HEINRICH & KLEIN
ASSOCIATES, INC.

TRAFFIC ENGINEERING & PLANNING
480 Herald Drive * Ambler, Pennsylvania 19002
215-793-4177 » FAX 215-793-4179

MEMORANDUM

#3634 Len Carey, Vice President - Property
Philadelphia Park Racetrack

FROM: Andreas Heinrich, P.E., P.T.O.E.
DATE: September 1, 2006

RE: Traffic Access Study
Temporary License for 2050-Slots Electronic Gaming Facility
Bensalem Township, Bucks County, PA

In accordance with your request, please accept the results of this Traffic Access
Study for the proposed 2050-Slots Electronic Gaming Facility to be constructed within the
existing Grandstand at the Philadelphia Park Racetrack located along Street Road (PA
Route 132) in Bensalem Township, Bucks County, Pennsylvania. The grandstand is being
renovated to accommodate 2050 electronic gaming devices (slot machines). It is proposed
to maintain access to the site via the main signalized driveway that intersects Street Road
(PA Route 132) at a point directly opposite Tillman Drive South, and secondary driveways
that intersect Mechanicsville Road opposite Byberry Road (signalized), and two driveways
that intersect Richlieu Road (unsignalized). It is also proposed to extend the adjacent
Applebee’s Restaurant driveway into the Philadelphia Park site to provide a second
signalized access driveway along Street Road (PA Route 132).

The purpose of this Traffic Access Study is to evaluate proposed improvements
along Street Road (PA Route 132) to provide additional right turn and left turn entry lanes
at the main driveway; and, to evaluate signal timing adjustments at both signalized access
locations along Street Road (PA Route 132). This Traffic Access Study relies on the data
and assumptions provided in the Traffic Impact Study prepared for Bensalem Township,
funded by Philadelphia Park Racetrack, and prepared by Pennoni Associates, Inc. dated
October 2004. The Traffic Impact Study presents a detailed analysis of the potential traffic
impact for construction of a new 3,000-Slots Electronic Gaming Facility which will
include restaurants, bars and nightclubs.

It is anticipated that the new 3,000-Slots Electronic Gaming Facility will be
constructed over the next two years or so. The 2050-Slots Electronic Gaming Facility being
retro-fitted into the existing grandstand will operate on a temporary basis until the new
facility can be completed. The proposed improvements to provide additional turning lanes
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and signal timing adjustments along Street Road (PA Route 132) are intended to better
accommodate short-term traffic increases associated with the 2050-Slots Electronic
Gaming Facility until such time that the new 3,000-Slots Electronic Gaming Facility
becomes operational.

It is proposed to widen and re-stripe Street Road (PA Route 132) to provide dual
left turn entry lanes, and a channelized free-flow right turn entry lane. Street Road (PA
Route 132) currently provides two-through lanes in both directions. At the intersection
with the Philadelphia Park driveway opposite Tillman Drive South, Street Road (PA Route
132) also provides a separate left turn lane in both directions and a separate southbound
right turn lane to Tillman Drive South. At the intersection with the Applebee’s Restaurant
driveway, Street Road (PA Route 132) also provides a separate left turn lane in the
southbound direction and a separate northbound channelized right turn lane. The posted
speed limit along Street Road (PA Route 132) is 45 miles per hour.

The Philadelphia Park driveway currently provides two inbound lanes and two
outbound lanes within a cartway width of 48 feet. The outbound lanes are designated as a
shared left turn/through lane and a separate right tumn lane. It is proposed to widen the
driveway to provide a third inbound lane for the free-flow operation of the right turn lane
to be constructed along northbound Street Road (PA Route 132).

While no physical improvements are proposed at the intersection of Street Road
(PA Route 132) and the Applebee’s Restaurant driveway, it is proposed to extend the
Applebee’s Restaurant driveway approximately 600 feet to provide two additional inbound
lanes and two additional outbound lanes to serve Philadelphia Park. The outbound lanes as
they intersect Street Road (PA Route 132) are designated as a separate left turn lane and a
channelized right turn lane.

Tillman Drive South provides two travel lanes in both directions with a landscaped
median separating the two directions of travel. The outbound lanes are designated as a
shared left turn/through lane and a separate right turn lane. The posted speed limit along
Tillman Drive South is 15 miles per hour.

Traffic traveling through the intersection of Street Road (PA Route 132) and the
Philadelphia Park driveway/Tillman Drive South is regulated by a multi-phased, traffic
actuated traffic control signal, with lead left turn phases provided for both approaches of
Street Road (PA Route 132). Traffic traveling through the intersection of Street Road (PA
Route 132) and the Applebee’s Restaurant driveway is regulated by a three-phased, traffic
actuated traffic control signal, with a lead left turn phase provided for the southbound
approach of Street Road (PA Route 132). Both controllers are interconnected with adjacent
signalized intersections along Street Road (PA Route 132) and are programmed to operate
on a 120-second cycle during weekday peak periods and a 100-second cycle during off-
peak periods.

Existing highway travel demand and traffic patterns at the intersections of Street
Road (PA Route 132) and the Philadelphia Park driveway/Tillman Drive South and Street
Road (PA Route 132) and the Applebee’s Restaurant driveway were determined from
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review of Turning Movement Traffic Counts completed in 2004 and presented in the
Traffic Impact Study prepared by Pennoni Associates, Inc. The two peak hours evaluated in
the Traffic Impact Study include the weekday PM peak hour (4:30 PM to 5:30 PM) and the
Saturday PM peak hour (5:00 PM to 6:00 PM). Existing peak hour traffic volumes are
summarized in Figure 1.

While traffic volumes provide a measure of activity on the area road system, it is
also important to calculate the ability of the road system to adequately accommodate the
traffic demand. This involves a comparison of peak hour traffic demand with available
roadway or intersection capacity. Intersections are usually the critical points in any road
network. At intersections, conflicts occur between through, crossing and turning traffic. It
is at intersections where congestion is most likely to occur.

A volume/capacity analysis was completed for existing peak hour traffic conditions
at the signalized intersections of Street Road (PA Route 132) and the Philadelphia Park
driveway/Tillman Drive South and Street Road (PA Route 132) and the Applebee’s
Restaurant driveway based upon the peak hour traffic volumes summarized in Figure 1.
The volume/capacity analysis was completed in accordance with the standard procedures
contained in the "Highway Capacity Manual"". By definition, vehicle capacity represents
"the maximum number of vehicles that can pass a given point during a specified period
under prevailing roadway, traffic and control conditions". The level of functioning of an
intersection or a uniform section of lane or roadway can be expressed in terms of levels of
service. A level of service is a qualitative measure describing operational conditions within
a traffic stream and their perception by motorists and/or passengers. Such measures include
speed and travel time, freedom to maneuver, traffic interruptions, and comfort and
convenience. -

At signalized intersections the factors that affect the various approach capacities
include width of approach, number of lanes, signal green time, turning percentages, truck
volumes, etc. The relative functioning of an intersection is, therefore, based on the average
control delay per vehicle for the various movements within the intersection. While volume/
capacity relationships affect the capacity, there are other parameters that affect delay and
must also be considered. It is possible under certain conditions to have excessive delays
without exceeding roadway capacity. Conversely, a saturated approach may have relatively
low vehicular delay under certain conditions. Thus, both capacity and control delay must be
considered to evaluate the overall operation of a signalized intersection.

Since operation at capacity is usually unsatisfactory to most drivers, a descriptive
mechanism has been developed which relates capacity with the expected traffic delay. This
is known as Level of Service (LOS). Level of service for a signalized intersection is
defined in terms of delay, which is a measure of driver discomfort, frustration, fuel

(1) "Highway Capacity Manual”, T ransportation Research Board, National Research Council, Washington,
D.C., 2000.
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consumption, and lost travel time. The correlation between levels of service and the
stopped delay per vehicle at signalized intersections is provided in Table 1.

The resultant levels of service calculated from the volume/capacity analysis of
existing traffic conditions are summarized in Figure 2. The results of the analysis reveal
that peak hour traffic volume at the intersection Street Road (PA Route 132) and the
Philadelphia Park driveway/Tillman Drive South and at the intersection Street Road (PA
Route 132) and the Applebee’s Restaurant driveway is generally operating at acceptable
levels of service, although left turn exiting traffic from the Philadelphia Park driveway is
operating at LOS E during both the weekday and Saturday PM peak hours. It should be
noted that the results of the analysis have been revised somewhat from the results of the
analysis presented in the Traffic Impact Study report in that the left turn factors for traffic
exiting from the Philadelphia Park driveway and from Tillman Drive South are adjusted to
reflect the fact that there is little or no opposing through traffic on either approach; and,
there are two departure lanes along Street Road (PA Route 132) so that left-turning
vehicles turn simultaneously with right turning vehicles on the opposing approach. A copy
of the volume/capacity analysis worksheets is attached.

As indicated previously, the Philadelphia Park grandstand is being renovated to
accommodate 2050 electronic gaming devices (slot machines) temporary to a new 3,000-
Slots Electronic Gaming Facility will be constructed over the next two years or so. The
temporary facility is expected to be operational before the end of the year, and it is
anticipated that the temporary facility will operate at least to the year 2008 when the
permanent facility is expected to be completed.

