal timing data was provided by the City of Philadelphia,
Department of Streets and verified in the field.

Level of Service is a measure of vehicle operator satisfaction with the driving experience. For the study
intersections this has been quantified with designations “A” through “F” for the signalized intersection and “a”
through “f” for unsignalized intersections based on the average vehicle delay per each approach and the overall
intersection. The Level of Service concept is a rating system established to objectively evaluate the operational
adequacy of an intersection or roadway. Definitions of the Levels of Service are contained in APPENDIX B.

Average Delay refers to the time a vehicle arriving at the intersection must wait before proceeding through the
intersection. The volume/capacity ratio compares the number of vehicles attempting to utilize an approach or
intersection to the capacity of the approach or intersection for a specific time period. As the traffic volumes near
the capacity of the approach or intersection, congestion occurs. A V/C of 1.0 indicates that the volumes equal the

estimated capacity of the intersection or approach. S

L ke _
. 5 gt o0 o

Under the 1 study intersecti : e Levels-of-Service, with all movements

operating with acceptable Level of Service “D/d” or better during both peak hours. The westbound approach on

Green Lane was analyzed with two lanes instead of one lane per existing striping. Based on field observations

during the data collection, it was observed that the approach operates as two lanes, with a shared through/right
and a shared through/left lane. —

Results of the existing conditions analysis are illustrated on FIGURE 3. Summary outputs from the analysis
software are provided in APPENDIX C and summarized in APPENDIX H.
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FUTURE “PRE-DEVELOPMENT” TRAFFIC CONDITIONS

Pre-Development Traffic Volumes

In order to assess the impact of the traffic generated by the proposed residential development, an analysis of
the future traffic conditions was conducted. This analysis considers general volume growtl and does not
include the development traffic. il

An evaluation of future traffic conditions must first account for the traffic volume increases that are expected to
occur throughout the region over this period. To account for traffic volume increases from general growth,
existing traffic volumes were increased by an annual growth factor of 1% as pre comments made by Charles
Denny of Philadelphia Streets Department. In addition, site traffic was-added ta account-for-the Venice Lofis, a
residential development on Flat Rock Road‘that will be completed by the end of 2007. The traffic volumes
anticipated to be generated by Venice Lofts were projected using the Trip Generation Manual, Seventh Edition,
by the Institute of Transportation Engineers, 2003. The trip generation rate for ITE Land Use Code 230
Condominium/Townhouse was utilized based on 128 units per a discussion with the Venice Loft sales office. The
estimated traffic expected to be generated by the Venice Lofts is 63 new vehicle trips (11 entering/ 52 exiting) in
the weekday moming peak hour and 74 new vehicle trips (50 entering/ 24 exiting) in the weckday evening peak
hour. The traffic for Venice lofts was distributed to the study area roadways based on existing traffic patterns.
FIGURE 4 illustrates the projected pre-development traffic volumes. A summary of future traffic volumes is
provided in APPENDIX D.

Pre-Development Levels of Service

Operations of the study intersections during the peak hours were evaluated based on the projected pre-
development peak hour traffic volumes. FIGURE 5 illustrates the results of the pre-development analyses.

The results of the pre-development evaluations indicate that all study intersections will operate at overall
acceptable LOS “D/d” and/or otherwise maintain their Existing conditions, except for the following movements:

1. At the signalized intersection of Green Lane and Main Street: the eastbound left movement on
Green Lane degrades from LOS “D” tg LOS “E” during the evening peak
hour. T

Summary outputs of the pre-development analysis are provided in APPENDIX E and summarized in
APPENDIX H.
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DEVELOPMENT TRAFFIC

Project Description

Philadelphia Management proposes to construct a residential development on Venice Island. This proposed
development will be comprised of 280 apartment units, consisting of one and two bedroom apartments. There
will be at grade parking consisting of a minimum of 360 parking spaces.

Trip Generation

The traffic volumes anticipated to be gencrated by the proposed development were projected using the Trp
Generation Manual, Seventh Edition, by the Institute of Transportation Engineers, 2003. The trip generation rate
for ITE Land Use Code 220 4partments was utilized based on the respective number of units. The estimated
traffic expected to be generated by the proposed development is 143 new vehicle trips (29 entering/ 114 exiting)
in the weekday momning peak hour and 174 new vehicle trips (113 entering/ 61 exiting) in the weekday evening
peak hour. Although bus and rail opportunities exist for the proposed development, no reduction of vehicle trip
generation was utilized. The vehicle trip generation thus represents a conservative estimate, as alternate transit
modal shifts could represent between 30 and 40 percent reductions.

Trip Distribution and Assignment

The new vehicle trips generated by Venice Island Apartments were distributed and assigned to the roadway
network based on a combined evaluation of existing traffic pattemns and the proposed development access
location onto Flat Rock Road.

FIGURE 6 illustrates the anticipated distribution of project traffic and the assignment of the new trips to the
roadway network in the vicinity of the project.
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FUTURE “POST-DEVELOPMENT” TRAFFIC CONDITIONS

Post-Development Traffic Volumes
The traffic volumes generated by the proposed Venice Island Apartments were added to the pre-development

traffic volumes to provide the post-development traffic volumes. These traffic volumes are illustrated on
FIGURE 7.

Post-Development Levels of Service

Traffic conditions were evaluated for the weekday moming and evening peak hours assuming the post-
development traffic volumes. FIGURE 8 illustrates the future Levels of Service.

The results of the post-development evaluations indicate that all study intersections will operate at overall
acceptable LOS “D/d” and/or otherwise maintain their pre-development conditions, except for the following
movements:

1. At the signalized intersection of Green Lane and Main Street: the eastbound left turn movement from
Green Lane degrades from LOS “E” to LOS “F” during the evening peak hour.

Summary outputs of the analysis are provided in APPENDIX F and summarized in APPENDIX H.

INTERSECTION DEFICIENCIES

Based on the existing roadway geometry and traffic timings, the eastbound left turn movement from Green
Lane to Main Street will operate at deficient Level of Service during pre and post-development. The deficient
operating conditions can be mitigated by optimization the traffic signal timing. The signal timing optimization
will change the Level of Service from “F” to “D”. FIGURE 9 illustrates the Levels of Service of the

mitigated conditions. Analyses of the mitigated conditions are included in APPENDIX G and summarized in
APPENDIX H.
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CONCLUSIONS AND RECOMMENDATIONS

Philadelphia Management proposes to construct a residential development on Venice Island, in the
Manayunk section of Philadelphia. This proposed development will be comprised of 280 apartment
units, consisting of 200 one bedroom apartments and 80 two bedroom apartments. As an ancillary
accommodation, there will be at grade parking consisting of at least 360 parking spaces in order to conform to
the parking requirements of the Manayunk Overlay District.

The traffic volumes anticipated to be generated by the proposed development were projected using the
Trip Generation Manual, Seventh Edition, by the Institute of Transportation Engineers, 2003. The trip
generation rate for ITE Land Use Code 220 Apartments was utilized based on the respective number of
units. The estimated traffic expected to be generated by the proposed development is 143 new vehicle
trips (29 entering/ 114 exiting) in the weekday morning peak hour and 174 new vehicle trips (113

entering/ 61 exiting) in the weekday evening peak hour.

Under the existing and pre-development conditions, all signalized study intersections operate at
acceptable Levels of Service, with all movements operating with acceptable Level of Service “D/d” or
better during both peak hours except for the eastbound Ieft turn movement at-the-intersechion-of Green
—Lage and Main Street

The results of the post-development evaluations indicate that all study intersections will operate at
overall acceptable LOS “D/d” and/or otherwise maintain their pre-development conditions, except
for the eastbound left turn movement on Green Lane at Main Street. Degradation at this location can
be mitigated, however, through traffic signal re-timing., In addition it is recommended that the
westbound approach of Green Lane at Main Street be re-striped to reflect actual operating
conditions. Based on the preceding analyses it has been determined that the traffic generated by the
Venice Island Apartments will not result in a significant negative impact on the roadway network in
the vicinity of the project.

Per request of Charles Denny of the Philadelphia Streets Department, the signalized intersections at
Belmont Avepue and the 1-76 interchange were reviewed to determine if any roadways improvements
are planned. It was found that Lower Mfrion Township is developing roadway and signalization plans
to improve traffic operation at the Belmont Avenue interchange with I-76.

/pen’
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Peak Hour From 12:45 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM
Volume 379 101 31 6 517 30 233 12 9 284 48 157 172 8 3851 212 493 590 0 1295 248
Percent 73.3 195 60 1.2 106 820 42 32 125 408 447 241 16.4 381 456 0.0
05:30
Volume 102 31 7 2 142 6 59 3 3 7, 10 47 42 2 101 48 124 154 326 640
Peak 0.0
Factor
High Int. 05:30 PM 05:15 PM 05:30 PM 05:45 PM
Volume 102 31 7 2 142 g 78 3 0 90| 10 47 42 2 101 54 135 147 0 336
Peak
Factor 0.910 0.789 0.953 0.864
T Maln ot T
I Out In Total '
i 77 l:&u] 1254 l
|
| 3780 031 @ l
l Rl?hl Throug left Peds i
S B 5
| i !
| i
i i
g g - o I
g5 —ost i i e
L ;’ .L,;!g North 4 | R
< g | [Slge —= |§| - o
Sl £ O R A o - wrins o g; N
E—iv-i-— — 10/11/2005 5:00:00 PM ~ F-stg
g | g 40/11/2005 5:45:00 PM o E ® o
° g | TEe | R D7
38 | g G 5L
1 . (=4 N —
= £ gk
. .
i f
>~
. <« Throug ’
! Jbefl, h_ Right Peds
R 3 N 74 W1 N
. 35 s Tio
Out In Total
Main St,