Based on the assumptions for trip generation described in the Traffic Impact Study
report, the new 3,000-Slots Electronic Gaming Facility, with associated restaurants, bars
and nightclubs, is projected to generate 1,074 trips (558 entering and 516 exiting) during
the weekday PM peak hour and 1,431 trips (758 entering and 673 exiting) during the
Saturday PM peak hour. For the purpose of this Traffic Access Study, the trip generation
for the permanent facility was simply adjusted by factor of 0.683 to reflect the ratio of
2,050 machines in the temporary facility versus 3,000 machines in the future permanent
facility. This will result in a projected trip generation for the temporary facility of 734 trips
(381 entering and 353 exiting) during the weekday PM peak hour and 978 trips (518
entering and 460 exiting) during the Saturday PM peak hour.

Based on the assumptions for distribution of new trip generation described in the
Traffic Impact Study report, the trip generation was assigned to the driveways that serve
Philadelphia Park. It is anticipated that approximately 64% of the trip generation will enter
and exit via the Street Road (PA Route 132) driveway, approximately 23% of the trip
generation will enter and exit via the Richlieu Road driveways, and approximately 13% of
the trip generation will enter and exit via the Mechanicsville Road driveway.

The assignment of the projected new trip generation to the intersection of Street
Road (PA Route 132) and the Philadelphia Park driveway/Tillman Drive South and to the
intersection of Street Road (PA Route 132) and the Applebee’s Restaurant driveway is
illustrated in Figure 3. As shown, it is anticipated that the main Street Road (PA Route
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132) driveway will accommodate 299 new trips (220 entering and 79 exiting) during the
weekday PM peak hour and 397 new trips (299 entering and 98 exiting) during the
Saturday PM peak hour. It is anticipated that the Applebee’s Restaurant driveway will
accommodate 171 new trips (24 entering and 147 exiting) during the weekday PM peak
hour and 229 new trips (33 entering and 196 exiting) during the Saturday PM peak hour.

As a final step in projecting traffic at the intersection of Street Road (PA Route
132) and the Philadelphia Park driveway/Tillman Drive South and at the intersection of
Street Road (PA Route 132) and at the Applebee’s Restaurant driveway existing through
traffic along Street Road (PA Route 132) was increased by a factor of 6.0% (1.5% per year
for the four year period from 2004 to 2008). Again, the assumption for background traffic
growth is consistent with the assumptions described in the Traffic Impact Study report.
Future (2008) peak hour traffic volumes are summarized in Figure 4.

As described previously, it is proposed to provide additional right turn and left turn
entry lanes along Street Road (PA Route 132) for access to Philadelphia Park. Specifically,
through a combination of widening and re-striping, it is proposed to provide a second left
turn entry lane 12 feet wide and 200 feet long on the southbound approach of Street Road
(PA Route 132); while, realigning the existing left turn lane that is 12 feet wide and 550
feet long. The Philadelphia Park entry lanes will be widened to provide a flared departure
area with two entry lanes each 15 feet wide before tapering to 12 foot wide lanes.

It is also proposed to widen northbound Street Road (PA Route 132) to construct a
channelized free-flow right turn lane with a deceleration lane 14 feet wide and 200 feet
long plus taper. The Philadelphia Park driveway will be further widened to provide a third
inbound lane for the free-flow operation of the right turn lane. Finally, these improvements
will require modification of the traffic signal operation for the intersection of Street Road
(PA Route 132) and the Philadelphia Park driveway/Tillman Drive South.

Finally, it is proposed to construct an approximate 600 foot long, four-lane
extension of the Applebee’s Restaurant driveway into the Philadelphia Park parking field.

Based on the improvements described above, a second volume/capacity analysis
was completed for the intersection of Street Road (PA Route 132) and the Philadelphia
Park driveway/Tillman Drive South and for the intersection of Street Road (PA Route 132)
and the Applebee’s Restaurant driveway. This analysis was based on the projected peak
hour traffic volumes summarized in Figure 4. The results of the volume/capacity analysis,
expressed in terms of levels of service, are summarized in Figure 5. As shown, the results
of the analysis reveal that all movements at the intersection Street Road (PA Route 132)
and the Philadelphia Park driveway/Tillman Drive South, and all movements at the
intersection Street Road (PA Route 132) and the Applebee’s Restaurant driveway will
operate at an acceptable LOS D or better during both the weekday and Saturday PM peak
hours. It should be noted that Peak Hour Factors (PHF’s) for traffic exiting the
Philadelphia Park driveway have been adjusted to reflect the higher volume and more
consistent traffic flow expected from future casino patrons versus the current racetrack
patrons. A copy of the volume/capacity analysis worksheets is attached.



TABLE1
LEVEL OF SERVICE
UNSIGNALIZED INTERSECTIONS

At unsignalized intersections the criteria used to evaluate the quality of flow is the
measure of the adequacy of the number of acceptable gaps in the through traffic stream for
drivers facing a STOP or YIELD condition. Variables affecting the gaps are the distribution or
arrival of vehicles in the through traffic stream, percentage of trucks, grades, and the amount of
time it requires to enter the traffic stream from a stop position (critical gap size). The control
delay of a critical movement includes the initial deceleration delay, queue move-up time, stopped
delay, and final acceleration delay.

As a result, the following criteria has been established:

Level

of Delay Range

Service (sec./veh/)

A less than 10

B 10to 15

C 15t0 25

D 25t0 35

E 3510 50

F more than 50
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Conclusions

The foregoing Traffic Access Study for the proposed 2050-Slots Electronic Gaming
Facility to be developed at Philadelphia Park Racetrack demonstrates that the proposed site
access improvements will be adequate to accommodate future peak hour traffic in a safe
and efficient manner.

Andrebs Heinrich, P.E., P.T.O.E.
Principal

AH:h
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OT45PM_10 273 17 0 30| 12 0 6 0 18| 13 2% 9 o 28| & 0 8 0 14 10
Total 29 ”? 6 0 1220 57 0 30 o0 87| 46 ') s6 o0 1214 34 1 36 0 71! 2502
Gand 566 81 207 o s790! 788 17 ss9 o 1384] 201 7T 18 o gast| 126 19 189 0 334] t93g
i
Apprch% 64 912 24 00 578 12 410 00 23 855 122 0.0 37.7 57 566 00
Total% 29 414 11 00 454] 41 01 29 00 70! 10 392 56 00 458] 07 01 10 00 17.




Tri-State Traffic Data, Inc.

: 610-466-1469
Lc ~tion: Bensalem Twp., Bucks Co. - _ _ File Name : MS0719-3
In. _.section: Street Rd / Phil Race Trac : - Site Code : 00000000
Date: Saturday, July 19,2003 _ Start Date : 07/19/2003
Weather: Id g ' ' Page No :2
v, T Sireel Rd
Qut -in Tota
8229] [ 8752 1&931"
35 - 38! | 73l
B264] [(8790] [77054]
307 7a78] 58] 0
o, 38 o o
207] 8017] 5861 0O
Right Thu Let Peds
4 | b
2 fEolge + - t2
B~ |~ - =D v =l =G
= [_ o ! Zidlo @ o mE_U
R i " B
E 3°s g 71812003 11:00:00 AM -1 I N e I
& —tal- Fnarznos?:as:oom W E,\,ﬁ;%
1= | Tlm|E : : B
F mom | LY jcas rRg.3 Ky
s8°%8 | e |Heauy Veticies R
' e L § ' : E "E.uaac"%
o 3 . Plojoo
.* :
ok T il
left Thru Right -Peds
201] 7544] 1079] 0O
ol 35| 21 ol
201] 7579] 1081 0O
L.._- 4
8954| [Be24| [A7778
40 37 i
8994 | 8861 | 17855
Out In Total
Street Rd




Tri-State Traffic Data, Inc.

e

_ 610-466-1469
L ~tion: Bensalem Twp., Bucks Co. File Name : MS0719-3
In._.section: Street Rd / Phil Race Trac Site Code : 00000000
Date; Saturday, July 19, 2003 Start Date : 07/19/2003
Weather: Id Page No :3
‘ Stré_et Rd Philadelphia Park Street Rd Tillman Rd
- Southbound Westbound Northbound Eastbound L
- | Thri Rig| Ped| App.|. Thr| Rig| Ped | App. Thr| Rig Ped| App. Thr| Rig| Ped| App.i int |

Sta”r’“e Ll ul o nt] siTotal| 8| w| ht] s| Tota]| | u| m| s! Tom| | ul el s Total | Total |
Peak HourFromﬁOGAM to 03:30 PM - Peak 1 of 1 : :

lntersectlo 11 30 AM

e 141 W : al -4 138 )

Voume 211 0 15 0 1643|124 2 68 0 194| 23 > 419 0 1829 17 6 24 0  47] 3713

Percent 128 862 09 00 639 1.0 351 00 13 758 229 00 362 128 511 00

©12:00 . ; _

Voume °° 32 7 0. 414/ 28 1 13 0 42| 8 344 126 0 48| 4 3 5 0 12| w4
‘Peak ' !0.981
Factor ; :

High Int. 11:45 AM - - l12:15PM 1200PM | 11:30 AM

Voume 73 348 1 0 422 45 1 16 0 62| 8 344 126 0 478 2 2 9 0 13
Peak - i 78 :

Fackor 0973 | 0.782 0.957 0.904

-a,em =~
Dul <
72] I i l 3115
15T 14170 211 0]
Right Thru Left Peds
d |- h
s ! 3 e
= 5 =y 3 North e k ‘”#g
= ﬂ—l E— «—3 ||~ &
=c|¥ L : S —[_9;.
@ .. /19/2003 11:30:00 AM ;' T -‘Jn'g_
E JE 19/2003 1215:00 PM | B L
s r z + F + =k ‘ 5
5| ol o Cars i o — =
o [ Litg Heawy Vehices ' gl - gE
{ 2 a “3 i
e i g
Left Thru_Right Peds
[ 23] 1387] 419] : 0!
(1%es| [1829) [3asa; |
Out In Total
Street Rd



L~ ation: Bensalem Twp., Bucks Co.