Petra V3.3.1

PENNONI ASSOCIATES INC. File Name : MAINST~!
ONE DREXEL PLAZA Site Code : 00000000
3001 MARKET STREET Start Date : 10/11/200
PHILADELPHIA, PA 19104 Page No :1
Groups Printed- Cars
- Leverington Avenue Main Street Flat Rock Road
Southbound Westbound Northbound Easthound
Start Time | Right T“?ﬂ Left| Peds{ Right Th;°g Left | Peds| Right T“;"g Left| Peds| Right Thg’; Left| Peds | int. Total
Faciar 10 10 1.0 10 1.0 1.0 1.0 1.0 10 10 1.0 1.0 1.0 1.0 1.0 10
07:00 AM 0 0 0 0 0 4 187 0 75 0 7 1 I 5 0 1 264
07:15 AM 0 0 0 0 0 2 131 o 79 0 6 0 2 4 0 2 228
07:30 AM 0 0 0 0 0 2 160 0 55 0 2 0 1 0 0 0 220
07:45 AM Q 0 0 0 0 2 143 0 73 0 6 0 5 1 0 1 231
Total 0 0 0 0] 0 10 601 0] 282 0 21 1 12 10 0 1 941
08:00 AM 0 0 0 0 0 0 135 0| 85 0 3 2 4 0 0 2 201
08:15 AM 0 0 0 0 0 3 132 i} 58 0 5 0 3 1 0 0 202
08:30 AM 0 0 0 0 0 3 125 0 67 0 3 0 8 0 () 0 204
08:45 AM 0 0 0 0 0 3 141 0 93 0 4 0 2 1 ] 0 244
Total 0 i) 0 0 0 9 533 o 273 0 15 2 15 ] 0 2 851
t'tBREAK'tt
04:00 PM 1 0 0 0 0 2 129 0] 156 0 3 0 5 2 0 0 208
04:15 PM ] 0 0 0 0 2 103 0 1452 0 1 1 1 7 0 ) 267
04:30 PM 0 0 (] 0 0 2 119 2! 174 0 4 0 8 3 0 1 310
04:45 PM 0 0 0 0 0 2 110 ol 165 0 2 2 8 3 0 1 291
Total 1 0 0 0 0 8 461 277644 0 10 3 20 15 i 2 1186
05:00 PM 0 0 0 0 0 4 115 0j 180 0 4 0 12 2 0 0 317
05:15 PM 0 0 0 0 0 1 120 0! 186 0 3 0 5 3 0 1 319
05:30 PM 0 0 0 0! 0 2 117 ol 196 0 1 1 14 8 0 1 340
05:45 PM 0 0 0 0] a 1 108 1 170 0 6 1] 1 3 0 2| 203
Total ) 0 o 0] 0 8 460 17 732 0 14 2] a2 6 0 4] 1269
Grand Total 1 0 1] 0! 0 35 2055 37 1931 0 60 8! 79 43 0 12 4227
Apprch %  100.0 0.0 0.0 00| 00 1.7 982 01 066 0.0 3.0 04] 590 321 0.0 9.0
Total % 0.0 0.0 0.0 00! 00 0.8 486 0.1 457 0.0 1.4 02: 19 1.0 0.0 0.3;



Petra V3.3.1

File Name : MAINST
Site Code : 0000000(
Start Date : 10/11/20f

PageNo :2
Out In Total
Co 31
( 1] [ o] o]
iifht Throug Left Peds
h
- O O
57 Fls 2 Mo
o ol | Q€ g
3 i ge North = 3|
2 Ec— t—:rg " 3
Py 0112005 7:0000 AM = HEls 8]
© RE 0/11/2005 5:45:00 PM s Y
= 21 =
-&% Cars < ; =~
47 @ -
g gl 8%
T
— [} i
T omew
LeR h Right Peds
(8 _al"wea] s
___________ i i
S R
7134) {9998] [ 413
Out In Total
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Petra V3.3.1

File Name : MAINST~
Site Code : 00000000
Start Date : 10/11/200
Page No :3
- Leverington Avenue Main Street Flat Rock Road
Southbound Waesthound Northbound Eastbound
Righ | Thro Ped App. h | Thro Ped | App.| Righ [ Thro Ped ] App.| Righ| Thro Ped | App. Int.
Start Time | ™% | o h| Left Total| _t|ugn| "*®| “s| Total| (| ugn| L] o Temil oh ugh| “®| "1 1ot Total
Peak Hour From 07:00 AM to 12:30 PM Peak1of1
Intersection 07:00 AM
Volume 0 0 0 0 ol 0 10 801 0 611 282 0 2 1 34| 42 10 0 4 26| 941
Percent 00 00 00 0.0 00 16 984 0.0 (928 00 69 0.3 46.2 385 0.0 154
07:00
Volume 0 0 0 o Q 0 4 167 0 171 75 7 1 83 4 5 0 1 10 264
Peak 0.89
Factor
High Int. 6:45:00 AM 07:00 AM 07:15 AM 07:00 AM
Volume 0 0 0 0 0 0 4 167 [ 171 78 0 6 0 85 4 5 1] 1 10
Peak
Factor 0.893 0.894 0.650 {
- I
Out  _In Total
‘ 0 L a | 0;
E—
81 81 o]
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d
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i I
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o S E 101112605 7:45:00 AM I~ AL ]
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Petra V3.3.1

File Name : MAINST-
Site Code : 00000000
Start Date : 10/11/20(
Page No :4
- Leverington Avenue Main Street Fiat Rock Road
Southbound Westbound Northbound Eastbound
. Righ | Thro Ped | App.| Righ| Thro Ped [ App. | Righ | Thro Ped | App. | Righ| Thro Ped.| App. int.
Start Time tiugh Left s | Toftal t|{ugh Left s| Total tl ugh Left s | Total t| ugh Left s | Total| Total,
Peak Hour From 12:45 PM to 05:45 PM - Peak 1 of 1
Intersection 05:00 PM
Volume 0 0 0 0 0 0 8 460 1 469 | 732 0 14 2 748 32 16 0 4 52| 1269
Percent 00 00 00 0.0 0.0 1.7 981 0.2 979 0.0 1.9 03 615 308 0.0 77
05:30
Volume c 0 0 0 0 0 2 117 1197 196 1 1 1981 14 8 0 1 23| 340
Peak 0.9
Factor
High int. 05:15 PM 05:30 PM 05:30 PM
Volume 4] 4] 0 0 0 0 1 120 1] 1211 196 0 1 1 198 14 8 0 1 23
Peak
Factor 0.969 0.944 0.565
1 N I
out In Total
0) ] 9]
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TRAF_IiICIMPACTSTUDY

APPENDIX B

LEVEL OF SERVICE DEFINITIONS



LEVEL OF SERVICE

Level of Service is a term used to describe vehicle operator satisfaction with the driving
experience. Research has determined that operator satisfaction -is based primarily on travel speed’
and delay. In urban environments these factors, travel speed and delay, are pnmanly controlled
by the operation of intersections.

By utilizing models to simulate the flow of traffic at intersections, the average delay experienced
by vehicles can be estimated. These models consider such factors as traffic volumes, roadway
geometry, traffic control, and driver behavior. Levels of Service designations based on a
comparison of the average delays calculated by the models with perceived acceptable delays.

The following tables illustrate the guidelines used for designating Levels of Service at
Intersections:

Level of Service Criteria
for Signalized Intersections("

:

B . > 10 and < 20
C > 20 and < 35
D > 35 and < 55
E > 55 and < 80
F > 80

) Table 6-3, Level of Service from Control Delay (2000 HCM)
Level of Service Cntena )

for Uns1gna11zed Intersections®

P P

a

b >10and <15
c > 15 and <25
d > 25 and <35
e > 35 and < 40
f > 50

() Table 6-4, Level of Service Criteria for TWSC and AWSC infersections (2000 HCM)

2 o . A . . : /
s .
., .
.
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VENICE ISLAND APARTMENTS

TRAFFIC IMPACT STUDY

- APPENDIXD

FUTURE TRAFFIC VOLUMES



Project # PHMT 0601
Location: Manayunk, Philadelphia
ITE Code Land Use Size Dally AM Enter Exit PM Entar Exit
220 Apartment 280 du 20% 80% 65% 35%
Residential equation 1.833 141 28 113 172 112 60
7th Edition rate 1,881 & 29 114 § 113 61
Venice Lofts
back ground traffic .
230 Candominium/Townhouse 128 du , 17% 83% 67% 33%
Residential equation 803 SN 1 50 24
7th Edition rate 750 56 10 45 22
Future Valumes (AM PEAK Background Traffic
Enter Exit Pre-Development Enter Exit Post-Dev |
Am 17 83 1.0% - | Completion 20 80 Completion
. 2005 | Distib | Assion 2 2007 ib- Asslan 2007
. NB L 23 B0% 9 0 32 80% 23 5%
Main Street NB R 280 0% 0 6 296 0% 4] 296
& WB L 813 0% 0 12 625 0% 0 625
. Lavarington . WBT 10 20% 2 1] 12 20% 6 18
Avenue EBT 10 ~20% 10 Q 20 -20% 23 43
EB R 16 -80% 42 0 58 -80% 91 149
) 0
EBL 217 45% - 5 4 226 . 45% 13 239
EBT 155 0% 0 3 158 - 0% Q 158
EBR 156 0% 0 3 159 0% 0 159
Main Street NBL 254 0% 0 5 259 0% [*] 259
& NBT 68 15% 2 1 71 15% 4 75
Green Lane NB R 10 0% 4] 0 10 0% 0 10
WBL 4 0% 0 0 4 0% 0 4
WB T 814 0% 0 16 830 0% 0 830
WB R 11 20% 2 0 13 20% 8 19
SBL 8 -20% 10 Q 16 -20% 23 39
SBT 78 -15% 8 2 88 -16% 17 105
SBR 525 -45% 23 11 559 -45% 51 610
Future Volumes (PM PEAK Background Teaffic
Enter Exit Pre-Development Enter Exdt { PostDev]
PM 87 33 1.0% Complation 65 35 ICompletion
2005 Distrib Assian 2 2007 Dl Ass 2007
NBL 20 80% 40 [1] 60 80% 20 150
Main Streat NB R 740 0% 0 15 758 0% 0 755
& WEB L 4682 0% 0 9 471 0% 0 471
Leverington WBT 9 20% 10 Q 19 20% 23 42
Avenue EBT 16 -20% 5 0 21 -20% 12 33
EB R 41 -80% 19 1 61 -80% 49 110
EBL 594 45% 23 12 629 45% 51 680
EBT 493 0% 0 10 503 0% 4] 503
EBR 213 0% 0 4 217 0% 0 217
Main Street NBL 172 . 0% 0 3 175 0% 0 175
& NBT 168 15% 8 3 179 15% 17 4196
Green Lane NB R 49 0% 0 1 50 0% Q0 50
wBL 13 0% 0 0 13 0% 4] 13
WBT 233 0% 1] 5 238 0% 0 238
WB R 30 20% 10 1 41 20% 22 63
SBL 31 -20% 5 1 37 -20% 12 49
SBT 108 -15% 4 2 114 ~-15% 9 123
SBR 383 -45% 11 8 402 -45% 28 430