Tri-State Traffic Data, Inc.

610-466-1469

File Name : MS0719-3
Ir....section: Street Rd / Phil Race Trac Site Code : 00000000
Date: Saturday, July 19, 2003 Start Date : 07/19/2003
Weather id Page No :4
= : “StreetRd . Philadeiphia Park ~Street Rd Tiliman Rd |
! Southbound - - Westbound Northbuund Eastbos.;nd
j Thr| Rig Ped App. Thr| Rigi Ped| App. Thri Ped | App. Thr‘ Rigi Ped| App.| Int
Start T"“e’ eft! ol e Total | Y] y| ht] s| Towi| Lef hti s| Totall "% 4| ht] s! Total | Total
Peak Hour Frorn 03 45 PM to 07: 45 PM Peak 1 of 1 -
Intersecuo CISOUPM ] |
136 : 130 &0
Vo!ume 27 1 48 _0 1436 | 249 9 75 0 433! 39 0 69 0 1408 30 3 39 0 72| 3348
Perce_nt 1.9 948 33 00 187.5 21 404 0.0 28 923 49 00 417 42 542 00
- 05:00 ag : & o
ik 7 361 11 0 373 95 3 59 0 157 9 321 18 0 348 4 0 4 0 8 892
Peak : 0.939
Factor: .
Highint. 05:00 PM. 0 | 05:00 PM 05:45 PM 05:45 PM -
Volume ~ 7 361 11 0 - 379! 95 3 59 9] 187, 10 367 18 0 395 10 2 13 0 25
Peak. j :
Factor .-(.].94? 3 0.589 0.891 0.720
Street Rd
out in Total
1505] [ 1436] [ 2941]
(48[ 1361271 . 0]
Righi Thu Left Peds
« | b
e
528 [Gle 4 - 2.
A E i L‘%D"‘ ol
] - L-- w|~ 0
2 ﬁ E— _ 3| 8]
C_Ehl a2 Erm——— Clo L _ o]
S5 L L. 92003 0000 P | Fi Halss
E L gz /18/2003 5:45:00 PM | —a| | & B
- = T - i ~ 3 n
[ai I ]
=1 = Cars —) ! f—(r
OE | e {Heavy Vehides J gLl e
& = o=
L il
A
Left _Thru_Right Peds
{381 1300] &3] 0!
| G
71848}  1408] I 3057
Out In Total
Street Rd




Tri-State Traffic Data, Inc.
610-466-1469

i

-

Loeation: Bucks County, PA File Name : AF0610-4
It section: Street Rd / Applebees Site Code : 00000000
Date: Tuesday, June 10, 2003 Start Date : 06/10/200:
Counter: RZ ; Page No :1
N Groups Printed- Cars - Heavy Vehicles -
! Street Rd. Applebees Street Rd.
{ ;' Southbound Westbound Northbound
' e l | Ri | App. i | s | App. . App. Int.
i Start Time | Left | Thru : Right{ Peds [ Total Left 4 Thru!F Right | Peds Total Left| Thru| Right| Peds Total Total
! Factor| 1.0 1.0 10 1.0 1.0/ 10! 101 10 1.0 10 1.0 1.0
03:00 PM 4 377 0 0 381 7 0 4 0 11 0 359 4 0 363 755
03:15 PM 3 362 0 0 365 4 0 6 1 11 0 3% 2 0 398 774
03:30 PM 4 387 0 0 391 2 0 3 0 5 0 419 6 0 425 821
___ 0345PM 8 421 0 0 429 3 0 3 1 7 0 436 -5 0 441 877
Total 19 1547 0 0 1566 16 0 16 2 34 0 1610 17 0 1827| 3227
04:00 PM 1 448 0 0 ,449! 13 0 3 1 17 0 39 8 0 404 870
04:15 PM 2 447 0 ] 449 6 0 5 1 12 0 410 8 0 418 879
04:30 PM 5 475 0 0 480, 11 0 3 0 14 0 527 13 0 540! 1034
. 0445PM 5 452 0 0 457, 110 0 0 11! 0 480 11 0 491| 959
Total ~ 13 1822 0 0 18357 41 0 i 2 54] 0 1813 40 0 1853 3742
05:00 PM 2 504 0 0 506 22 0 3 0 25 0 453 11 0 464 995
05:15 PM 5 451 0 0 4561 16 0 6 0 22 0 464 10 0 474 852
05:30 PM 6 523 0 0 5291 . 19 0 8 1 28 0 405 5 0 410| 967
05:45 PM 7 457 00 464, 9 0 1 0 10 0 416 7 0 423 897
Total 20 1935 0 0 1955 66 0 18 1 85 0 1738 33 0 A771| 3811
06:00 PM 9 471 0 0 480 13 0 8 0 21 0 377 15 0 392 893
06:15 PM 3 514 0 0 517 10 0 5 0 15 0 35 10 0 360 892
06:30 PM 2 485 0 0 467 | 4 0 5 0 g 0 341 5 0 345 822
0645PM 5 435 0 0 4400 4 0 1 0 5 0 386 4 0 390 835
" Total 19 ‘1885 0 0 19041 31 0 19 0 50 0 1454 34 0 1488 3442
Grand Total 71 7189 0 0 7260i 154 0 64 5 223 0 6615 124 0  6739] 14222
Apprch% 1.0 990 00 00 . 691 00 287 22 00 982 18 00
Total% 05 505 00 00 51.0] 11, 00 05 00 16/ 00 465 08 00 474




Lr

In...section: Street Rd / Applebees -
Date: Tuesday, June 10, 2003

tion: Bucks County, PA

Counter: RZ

Tri-State Traffic Data, Inc.

610-466-1469

File Name
Site Code
Start Date
Page No
Street Rd.
. Out In Total
i '6608] 7124] 13732
71| | 136! [ 207
{_6679] | 7260! [13938
S
= T
7053, 71: 0
136 0 0
L7189, 71 0
TTu Left Peds
+ f-I__o
i ~ 3 o £
North L& [
2%‘0& b
pB/10/2003 3:00:00 PM | - 3]
B/10/2003 6:45:00 PM | g o NS e
i b & G @ 8
iCars i o ___ -
‘Heavy Vehicles | 3 -
©lnlo = =2
onomnl
i
Thru  Right Peds
6544 123 0
71 1 0
ee1s[ 124 0
R
{7206] 6667 [13873
© 137 | 72) | 209
i_7343] |_B739) | 14082
Out in Total
Street Rd.

- AF0610-4

: 00000000
- 06/10/2003
12



Tri-State Traffic Data, Inc.

610-466-1469

-

L~ ~tion: Bucks County, PA File Name : AF0610-4
In._.section: Street Rd / Applebees - Site Code : 00000000
Date: Tuesday, June 10, 2003 Start Date : 06/10/200:
Counter: RZ Page No :3
[ T Street Rd. "~ “Applebees Street Rd.
L Southbound | Westbound , Northbound
1 3 I T = -
Start Time | Left| Thru Right% Peds | %Ptg-l Left; Thru! Right; Peds ?’0}; Leﬂ[ Thru' Right| Peds %ftzi T;?aijl
Peak Hour From 03:00 PM to 06:45 PM - Peak Tof T ' e
Intersection 04:30 PM .
Volume 17 1882 0 0 18991 60 0 12 0 72 0 1924 45 0  1969| 3940
Percent 08 991 00 00 833 00 167 00 00 977 23 00
04:30 Volume 5 475 0 0 4801 11 0 3 0 14 0 527 13 0 540 | 1034
Peak Factor | 0.953
High Int. 05:00 PM 1 05:00 PM 04:30 PM
~ Volume 2 504 0 0 506 22 0 3 0 25 0 527 13 0 540
Peak Factor 0938 0.720 | 0912
Street Rd.
Out n Total
[4e38] [ 7883] [ 3835
1882 171 0
Thru Left Peds
e [ Ly
T | EIO
- I {=4
i North =& R
| = 2
H — h=1
B/1072003 4:30:00 P | —a 5§
;nwzooa 5:15:00 PM [ h o
: ':Cam H E -
| lHeawVehides | . %
f T
& : Thu Right Peds
[1524] 45 "0)
Cisdz] 1988} T
Out In Total

Street Rd.




L~ *i'ﬁdn" Bensaiem Twp:, Bucks Co.

Tri-State Traffic Data, Inc.