VENICE ISLAND APARTMENTS
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POST-DEVELOPMENT CONDITIONS
LEVEL OF SERVICE ANALYSIS
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APPENDIX G

POST-DEVELOPMENT CONDITIONS
ANALYSIS AFTER IMPROVEMENTS
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INTRODUCTION

Pennoni Associates, Inc. (PAI) is pleased to submit this Traffic Impact Study on behalf of Neducsin
Management for the proposed residential development at Venice Island. This development will be situated
between Flat Rock Road and Green Lane in the Manayunk section of Philadelphia, Pennsylvania.

Venice Island Apartments will be comprised of 276 apartment units, consisting of 146 studios and one
bedroom apartments and 130 two bedroom apartments. As an ancillary accommodation, there will be an
indoor garage consisting of 406 parking spaces, with 397 spaces dedicated and accessible only to the residents
of this development and the remaining 9 spaces provided for lobby parking.

The location of Venice Island Apartments and the general study area are shown on FIGURE 1.

Specific elements included in this study are:

¢ An inventory of the roadway facilities in the vicinity of this project, including the existing physical
and traffic operating characteristics,

¢ Peak hour capacity analysis of the study intersections for existing conditions,
¢ Pre-development traffic volumes for completion year,
4 Critical hour capacity analysis of the study intersections for pre-development conditions,

¢ Distribution and assignment of the new vehicle trips to be generated by the Venice Island Apartments
development,

¢ Total post-development traffic volumes, including the development traffic,

¢ Critical hour capacity analysis of the study intersections and site access for post-development conditions.
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EXISTING TRAFFIC CONDITIONS
Existing Roadway Facilities

In general, sidewalk, and curbing are provided on the streets within the study area. The following roadways
within the immediate vicinity of the project site were evaluated as part of this study:

® Main Street. Main Street is a two way, two lane north-south collector roadway. The road is 36 feet wide with
sidewalks and curbing throughout. Main Street provides access to down town Manayurk, and I-76 via Green
Lanc.

¢ Flat Rock Road. Flat Rock Road is a two way, two lane local road that runs east-west within the vicinity of
the study area. It is 34 feet wide, with no sidewalks or curbing. The westbound direction of this local road
provides access to a self storage facility and Jefferson Smurfit Corporation.

¢ Leverington Avenue. Leverington Avenue is a two way, two lane east-west roadway within the vicinity of
the study area. The pavement surface, markings, sidewalk and curbing are in average condition.

¢ Green Lane. Green Lane is a east-west arterial roadway. It is 36 feet wide with two lanes east of Main Street

and four lanes west of Main Street. This road allows for direct access to I-76. The pavement surface,
markings, sidewalk and curbing are in average condition.

Existing Intersections

¢ Leverington Avenue/Flat Rock Road and Main Street. See Photos 1 and 2. The westbound approach
(Leverington Avenue) contains a left and right turn lane. The eastbound approach (Flat Rock Road) contains
one effective through lane which transitions into a through lane and a right turn lane onto Main Street. The
northbound approach of Main Street contains a left and right turn lane.

Photo 1: Main Street, looking northbound, at Photo 2: Leverington Avenue, looking
intersection with Leverington Ave./Flat Rock Rd. eastbound, at Main Street.
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¢ Green Lane and Main Street. See Photos 3 and 4. The eastbound approach (Green Lane) contains a shared
through/right lane and a designated left turn lane. The westbound approach (Green Lane) contains a shared
through/left/right lane; however, based on field observations, the approach operates as a shared through/right
lane and a shared through/left lane. The southbound approach (Main Street) contains a designated right turn
lane and a shared through/left turn lane. The northbound approach (Main Street) contains a shared
though/right and a left turn lane.