610-466-1469

File Name : MS07194
lr..-.sectxon Street Rd @ Applebees Drvw Site Code : 00000000
Date: Saturday July 19, 2003 Start Date : 07/19/2003
Weather wc : Page No : 1
: 3 ) Groups Printed- Cars - Heavy Vehicles
1 Applebees Driveway Street Road Street Road ]
}_ ; ; Southbou'nd Westbound . ; Eastbound
. App.|  Biaht] - App. : App. nt ]
| SlanTme _ Leftf Thru‘ nghir Pedsf Total _Leﬂl. Thru | Right Peds Totat| Left| Thru| Right| Peds Total TotaH
__ Faderl 10| 1ol 101 10| 0] 101" _10] 10 10| 10| 10| 10 ]
_;100515&__ 2.0 5% " D. & 0 300 . 4 0 304 3 361 0 0 341 670
IE15AM. < 4 @ g g 5/ "0 306 7.0 33] 0 389 0 0 389 707
130AM 5 0 .4 g 8/ ° 0 363 -4y 0.- ‘37| 6. 408 .0 0 414] 790
11:45 AM S e SR 6! 0 373. 9 0 382 5 414 0 0 4191 807
o a0l 14 0 7 A 2] 0 1342 24 0 1%6] 14 9572 0 0 1586 2974
121004 00 Bl vy 28 0. 3005 b "v395] 5 434 0 0 4297 847
3215 5000 Zow0, - 8 0 3947503 0 . Cagr| .2 s 0 0 427 832
1230 | . “wp it Tlg 3 + '8 ‘3@ o 0 3971 4 433 0 0 437! @37
£ 7 Ak aep 10, 0 369 . 10 0 379 2 393 0 O 395, 784
LT 30 0. 13 T 44 0 1545 . 23 0 1568| .13 1675 0 0 1688 3300
O0PM 5 o 2. . g 7i 0 38 3 o 331 2 416 0 0  418] 758
01:15 PM 1 0 3 0 4 0 3. . 3 0 38 2 a3 0 0 394 784
-01:30 PM 6 0 0 1 71 0 384 5 1 390 5 400 0 0 405] g2
0145PM 7. . 0 : 2 9 9! 0 360 7 0 387! .3 387 0 0 3%0]| 786
. Tol 19 0 7. 1 27] 0 14557 18 " 1 1474 12 9505 0 0 1607 3108
*** BREAK ***
050PM. 5 0 2. g 7{ 0 401 10 0 41 7 38 0 0 301 gog
15:15 PM 3 0 4 1 8f 0 347 8 1 356 | 10 367 0 0 377 741
530PM 4 0 B 0 10; 0 371 8 0 379 7 334 0 0 341 730
0545PM 5 0 4 0 9l 0 411 17 o 428 8 391 0 0 399 836
Tol 17 0 16 1 347 0 1530 43 1 1574| 32 1476 0 0 508! 3116
0600PM 11 0 1 g 2 0 35 12 0 47| 3 33 0 0 337 56
06:15 PM 6 0 5 .0 11 0 ‘33 12 o 375 4 384 0 0 38| 774
06:30 PM 4 0 3 1 8 0 333 71 341 10 355 0 0 35! 714
0645PM 8 0. 10 0 18 0 353 20 0 . 373 1 322 0 0 323 714
Tol 29 0 19 7 48 0 1444 51 1 149 18 1395 0 0 141372958
0700PM 8 - 0 . 3 0 i 0 308 6 0 34| 2 319 0 0 31| 645
07:15 PM 8 0 12 0 2] 0 342 8 0 350 6 331 0 0 337 707
07:30PM 4 0 6 0 10 0 32 13 0 335, 12 328 0 0 340 685
0745PM 10 0 ¢ 0 16 0 276 7 0 283] 4 308 0 0 312l 11
Total 30 T 0 571 0 1248 34 0 1282] 34 1286 0 0 1310|2649
GrandTotal 139 0 89 5 23] 0 84 193 3 8760{ 113 8999 0 0 9112} 18105
Appch% 597 00 382 2.1 i 00 978 22 00 | 12 988 00 00 g
Total% 08 00 05 00 131 00 473 11 00 484] 06 497 00 o00 503!



Tri-State Traffic Data, Inc.

610-466-1469

Lc tion: Bensalem Twp., Bucks Co. File Name : MS0719-4

In..section: Street Rd @ Applebees Drvw Site Code : 00000000
Date: Saturday, Ju!y 19, 2003 ' - Start Date : 07/19/2003
Weather: wc Page No :2
Applebe-ﬁD'nvew-ay .
Out In Tot.al
306] - zaa] [ 538
0f 2]
306 __.@! ]:539
EE] -139 5
] ] 0
83] 139 5
;Rl'?ht Left Peds
—[wola| %
L i | | glo
=i = :EJ e t"f; a f2ls 8=
B © ~|od - . g = i %]
=k - o 119/2003 11:00:00 AM
-6.5§".!5 §3*§§—. 118/2003 7:45:00 PM ‘ —3@ 8 Bl 1T
2 : A b ) : [ S e Se &
@ e Lol i 1 E; ¥
387 ¢ | i Seieo] 3, 38




Lr tion: Bensalem Twp., Bucks Co.
In._.section: Street Rd @ Applebees Drvw
Date: Saturday, July 19, 2003

610-466-1469

Tri-State Traffic Data, Inc.

File Name : MS0719
Site Code : 00000000
Start Date : 07/19/200

Weather: wc PageNo :3
f _ } Applebees Driveway ] Street Road Street Road i
| o -_Southbound . 1 j ' Westbound . . Eastbound
; o 1 e o T App.] A K s . int.
| Start-Tlme[ Leﬂ! Thrull Right Pedsl Tt]:tgli Leﬂ‘ Thru!_R}ght_g Peds% %ptzll Left_ Thru | Right Pedsi’ _ ?c?tgl Tot::li
Peak Hour From 11:00 AM fo 03:30 PM - Peak 1 of 1 e DR ' ' -
Intersection  11:45 AM : i (. . :
- Volume 26 0 13 1 40 0 1549 ~ 22 0 1571 16 1696 0 0 1712 3323
Percent  65.0 00 325 25 i 00 986 1.4 0.0 ' 0.9 991 0.0 0.0
12:00 Volume 17 0 5 1 23 ul 0 390 5 0 395 5 424 0 0 429 847
Peak Factor : l - . . ' 0.981
Highint. 12:00 PM 112:15 PM © 112:30 PM
Volume 17 0 5 1 231 0 394 3 0 - 397 4 433 0 0 437
Peak:Factor ' 0.435 | 0.989 0.979
Applebees Driveway
Out “In . _Total
[ 40
13 26 1)
Right Lefi Peds
] L
B!
B g . o R
o LJ E_J North L?E [ . L7e)
é l:ig _ = I . ?:
5 = [BE— /1572003 11:45:00 AM +—3 3155
el B 11812003 12:30:00 PM B3
0 — | [Om . o ! =
=5 L cars g - oL
Ot‘[ Heavy Vehidles §E




Tri-State Traffic Data, Inc. =
: _ _ w o 610-466-1469 :
L~ ~tion: Bensalem Twp., Bucks Co. ‘File Name : MS0719-4

In._.section: Street Rd @ Applebees Drvw | ' ~ Site Code : 00000000
Date: Saturday, Juiy 19, 2003 ' Start Date : 07/19/2003
Weather wC ¥ . . : Page No :4
Applebees Driveway Street Road Street Road
o o . Southbound ; i Westboulnd 5 . . ‘E'astbound
StaitTime | Lefl| Thu| Right| Peds| 75Pi! Left| Thru| Right| Peds| 2P| (e Th | Right| Peds| PP |

Peak Hour From 03:45 PM to 07:45 PM Peak 1of1
Intersection 05:00 PM

Volume 17 0 1_6 1 34 0 1530 43 1 1574 32 1478 0 0 1508 3116
: Percent 50.0 0.0 471 29 00 972 27 0.1 21 g7.8 0.0 0.0
05:45 leurne 5 -0 4 0 9 0 411 17 0 428 8 391 0 0 399 836
Peak Factor e : 0.832
‘HighInt 05:30PM - oo 05:45 PM 3 . 05:45 PM
~ Volume 4 0 6 o 10 0 411 - 17 0 428 8 391 0 0 399
Peak Factor By it 0.850 : 0.919 ' 0.945 |
Appiebees Driveway
Out . in Total
[_75] [ 34 [ _109]
[ 1
ight - Left Peds
il !

- )

EE‘ . E"-,-;_‘T‘ T += DI
R Y g
e |8 s ; 3
K | bl
< Eely §—+ 71512003 5:00:00 PM <—g "%Fi
g U T 11912003 5:45:00 PM Sl | B &
o ] o ) & —

=5 [—' K] Cars ?i -

ole H i g glo
] Heavy Vehicies S5
I e B2




Tri-State Traffic Data, Inc.
' 610-466-1469 _
L tion Bensalem Twp Bucks Co. ; ' File Name : MS07194

In.ersection: Street Rd @ Applebees Drvw : : Site Code : 00000000
Date: Saturday, July 19, 2003 - ' Start Date : 07/19/200:
Weather we __ Page No :1
' Groups Printed- Heavy Vehicles .
| : Applebees Driveway i Street Road Street Road 1
i - Southbuund ! Westbound Eastbound _
_ : App.| = App. l App. int.
gmn Tlme Left Thr_u’ nght ] ngds Total Left| Thrul. “Right Peds | Total | Left! Thru‘l Right | Peds Teet|  Tomi]
" Factor 1.0 1.0] 1.&; 10 i 1.0 1.0 100107 1or 10f 10 1.0 i
11:00 AM 0 0 0 0 0; o 270 0 2 0 4 0 0 4 6
11:15 AM 0 0 0 0 0! 0 8 .0 0 3 0 6 0 0 6 ¢]
11:30AM° 0 0 0 0 0f o0 1540 0 1 0 3 ] 0 3 4
11:45 AM 0 0 0 0 ol o 2 0 0 2 0 3 0 0 3 5
~. Total 0 0 0 0 0i 0 8 [ 8 0 16 0 0 16 24
1200l(M 0 0 o . o of o0 4. 0 o 4 0 3 o o 3 7
12:15 PM 0 0 0 0 of 0 o0 0 0 0 0 2 0 0 2 2
12:30 PM 0 0 0 0 o] o 3 0 0 3[ 0 3 0 0 3 6
12:45 PM 0 0 0 ‘o 0; o 3 0 0 3 0 1 0 0 1 4
ol 0 0 0 0 0; 0 10 0 0 0] 0 = 0 0 g 19
01:00 PM 0 0 0 0 o] o 2% 70 0 2l o 2 0 0 2] 4
01:15 PM 0 0 0 0- 0/ 0 4= g 0 4 0 2 0 0 2 6
01:30 PM- 0 0 0o 0 ol o 1 0 0 1 0 0 0 ] 0 1
0145PM 0 0 0 o ol 0o 3 o g 3] 0 1 o o 1 4
—Total 0 0 0 0 0f 0 1o 0 0 0] 0 5 0 0 5] 15
“~ BREAK *+*
0515PM 0 0 o g o0 0o o o o of o 2 o o 2| 2
"5:30 PM 0 0 0 0 0l o 1 0 0 1 0 3 0 0 3| 4
5:45 PM 0 0 .0 0 0/ O 0 0. 0 0 0 3 0 0 3] 3
Total 0 0 0 0 0T o0 1 0 0 1 0 8 0 0 8] 9
06:00 PM 0 0 0 0 0; 0 2 0 0o 2 0 3 0 0 3] 5
06:15 PM 0 0 -0 0 0] 0 0 0 0 0 0 1 0 0 1‘ 1
BREAK *** :
06:45 PM 0 0 0 0 0/ o 1 0 0 1 0 1 0 0 1] 2
Total 0 0 0 0 ol 0 3 0 0 3 0 5 0 0 5] 8
07:00 PM 0 0 Q 0 0i 0 0 0 0 0| 0 1 0 0 1] L
BREAK =
07:30 PM 0 0 0 0 0! 0 1 0 0 1 [ 0 1 0 0 1 ‘ 2
07:45 PM 0 0 0 0 0i © 0 0 0 0/ 0 2 0 0 2 2
Total 0 0 0 0 C! 0 1 0 0 1] 0 4 0 0 4| 5
Grand Total 0 0 0 0 0] 0 33 0 0 33 0 47 0 0 47 80

|
Apprch % 0.0 0.0 0.0 0.0 f 0.0 1000 0.0 0.0 0.0 100.0 0.0 0.0 l
Total % 0.0 0.0 0.0 0.0 0.0 ! 0.0 412 0.0 0.0 41.2 00 588 0.0 0.0 58.8
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HCM Signalized Intersection Capacity Analysis
12: STREET ROAD (PA 132) & PHILA PARK

%)
Total Lost time (s)
Lane Util. Factor
Frt

Fit Protected
Satd. Flow (prot)
Flft Permitted -

Satd. Flow (perm)
Volume. {vph) -
Peak- hour factor PHF
Adj. Flow (vph) - 18
R Reduction (vph) 0
-ane Group Flow (vph) 18 2043
Heavy Vehrc!es ( % 0%

%u', : Type pm+pt'"-__.ff-i"'--'.l" T
Protected Phases 5

Permitted Phases 2
Actuated Green, G (s) 738
Effective Green, g {S). 2 79.8
Actuated g/C Ratio 0.66
Clearance Time {s) B0 B

Vehicle Extension (s) 3.0

Lane Grp Cap (vph) . 126 21z

v/s Ratio Prot 0.01 :
VIsRatoPerm 009 g

v/c Ratio 0.14
Uniform Delay, d1 158

Progr_ess:on Factor 1.00
Incremental Delay, 42 9.5
Delay (s) 16.4

Levelof Service - AP e
Approach Delay (s)
Ap Los

Volume to Capac:ty ratio

dCyclelength(s) 1200 sym of lost time (s) C 420

Intersectlon Capacity Utilization 82.7% ICU Level of Semce E
Analysis Period fmin) e 445 : ;

¢ Critical Lane Group

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 WEEKDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 1



Lanes, Volumes, Timings
12: STREET ROAD (PA 132) & PHILA PARK 6/6/2006

O TR 2 ML N S N

T:me To Reduce (s) ; } : ; : ; :
RecallMode .~ None C-Min C-Min None C-Min = None None ‘None
Walk Time (s) o '
Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s) 817769 769 84.0:::812 . i 442021292
Actuated g/C Ratio 068 064 064 070 068 024 0.24
vicRatio 0.11 094 - 003 024 080 v 0. 12590:35
Uniform Delay, d1 53 205 09 53 162 353 240
Control Delay 70803 38 88 MBS wd5g osy
Queue Delay 00 00 00 00 0 0 O 0 0 0
LOS A C A A B D C

Approach Delay : O e T L A R Sl oo pBB e i e
Approach LOS Cc B Cc
Queuelength S0th(ft) - 4 747 4~ 9 439 .31 g5 -
Queue Length 95th (ft) 11 #980 12 20 694 61 117
Intomal Gink Distift) -~ ./ 7 870 10l BT O e
Turn Bay Length (ft) 800 275 200

Base Capacity (voh) . =161 12180 1072 1732320 =
Starvation Cap Reductn 0 0 0 0 0
Spillback CapReductn. = 0. =0 0 - Q0
Stora Cap Reductn

Cycle Length: 120
Actuated Cycle Length: 120 - A Sz o NE S
Offset: 13 (11%), Referenced to phase 2 EBTL and 6 WBTL Start of Green

Natural Cycle: 100 i e e

Control Type: Actuated Coordmated
Maximum v/c Ratio: 0.94 o B R S R
Intersection Signal Delay: 27 5 Intersection LOS: C
Intersection Capacity Utilization 82.7%  CULevel of Service E =
Analysis Period (min) 15
Entered Value -
# 95th percentile volume exceeds capacity, queue may be ionger
. Queue shown is maximurn after two cycles. = L TR R e e

Splits and Phases:  12: STREET ROAD (PA 132) & PHILA PARK

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 WEEKDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 2
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HCM Signalized Intersection Capacity Analysis
12: STREET ROAD (PA 132) & PHILA PARK 6/6/2006

R N N Y,

ane Configurations
Ideal Fiow (vphpl) 1800 19
Lane Width 12
Grade (%) ~ o
Total Lost time (s) 3.0
Lane Util. Factor 1.00
Frt 1.00 ;
Fit Protected - 0 0.95. 200
Satd Flow (prot) 1 ?96
179 1710 1723
Peak-hourfactor PHF 0.94 084 094 o0 : : 072 072 072 o
MR . UROIAME 1M NAB B s g -
RTOR Reduction (vph) 0 0
Lane Group Flow (vph) 29 - 1448 3
Heavy Veh:cles (% 0% 0% 0%
Tum T © . pmépt . " Perm pmept

a4 F
900 1900 1900
14 12_

3.0
1.00
0.85
w1400
1723
e

60.4 592 592

664 622 822

0.66 ;
Olearance':ﬁlne {s) B0 0 6.1
Vehlcle Extensaon (s) 3.0

v/c Ratio 0.16 0. . ! : : 0.03

Uniform Delay, d1 B A o B R B ) T s SRR R ey
Progression Factor 100 100 100 100 1.00 1.00
Incremental Delay, d2 VAT D s 90 ' Dﬂ
Delay (s) 10 1

Level of Service -

y ge Control Delay - a1 i 38
HCM Volume to Capacity rath 0.74
Actuated Cycle Length {s) Taw 000 - Sum of lost time (s) _
Intersection Capacity Uhhzat:on 65 7% iCU Levei of Serwce
Analysis Period (min) AR e ik e
c Critical Lane Group

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 SATURDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 1



Lanes, Volumes Timings L
12: STREET ROAD (PA 132) & PHILA PARK 6/6/2006

"—-\f‘"‘\\TK\Jv*’

Before Reduce (s) 0.0 0.0 0.0 7D

Time To Reduce (s) 0.0 00 00 00 00 0.0 00 ;
RecallMode - - - None C-Max C-Max - “None C- Max:#5 w “Min " Min" *Min
Walk Time (s) ' '
Flash Dont Walk (s)
Pedestnan Calls (#/hr)
Act Effct Green (s) BT8R
Actuated gc Ratlo 0.68
v/c Rafio' 014 i
Umform Delay d1 4.6

Control Delay 8.8 43,
Queue Delay 0.0
TolElDelay - o 183 e

LOS A
Approach Delay
Approach LOS

Quete. Length 50th (ft) - B g
Queue Length 95th (ft) 13

T 800
Base Capacity {vph) 200

Starvation Cap Reductn o _'
Spillback Cap Reductn ¢

Storage Cap Reductn 0

ctuated Cycle Length: 100 =+ : S R
Qf__fg.et 13 (13%), Referenoed to phase 2 EBTL and 6 W L

Natural Cycle 80

Intersection LOS: B
tion Capacity: Utl[:zatlon 65.7% 3Gu__té§'rétbf'5éﬁi¢é Citai 0
s Period (min) 15

serEnteredValie’ - o i ss e

Splits and Phases:  12: STREET ROAD (PA 132) & PHILA PARK

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 SATURDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 2