Phqto 3 Gre.en Lane,' looking eastbound at Photo 4: Main Street, looking southbound, at Green
Main Street intersection. Lane intersection

The following two intersections were analyzed for existing and future capacity restraints as part of this study:
1. Main Street and Leverington Avenue/Flat Rock Road
2. Main Street and Green Lane.
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Existing Traffic Volumes

Turning movement counts, including heavy vehicles, parking maneuvers, bus blockages, and pedestrian
counts, were conducted on an average weekday (Tuesday, October 11, 2005) between the hours of 7:00 - 9:00
AM. and 4:00 - 6:00 P.M. at the study intersections. Pedestrians, heavy vehicles and transit buses were also
counted.

The count data are provided in APPENDIX A.

The proposed development site is located within the Philadelphia area. This area is densely populated with a
variety of residential and commercial developments. Additionally, a variety of transit options, including the
RT 61 SEPTA bus, and the SEPTA R6 rail line are all within close proximity to the proposed development.

The existing turning movement traffic volumes for the intersections within the study area are illustrated on
FIGURE 2.

Existing Levels of Service

The peak hours of operation were evaluated at the study intersections. The analyses were performed in
accordance with the procedures outlined in the Highway Capacity Manual 2000 ed., Special Report 209,
published by the Transportation Research Board, Washington D.C., using the Trafficware's Software, Synchro.
The results of these analyses provide Level of Service, volume/capacity descriptions and average seconds of
delay for the intersection movements. Existing signal tmnng data was provided by the City of Philadelphia,
Department of Streets and verified in the field.

Level of Service is a measure of vehicle operator satisfaction with the driving experience. For the study
intersections this has been quantified with designations “A” through “F” for the signalized intersection and “a”
through “f” for unsignalized intersections based on the average vehicle delay per each approach and the overall
intersection. The Level of Service concept is a rating system established to objectively evaluate the operational
adequacy of an intersection or roadway. Definitions of the Levels of Service are contained in APPENDIX B.

Average Delay refers to the time a vehicle arriving at the intersection must wait before proceeding through the
intersection. The volume/capacity ratio compares the number of vehicles attempting to utilize an approach or
intersection to the capacity of the approach or intersection for a specific time period. As the traffic volumes near
the capacity of the approach or intersection, congestion occurs. A V/C of 1.0 indicates that the volumes equal the
estimated capacity of the intersection or approach.

Under the existing conditions, all study intersections operate at acceptable Levels of Service, with all movements
operating with acceptable Level of Service “D/d” or better during both peak hours. The westbound approach on
Green Lane was analyzed with two lanes instead of one lane per existing striping. Based on field observations
during the data collection, it was observed that the approach operates as two lanes, with a shared through/right
and a shared through/left lane.

Results of the existing conditions analysis are illustrated on FIGURE 3. Summary outputs from the analysis
software are provided in APPENDIX C.
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FUTURE “PRE-DEVELOPMENT” TRAFFIC CONDITIONS

Pre-Development Traffic Volumes

In order to assess the impact of the traffic generated by the proposed residential development, an analysis of
the future traffic conditions was conducted. This analysis considers general volume growth and does not
include the development traffic.

An evaluation of future traffic conditions must first account for the traffic volume increases that are expected to
occur throughout the region over this period. To account for traffic volume increases from general growth,
existing traffic volumes were increased by an annual growth factor of 1% as pre comments made by Charles
Denny of Philadelphia Streets Department. In addition, site traffic was added to account for the Venice Lofts, a
residential development on Flat Rock Road that will be completed by the end of 2006. The traffic for Venice lofts
was distributed to the study area roadways based on existing traffic patterns. FIGURE 4 illustrates the projected
pre-development traffic volumes. A summary of future traffic volumes is provided in APPENDIX D.

Pre-Development Levels of Service

Operations of the study intersections during the peak hours were evaluated based on the projected pre-
development peak hour traffic volumes. FIGURE 5 illustrates the results of the pre-development analyses.

The results of the pre-development evaluations indicate that all study intersections will operate at overall
acceptable LOS “D/d” and/or otherwise maintain their Existing conditions, except for the following movements:

1. At the signalized intersection of Green Lane and Main Street: the eastbound left movement on

Green Lane degrades from LOS “D” to LOS “F” during the evening peak
hour.

Summary outputs of the pre-development analysis are provided in APPENDIX E.
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DEVELOPMENT TRAFFIC

Project Description

Neducsin Management proposes to construct a residential development on Venice Island. This proposed
development will be comprised of 276 apartment units, consisting of studios, one and two bedroom
apartments. As an ancillary accommodation, there will be an indoor garage consisting of 406 parking spaces,
with 397 spaces dedicated and accessible only to the residents of this development and the remaining 9 spaces

provided for lobby parking, -

Trip Generation

The traffic volumes anticipated to be generated by the proposed development were projected using the Trip
Generation Manual, Seventh Edition, by the Institute of Transportation Engineers, 2003. The trip generation rate
for ITE Land Use Code 220 Apartmerits was utilized based on the respective number of units. The estimated
traffic expected to be generated by the proposed development is 141 new vehicle trips (28 entering/ 113 exiting)
in the weekday morning peak hour and 171 new vehicle trips (111 entering/ 60 exiting) in the weekday evening
peak hour.