HCM Signalized Intersection Capacity Analysis
15: STREET ROAD (PA 132) & Applebee's 7/19/2006

e Y

Lane Configurations
Ideal Flow (vphpl) 1900 1900 " %
Lane Width 12

Grade (%) A

Total Lost time (s) 30 30 30 30 30 30

Lane Util. Factor 100 095. 0. 95 1.00 1 00 " "1.00 LA
Frt 1.00 1.00 1.00 1.00 0.85

Fit Protected D95 00 400, 49.00 10,05 00w
Satd. Flow (prot) 1814 3438 3438 1714 1986
Fit Permitted 005 1.00 - 4200 = 1100 . 95 - 1.00 5
Satd. Flow (perm) 102 3438 3438 1714 1986 '
Volume (vph) - et E BT U 1924 TR
Peak-hour factor, PHF 084 094 0091 0.91 )
Adj. Flow {vph) 18 2002 2114 - 49 - 83 A7
RTOR Reduction (vph) 0 0 0 0 0
Lane Group Flow (vph) 18 2002 2114 A9 88 g
Heavy Vehlcles (%) 0% 2% 1% 0% 0%

Tum Type i PMEPE: T AR
Protected Phases 1 6 2
Permiitted Phases LB
Actuated Green, G (s) 100.1 100.1 91 7
Effective Green, g (s) 103.1 1031 047
Actuated g/C Ratio 086 086 0.79
Clearance Time (s) B0 0 8.0 e
Vehicle Extens:on ( s) 3.0 3.0 3.0

Lane Grp Cap (vph) 165
v/s Ratio Prot 0.00
vis Ratio Perm 0085 Sl :

v/c Ratio 0.11 0 68 0 78 046 0. 01

Uniform Delay, d1 BB 8 69 -:0-0 518 . 00 R N PR
Progression Factor 1.00 100 133 100 1.00 1.00
Incremental Delay, d2 0.3 AR e 00
Delay (s) 93 41 108 00
Level of Service AT B
Approach Delay {s)
Approach LOS

Averag ay HCM Level of Sery
HCM Vo!ume to Capacuty ratio
Actuated Cycle Length (s) - 120  { - Sum of. lost time (s) :
Intersection Capacity Utmzation 63 2% ICU Levei of Serwce
Analysis' Period {min) ° el | e R R e
¢ Critical Lane Group

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 WEEKDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 1



Lanes, Volumes, Timings
15: STREET ROAD (PA 132) & Applebee's 7/19/2006

CPT L S T

me Before Reduce (s) - 0.0 A A

Time To Reduce (s) 0.0 0 0 o 0 0.0

Recall Mode None C-Min C-Min ' ‘None

Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 104.1 1047  99.9.120.0° -A2.1:4200

Actuated g/C Ratio 087 087 083 100 010 100

v/c Ratio - 008 067 074 0.03 H0.41::001

Uniform Delay, d1 1.2 2.8 6 9 0.0 51‘7 0.0

Queue Delay 0.0 0.1 1 2 0.0 0 0 0.0

Total Delay 25 48 124 .00 52 5. 00

LOS A A B A D A

Approach Delay ! 48 122 438" E

Approach LOS A B D

Queue Length 50th (ft) 2 214 B38 . L P

Queue Length 95th (ft) 6 343 968 moO 86

Internal Link Dist (ff) C 7 1740 - 740 LEeTA0207

Turn Bay Length (ft) 200 300

Base Capacity (vph) 220 < 4714

Starvation Cap Reductn 0

~ Spillback CapReductn - 0
Storage Cap Reductn 2

Reduced vic Ratio 0.08

“Other

' ype
Cycle Length: 120
Actuated Cycle Length: 120 : ; Eank b ey M e R
Offset: 44 (37%), Referenced to phase 2: WBT and 6 EBTL Start of Green
Natural Cycle: 90 : AL o
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.74 o Tabnande e
Intersection Signal Delay: 9.4 Intersection LOS: A
intersection Capacity Utilization 63.2% ~ 1CU Level of Service B
Analysis Period (min) 15
m Volume for 95th percentile queue is metered by upstream signal. R o T

Splits and Phases:  15: STREET ROAD (PA 132) & Applebee's

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 WEEKDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 2



HCM Signalized Intersection Capacity Analysis
15: STREET ROAD (PA 132) & Applebee's 7/19/2006

i S

Lane Conﬁguratlons
ldeal Flow (vphpl) 1900
Lane Width 12
Grade (%) L% T e
Total Lost time (s) 30 30 30 .
Lane Util. Factor 100 095 095
Frt 1.00 1.00 1. OU
Fit Protected <088 00
Satd. Flow (prot) 1814 3472
Fit Permitted 011 - 1.00
Satd. Flow (perm) 214 3472 3472

Volume {vph) | 382 1476 4530 437
Peak-hour factor, PHF 095 095 o 92 0.
Adj. Flow (vph) 34 1554 .1663° 47 20
RTOR Reduction (vph) 0 0 0

Lane Group Flow (vph) 34 1554 - T e
Heavy Vehlcies (%) 0% 1%
Tumdyps "~ pmapt o
Protected Phases 1 6
Permrtted Phases : 6 : 2
Actuated Green,G(s) 86.0 86.0 . -
Effective Green, g (s) - "89.0 : 89.0 - 795 1000
d g/C Ratio 089 0. 89 ;
Clearance Time (s) <60 180 8,
Vehlcie Extensron (s)

vi/c Ratio 0.12 0 50 :

Uniform Delay, d1 ke 40, 00
Progression Factor 1‘00 1 00 ; .
Incremental Delay, d2 0.2 B N T aneiE Yo
Delay (s) 29 3

Level of Service - A R

ontrol Delay -
HCM Volume to Capac:ty rat:o
Actuated Cycle Length (s)
lntersectlon Capacnty Unhzation
c Crftlcaf Lane Group

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 SATURDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc,, Inc. Page 1



Lanes, VVolumes, Timings -
15: STREET ROAD (PA 132) & Appliebee's

7/19/2006

Time To Reduce (s)
RecallMode
Walk Tlme( s)
Flash Dont Walk (s)
Pedestrian Calis (#fhr
Act Effct Greéen (s)
Actuated g!C Raho
vic Ratio

Uniform Deiay d1
Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Quetie Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Tum Bay Length (ft)
B :

CapReductn .

Cycle Length 100

Actuated_Cycle Length: 100 ik
8 (28%), Referenced to phase 2 WBT and 6:EBTL, Start of Green

Offs
Naturai;C ycle: iR

Control Type: Actuated Coordlnated
Maximum vic Ratio: 0.56 -

Intersection Signal Delay 2. 2
Intersection Capacity Utilization 52. 3% -
AnaIys:s Period (min) 15

[ 2 for 95th percentile queue is: Mmetered by upstream signal

Splits and Phases:

n Cap Reductn

15: STREET ROAD (PA 132) & Applebee's

- NN/

820 .
0.92 :
0.13 02
0.6
16
0.0
1.6
A

6

200
(312
0

o Intersectlcn LOS A
1CU-';LeveI of Serv:ce A

i ff—

= wiTa b s, AL W b F 3

PHILA PARK 2004 - EXISTING CONDITIONS 6/6/2006 SATURDAY PM PEAK
Heinrich & Klein Assoc.,, Inc.

Synchro 6 Report
Page 2



HCM Signalized Intersection Capacity Analysis
12: STREET ROAD (PA 132) & PHILA PARK 8/29/2006

St 2 20 N U T

Lane Conﬁguratxons %

Ideal Flow (vphpl) 1900 1900 1900 . 1900 1900 +1800. 1900 1900 4900 - 1900 1900 1
Lane Width 1212 13 12 12 14 12 1 14 12 12 12
Grade (%) ; T, R A e D% o liselnapen s e
Total Lost time (s) 30 30 30 30 30 30 30 30 30 30
Lane Util. Factor 097 095 1.00 1.00. 095 1.00 £:00: 00 o 0 T
Frt 1.00 100 085 100 100 085 1.00 085 1.00 085
FltProtected 095 1.00 1.00°:095 14 00800 % o G085 1 400 - e s
Satd. Flow (prot) 3484 3522 1660 1796 3556 1664 1805 1723

Fit Permitted 095 1.00 7 0~ 0.0 00 100 - -#30:95 " '1:00
Satd. Flow (perm) 3484 3522 1805 1723
Volume {vph) oONMAT 215 #e S QAR -
Peak-hour factor, PHF 0.93 093 085' 0.85 0.85
Adj. Flow (vph) - 158 . 2274 2o 159
RTOR Reduction (vph) 0 0 0 0 77
Lane Group Flow (vph) ~ 158 2274 20 a1 082 B2
Heavy Vehicies (%) 0% 2% ' 6 0%
Tamndype. . S PPot P Perm. Perm.
Protected Phases 5
Permitted Phases
Actuated Green G(s} 10.4 3
Effective Green, g(s) 134 78
Actuated g/C Ratio 0.11
Clea ance Time (s) - (280 60 B
Vehrcie Extensmn (s)

v/s Ratio Perm i
v/c Ratio 0.41
Uniform Delay, d1 49.6
Progression Factor 1.05
Incremental Delay, d2 04125
Delay (s) 52.5
Leveliof Service - I R R
Approach Delay (s}
Approach'.OS

erag ntrol Delay
HCM Volume to Capacity ratio
Actuated Cycle Length (s) - . 120 0 “Sumoflosttime(s) - S S
Intersection Capacity Utilization 88 1% ICU Level of Serwce
Analysis Period {min) g S e e s
¢ Critical Lane Group