Trip Distribution and Assignment

The new vehicle trips generated by Venice Island Apartments were distributed and assigned to the roadway
network based on a combined evaluation of existing traffic patterns and the proposed development access
location onto Flat Rock Road.

FIGURE 6 illustrates the anticipated distribution of project traffic and the assignment of the new trips to the
roadway network in the vicinity of the project.
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FUTURE “POST-DEVELOPMENT” TRAFFIC CONDITIONS

Post-Development Traffic Volumes

The traffic volumes generated by the proposed Venice Island Apartments were added to the pre-development
traffic volumes to provide the post-development traffic volumes. These traffic volumes are illustrated on
FIGURE 7.

Post-Development Levels of Service

Traffic conditions were evaluated for the weekday morning and evening peak hours assuming the post-
development traffic volumes. FIGURE 8 illustrates the future Levels of Service.

The results of the post-development evaluations indicate that all study intersections will operate at overall
acceptable LOS “D/d” and/or otherwise maintain their pre-development conditions, except for the following
movements:

1. At the signalized intersection of Green Lane and Main Street: the eastbound left turn movement from
Green Lane degrades further within LOS “F” during the evening peak hour.

Summary outputs of the analysis are provided in APPENDIX F.

INTERSECTION DEFICIENCIES

Based on the existing roadway geometry and traffic timings, the eastbound left turn movement from Green
Lane to Main Street will operate at deficient Level of Service during pre and post-development. The deficient
operating conditions can be mitigated by optimization of traffic signal timing. The signal timing optimization
will change the Level of Service from “E” to “D”. Figure 9 illustrates the mitigated Levels of Service.
Analyses of the mitigated conditions are included in APPENDIX G.
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CONCI.USIONS AND RECOMMENDATIONS

Neducsin Management proposes to construct a residential development on Venice Island, in the
Manayunk section of Philadelphia. This proposed development will be comprised of 276 apartment
units, consisting of 146 studios and one bedroom apartments and 130 two bedroom apartments. As
an ancillary accommodation, there will be an indoor garage consisting of 406 parking spaces, with
397 spaces dedicated and accessible only to the residents of this development and the remaining 9
spaces provided for lobby parking.

The traffic volumes anticipated to be generated by the proposed development were projected using the
Trip Generation Manual, Seventh Edition, by the Institute of Transportation Engineers, 2003. The trip
generation rate for ITE Land Use Code 220 Apartments was utilized based on the respective number of
units. The estimated traffic expected to be generated by the proposed development is 141 new vehicle
trips (28 entering/ 113 exiting) in the weekday morning peak hour and 171 new vehicle trips (111
entering/ 60 exiting) in the weekday evening peak hour.

Under the existing and pre-development conditions, all signalized study intersections operate at
acceptable Levels of Service, with all movements operating with acceptable Level of Service “D/d” or
better during both peak hours except for the eastbound left turn movement at the intersection of Green
Lane and Main Street.

The results of the post-development evaluations indicate that all study intersections will operate at
overall acceptable LOS “D/d” and/or otherwise maintain their pre-development conditions, except
for the eastbound left turn movement on Green Lane at Main Street. Degradation at this location can
be mitigated, however, through traffic signal re-timing. In addition it is recommended that the
westbound approach of Green Lane at Main Street be re-striped to reflect actual operating
conditions. Based on the preceding analyses it has been determined that the traffic generated by the
Venice Island Apartments will not result in a significant negative impact on the roadway network in
the vicinity of the project.

Per request of Charles Denny of the Philadelphia Streets Department, the signalized intersections at
Belmont Avenue and the 1-76 interchange were reviewed to determine if any roadways improvements
are planned. It was found that Lower Marion Township is developing roadway and signalization plans
to improve traffic operation at the Belmont Avenue interchange with I-76.
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PENNONI ASSOCIATES INC.

ONE DREXEL PLAZA

3001 MARKET STREET

PHILADELPHIA, PA 19104

File Name
Site Code
Start Date

Page

Groups Printed: Unshifted - Bank 1 - Bank 2

1

: Main St. and Leverington Ave.
: 00000000
:10/11/2005

- Leverington Avenue Main Street Flat Rock Road
Southbound Waestbound Northbound Easthound
| StanTime Thﬂ Right| Peds| Left T“ﬂ Right | Peds| Left Th;"g Right | Peds| Left Th?r‘: Right oL
[ Factor .0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 0 o] 0 0 170 4 0 Q 8 1} 76 1 il 5 6 1 271
07:15 0 0 0 0 133 2 0 0 7 0 80 1} 0 4 3 2 231
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Total 1} ] 0 0 613 10 0 0 23 [4] 290 2 0 10 16 4 968
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Total 0 0 ] 3 462 el 0 4 20 (] 740 2 0 16 41 4] 1303
Grand Total ¢] Q 1 6| 2089 38 0 8 79 0 1967 114 0 45 98 4356
Apprch % 0.0 0.0 143 85.7 97.8 18 0.0 04 3.8 Q.0 956 0.5 0.0 28.7 62.4
Total % 00 0.0 0.0 e 48.0 0.2 0.0 0.2 1.8 0.0 452 0.3 00 1.0 22
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PENNONI ASSOCIATES INC. File Name : Main St. and Green Ln.
ONE DREXEL PLAZA Site Code : 00000000
3001 MARKET STREET Start Date : 10/11/2005
PHILADELPHIA, PA 19104 Page 1
Groups Printed: Cars - Heavy Trucks - Buses
Main St. Green Ln. Main St. Green Ln.
Southbound Westbound Northbound Eastbound
] Throu ) Throu ! Throu - Throu . Int.
Start Time Left ah Right | Peds Left ah Right | Peds Left gh Right | Peds Left gh Right | Peds Total
Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
07:00 7 28 135 0 4 182 5 0 62 28 11 0 68 23 27 0 580
07:15 1 20 146 0 3 215 3 0 65 15 4 1 55 26 15 Q 569
07:30 c 28 127 15 2 189 2 0 48 14 3 0 44 41 28 2 543
07:45 ¢ 25 150 1 3 201 2 0 B1 168 2 2 66 43 44 0 616
Total 8 101 558 16 12 787 12 [¥) 238 73 20 3 233 133 114 2 2308
08:00 2 20 124 2 2 203 2 [ 68 14 3 4 52 29 33 o] 558
08:15 3 16 127 1 2 212 5 0 66 12 2 1 48 40 29 V] 564
08:30 4 22 122 0 1 197 6 0 56 21 5 o 47 44 46 0 871
08:45 2 26 138 2 13 173 5 0 49 30 11 0 70 48 40 0 6807
Total 11 84 511 § 18 785 18 0 239 77 21 5 217 161 148 0 2300
Qt'BREAKW‘i
16:00 19 28 102 4 1 58 i1 0 56 50 13 0 118 101 37 0 596
16:15 9 26 76 1 7 49 7 1 35 51 10 4 99 108 41 1 522
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16:45 7 20 99 2 7 60 12 4] 46 39 11 1 120 85 52 0 561
Total 48 o1 376 7 21 224 35 3 186 194 45 8 467 384 173 1 2263
17:00 8 29 92 1 7 54 5 4 486 40 12 3 180 125 39 0 815
17:15 kb 23 99 7 5 78 10 o} 43 43 9 6 139 109 71 0 653
17:30 7 35 103 3 3 59 6 3 42 43 11 3 154 124 48 0 649
17:45 S 25 86 0 1 42 10 2 41 33 20 1 148 135 54 0 603
Total K| 112 380 1 16 233 31 [} 172 164 52 13 591 493 212 0 2520
Grand Total 98 388 1825 39| 67 2029 96 12 833 508 138 2% 1508 1171 647 3 9391
Apprch % 4.2 16.5 77.7 1.7 3.0 921 4.4 0.5 55.2 337 9.2 1.9 453 35.2 19.4 0.1
Total % 1.0 4.1 19.4 04 07 216 1.0 0.1 8.9 54 1.5 0.3] 16.1 12.5 6.9 0.0
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Page 03
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LEVEL OF SERVICE DEFINITIONS



LEVEL OF SERVICE

Level of Service is a term used to describe vehicle operator satisfaction with the driving
experience. Research has determined that operator satisfaction is based primarily on travel speed
and delay. In urban environments these factors, travel speed and delay, are primarily controlled
by the operation of intersections.

By utilizing models to simulate the flow of traffic at intersections, the average delay experienced
by vehicles can be estimated. These models consider such factors as traffic volumes, roadway
geometry, traffic control, and driver behavior. Levels of Service designations based on a
comparison of the average delays calculated by the models with perceived acceptable delays.

The following tables illustrate the guidelines used for designating Levels of Service at
Intersections:

Level of Service Criteria

for Signalized Intersections"

A

B > 10 and <20
C >20and <35
D >35and <55
E > 55 and < 80
F > 80

B Table 6-3, Level of Service from Control Delay (2000 HCM)

Level of Service Criteria
for Unsignalized Intersections™®

>10and <15

>15and <25

>25and <35

>35and <40
> 50

o |0 [T

) Table 6-4, Level of Service Criteria for TWSC and AWSC intersections (2000 HCM)
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kevin
Text Box
Time of Day Plan
Plan   Time   Program  Day
  1        0:00        1         1-7
  2       13:00       2         2-6
  3       19:00       1         1-7

kevin
Oval

kevin
Line
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