PHILA PARK 2008 W/ 2050 SLOTS 6/5/2006 WEEKDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 1



Lanes, Volumes, Timings i
12: STREET ROAD (PA 132) & PHILA PARK 8/29/2006

/‘—-\("“\‘\T.«*\l*’

efore Reduce(s) 0.0 0.0 0.0 00 -
Time To Reduce (s) OAO 00 00 o0 OO 00 00 00 ; 0.0 0.0 .
Recall Mode = - None  C-Min C-Min"‘None “C-Min C-Min ‘None 'None None None None “Nan
Walk Time (s)

Flash Dont Walk {s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 1347792 792 . 813 IRATLYD A iy 12525252
Actuated g!C Ratio 011 066 0.66 068 060 0.60 021 0.21
vicRatio = 041 °098 0.02 020 210,90 : 0 25 s DS
Uniform Delay, d1 - 496 207 1.6 : )

Control Delay 083.2: U273 . A2 R0 988
Queue Delay 0.0 274 0.0 ; : :
Total Delay T D325 P47 042 B0 APRY LIRS wr
LOS D D A

Approach Delay S Ay
Approach LOS D

Queue Length 50th (ft) B2 =004 . i RN
Queue Length 95th (ff) m77 #1140 m3
Internal Link Dist {ft) S VAR [RaRh A
T Bay Length (ft) 500 275
Base Capacity (vph) 436 2323 1102 203 214
Starvation Cap Reductn 0 192 0
Spillback Cap Reductn R R R of e o)
Storage Cap Reductn
R _

Cycle Length 120

Actuated Cycle Length: 420 LU S e

Offset: 86 (72%), Referenced to phase 2 EBT and 6

Natuiral Cycle: 90 o : B0 R

Control Type: Actuated-Coordmated

Maxlmum vic Ratio: 0.98° S e Tl gy S et

Intersection Signal Delay: 40 7 Intersection LOS: D

Intersection: Capacity Utilization 88.1% ~1CU Level of Service E*

alysis Period (min) 15

ser Entered Value .o T el

~  Volume exceeds capac:ty queue is theoretlca
- Quede shown is maximim after two cycles.” SEug

# 95th percentile volume exceeds capacity, queue may be Ionger

'Queue shown is maximum after two cycles -

Splits and Phases:  12: STREET ROAD (PA 132) & PHILA PARK

PHILA PARK 2008 W/ 2050 SLOTS 6/5/2006 WEEKDAY PM PEAK Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
15: STREET ROAD (PA 132) & Applebee's 8/29/2006

T . W W

Lane Configurations Y M %

Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900
Lane Width 12 1 11 14 16 16
Grade (%) A% e
Total Lost time (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Util. Factor 100 095 095 1.00 100 1.00
Frt 1.00 100 100 085 1.00 085
Fit Protected 095 4.00 100 100 095 1.00
Satd. Flow (prot) 1814 3438 3438 1714 1986 1830
Fit Permitted © 005 100 1.00 100 0:95 100
Satd. Flow (perm) 87 3438 3438 1714 1986 1830
Peak-hour factor, PHF  0.94 094 091 0.91 072 072
Adj-Flow(voh) . 34 2260 2267 69° 224" 157
RTOR Reduction (vph) 0 0 0 0 0 0
Lane Group Flow (voh) 34 2262 2267 89 224 457
Heavy Vehicles (%) 0% 2% 1% 0%
Tum Type pmipt i Fre€ T Free
Protected Phases 1 6 2 8

Permitted Phases T8 e SRR
Actuated Green, G(s) 91.7 917 819 120.0 17.3 120.0
Effective Green, g (s) 947 947 849 1200 193 1200
Actuated g/C Ratio 079 079 071 100 016 1.00
Clearance Time (s) 6.0 B0 L BH L BN pe
Vehicle Extension (s) 3.0 3.0 3.0 3.0

Lane GrpCap (vph) 167 2713 2432 1714

v/s Ratio Prot 0.01 c066 c0.66
v/s Ratio Perm 5 ¢ R e
vic Ratio 020 0.83 093
Uniform Delay, d1 244 7.8 AH
Progression Factor 1.00 1.00 0.25
Incremental Delay, d2 0.6 32 . 52 0
Delay (s) 250 110 89 :
Level of Service R B A R
Approach Delay (s) 11.2 8.6
Approach LOS Ry

HCM Average Control Delay A8
HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) - 1200 Sumoflosttime(s) W90
Intersection Capacity Utilization 74.4% ICU Level of Service D
Analysis Period {min) g 15 BN

¢ Critical Lane Group

PHILA PARK 2008 W/ 2050 SLOTS 6/5/2006 WEEKDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 1



Lanes, Vo!umes Timings e
15: STREET ROAD (PA 132) & Applebee's 8/29/2006

F oy =k R

ime Before Reduce (s) - 0.0 0.0 D0
Time To Reduce (s) 0.0 00 0.0
Recall Mode None C-Min C-Min: -
Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calis (#/hr)
Act Effct Green (s) 947 947 87.3:120.0 . 19.3 '120.0 _
Actuated gz‘C Ratio 079 079 073 100 016 1.00
v/c Ratio - : 017 0.83 0.91 4003, 10.70° 0.09
Uniform Delay, d1 27 78 151 00 476 00
Control Delay 48 121 955500965 (G K Vo
Queue Delay 00 00 17 00 00 00
Total Delay 48 121 11300 550 w10
LOS A B B A D A
Approach Delay 120900 i gD
Approach LOS B B C

Queue Length 50th (ft) S A LB ted
Queue Length 95th (ft) 12 661 #1110 m0 190

Infernal Link Dist (ft) 2150 740 Ay () 8

Turn Bay Length (ft) 200
Base Capacity {vph) 218
Starvation Cap Reductn 0
Spillback Cap Reductn 0
Storage Cap Reductn 2
Reduced vic Ratio

DO

Cycie Length 120
Actuated Cycle Length: 120 : BRI R ARt
Offset: 93 (78%), Referenced to phase 2 WBT and 6 EBTL Start of Green
Natural Cycle: 100 : : ol
Control Type: Actuated- Coordznated
Maxzmum v/c Ratio: 0.91 : e R L G
Intersection Signal Delay: 13.1 Intersection LOS: B
Intersection Capacity Utilization 74.4% . ACU Level of Service D -
Analysis Period (min) 15
# . 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.
m.* NMolume for 95th percentile queue is metered by upstreamsignal.

Splits and Phases:  15: STREET ROAD (PA 132) & Applebee's

PHILA PARK 2008 W/ 2050 SLOTS 6/5/2006 WEEKDAY PM PEAK Synchro 6 Report
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HCM Signalized Intersection Capacity Analysis
12: STREET ROAD (PA 132) & PHILA PARK 8/29/2006

T R,

Lane onfigurations %
Ideal Flow {vphpl) 1900 © 1900 1900 1900 1900 19|
Lane Width 12 12 13 12 12

d
1900 * 1900 1900 4900 190

12 14 12 12 12
Grade (%) g 0 TR TN O T T s LR S i
Total Lost time (s) 40 40 40 40 40 40 40 40
Lane Util. Factor 087 0095 100 1.00 095 1.00 00 180
Frt 100 1.00 085 1.00 100 0.85 ' 100 0.85
Satd Flow (prot) 3484 3592 1660 1796 3592 1714 '1317 1'723
Satd Flow (perm) 3484 3592 1660 148 3592 1714 1710 1723
Peak hourfactor PHF 094 094 094 089 089 : 072 0.72 o'.7'2
\dj. Flow (vph) 239 1588 - 51 - 44 1561 191 A2 g Rg
RTOR Reduction (vph) 0 0 23 0 0 93 0 0 40
Lane Group Flow (vph) 239 1588 28 : 441561 98 AL B T
Heavy Vemcles (%) 0% 0% 0% 0% 0% 0% 0% 0% o%
Pro cted Phases 5 2 '
Permitted Phases R gt
Actuated Green, G (s) 8.5
Effective Green, g (s) 10D -
Actuated g/C Ratio 0.10
Cléarance Time (s) 640
Vehicle Extension (s) 3.0 ;
Lane Grp Cap (vph) 366 200
v/s Ratio Prot c0.07
v/s Ratio Perm !
v/c Ratio 0.65 : :
Uniform Delay, d1 430 176 100 45 2
Progression Factor 096 0.85 098
Incremental Delay, d2 3.3 A5 500
Delay (s) 447
Level of Service A v |
Approach Delay (s)

1.00

HCM Volume to Capamty ratio ;
A@tuated CYCTE Length {S) 1000 # Sum Of iGSt tlme {S) i : :__:_. 120 ot T s
Intersection Capacity UtI|IZEUOn 78.5% ICU Level of Serwce D

Analysis Period (min) = . . BEL et i e e S L
¢ Critical Lane Group

PHILA PARK 2008 W/ 2050 SLOTS 6/6/2006 SATURDAY PM PEAK Synchro 6 Report
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Lanes, Volumes, Timings e
12: STREET ROAD (PA 132) & PHILA PARK 8/29/2006

)—p‘»(“*\‘\T/’\lJ

Time Before Reduce (s) 0.0 1 00 00 ET0.05 007 0.0
Time To Reduce (s) 0.0 0.0 0.0 00 00 0.0
Recall Mode None C-Max C-Max None C-Max C-Max
Walk Time (s)

Flash Dont Walk (s)

Pedestrian Calls (#/hr)

Act Effct Green (s) 10507581 ~58.1:: 596 7512 ;512 5 #2613 263 263 263
Actuated g/C Ratio 0.117 058 058 060 051 051 026 026 026 026
vic Ratio: - 065 076 005 019 /085 020 - 990,10 +0.11 - 0.8671052
Uniform Delay, d1 430 176 00 65 211 00 279 00 350 135
Control Delay 49.0:097.6 I8 VBRI 0B T8 82 7489 °716:8
Queue Delay 00 00 00 00 00 00 0.0 00 00 00
Total Delay 490 CAT6 B8 VBT AR < 95y EATB B2 s AR
LOS D B A A C A B - A
Approach Delay ! 212 SRR AT, R [ pea s v &
Approach LOS C

Queue Length 50th (ft) 78 ..331:%
Queue Length 95th (ft) #120 351
intermal Link Dist(ft) 740
Turn Bay Length (ft) 500

Base Capacity (voh) 366 2086
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0. . 0
Storage Cap Reductn 0
Reduced vic Ratio 0,65 ' 076

-+

: Oth_e'r :

Area Type
Cycle Length: 100

Offset: 76 (76%), Referenced to phase 2:EBT and 6:WBTL, Start of Green

Natural Cycle: 75 WD BRI T e e i e s i

Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.86 "
Intersection Signal Delay: 24.4
Intersection Capacity Utilization 78.5%
Analysis Period (min) 15

*. \User Entered Value SHUE AR R R
# 95th percentile volume exceeds capacity,

- Quietie shown is maximum after two cycles. -
m  Volume for 95th percentile queue is metered by upstream signal.

_Sp!its and Phases: 12: STREET ROAD (PA 132) & PHILA PARK
ol =g '

PHILA PARK 2008 W/ 2050 SLOTS 6/6/2006 SATURDAY PM PEAK Synchro 6 Report
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HCM Signalized Intersectio
15: STREET ROAD (PA 13

n Capacity Analysis
2) & Applebee's

Lan Con gurations

A

—

oM

8/29/2006

- AN Y

Ideal Flow (vphpl) 1900 1900 1900 - '19¢(
Lane Width 12 11 11

Grade (%) N T
Total Lost time (s) 30 30 3 0

Lane Util. Factor 100 095 095

Frt 1.00 100 1.00 ; :
Fit Protected 0.95  1.00 1.00 °1:00 ..0.05
Satd. Flow (prot) 1814 3472 3472

Fit Permitted. - 0.08 100 00
Satd. Flow (perm) 147 3472 3472

Volume (vph) B4 47561656 .. 54,
Pe. our factor, PHF  0.95 095 0.9

Adj. Flow (vph) 57 1848 1800

RTOR Reduction (vph) 0 0 0

Lane Group Flow {vph) 57 1848 . 1800

Heavy Vehlcles (%) 0% 1% 0%

Tum Type PHEDL . ot e R
Protected Phases 1 6 2
Permitted Phases SRR e g i
Actuated Green G (s) 81.0 810 700

Effective Green g (s)  84.0 840 730 -
Actuated g/C Ratto 084 084 073
Clearance Time (s) 60 =60:.860

Vehicle Extension (s) 3.0 : :

Lane Grp Cap (vph) 1257 72916 12535 47

v/s Ratio Prot

v/s Ratio Perm

v/c Ratio

Uniform Delay, d1
Progression Factor
Incremental Delay, d2
Delay( )

Kt‘)'\p‘rb.ach Delay( s)
Approach EOS.

ge Control Delay
HCM Volume to Capacity ratio
Actuated Cycle Length(s) -

b
047

0.22
72

1.00
04
7.6

Intersection Capacrty Utlllzatlon

Analysis Period {min)
¢ Critical Lane Group

58. 9%. 5,

PHILA PARK 2008 W/ 2050 S

Heinrich & Klein Assoc., Inc.

LOTS 6/6/2006 SATURDAY PM PEAK

Synchro 6 Report
Page 1



T

Lanes, Volumes, Timings N
15: STREET ROAD (PA 1 32) & Applebee's 8/29/2006

A o v K S

Tlme To Reduce (s)
Recall Mode

Walk Time (s)
Flash Dont Walk (s)
Pedestrian Calls (#/hr)

Act Effct Green (s) 850 856 75.8 1000 = 11 .2:.100.0

Actqated g/C Ratio 085 086 076 100 0.11 1.00

vicRatio - 023 0862 70,68 0.03 70.36 - A0
Uniform Delay, d1 13 27 76 00 422 00
Control'Delay 40 43 48 A0 28T A

Queue Delay 0.0 0.0 0.7 00 00 00

Total Delay - 40 43 55 D00 AR A e
LOS A A A A D A

Approach Delay SRR <R P R L D

Approach LOS A A B
Quelie Length 50th (ft) 500462 BB 0 T
Queue Length 95th (ft) 16 264 645 m0 84
Inteérnal Link Dist (ft) e 2480 ¢ T 4027 7
Tun Bay Length (ft) 200 200

Base Capacity {vph) 266 7
Starvation Cap Reductn 0
Spillback Cap Reductn 10
Storage Cap Reductn 3
Reduced v/c Ratio 0.22

oD

Other

Cycle Length: 100
Actuated Cycle Length: 100 = G SR R L e S
Offset: 96 (96%), Referenced to phase 2: WBT and 6 EBTL Start of Green

Natural Cycle: 80 = G e e e i

Controf Type Actuated-Coordlnated
Intersectlon Srgnai Delay 5.3 Intersection LOS: A
Intersection Capacity Utilization 58. 9% . . HCULlevelof Service B -
Analysrs Period (min) 15

'olume for 95th. Ppercentile queue is metered by upstream signal. .

Splits and Phases:  15: STREET ROAD (PA 132) & Applebee's

PHILA PARK 2008 W/ 2050 SLOTS 6/6/2006 SATURDAY PM PEAK Synchro 6 Report
Heinrich & Klein Assoc., Inc. Page 2



* 0.477 trips per gaming position during the Saturday evening peak hour (53% entering and
47% exiting)

* 0.252 trips per gaming position during the Saturday midday peak hour (52% entering and
48% exiting)

Additional information op the trip generation research, data from the loca] observations, and the
ITE article are provided in APPENDIX F.

Based on the above stated rates, the proposed Philadelphia Park development is anticipated—to
generate the following peak hour trips:

* 1,074 trips during the weekday evening peak hour (558 entering and 516 exiting);
* 1,431 trips during the Saturday evening peak hour (758 entering and 673 exiting); and
* 756 trips during the Saturday midday peak hour (476 entering and 280 exiting).

were taken from the Box and Bunte ITE article, while the daily traffic rates for the existing
traffic were estimated using ITE Trip Generation. The results of the daily traffic estimates are as
follows: 2

* 19,000 daily trips for an average weekday (4,450 existing and 14,550 proposed)
* 30,000 daily trips for a Saturday (10,150 existing and 19,850 proposed)

Trip Distribution and Assignment

In order to estimate the regional distribution of new trips to and from the proposed gaming
facility, a gravity model, with an exponentially distributed Impedance function was developed.

BENS 0306001 Page 29 of 57
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Total population, adjusted for potential casino trip-makers within a 10-mile radius of the project
site was used to represent weighted trip attraction. The population is allocated to seven major
zones, composed out of individual census tracts based on the proximity to a regional expressway
(1-95,US-1, US-13, PA Tumpike, and Street Road). Specific zones and casino populations are
shown in the image below.

Traffic analysis zones in 10-mile radius

Adjustment of Total Population to Casino T vip Makers = oyt
The total population was adjusted to potential casino trip-makers based on a survey performed by
American Gaming Association about a profile of a typical American gambler [1]. Distribution by

casino visitor’s age was taken as an-adjustment factor.

Gravity Model Set-Up

. A F,K, . - i ' (A
The gravity model T i =F Z y ; X produces T number of trips between any zone  and
_ NTA b

7S
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Philadelphia park (zone /), adjusted by the following factors:

* Fjis a friction coefficient, which accounts for an impedance (travel time, distance). The

* Kyisa SOCioeconomic coefficient expressing a non-gravity relationship between zones j

areas which are outside of the 10-mile radius and therefore non-reflected in the

unadjusted gravity model. It also provides impedance to local traffic to prevent an

TABLE 1
PHILADELPHIA PARK

POPULATION DEMOGRAPHICS- POPULATION BY AGE
Total 2000 |
Population

| N

s ||y |
e s —— B Y Y A
STREETxOAL mmmmm

STREET ROAD
Ry 1,031,504

TABLE 2
PHILADELPHIA PARK
GRAVITY MODEL,

Estimated Approx.

e e T T
Population: Site [km]: F. AKF; T.

EM_-MEUM-EM

m-zm‘n-mm

mm_a-m 4.076.83

_0.0708 | 190 | 297801 | 309 ]

m-n-mm
STREETROAD 0.0794 1.70

m_mmn-m-m
—__———_
!m——-lm
E!-——

?

5

5
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2. Local Distribution

The local distribution was based on existing traffic volumes, reduced by regional traffic along
Street Rd. The reduction applies to both 1-95 and US-1 traffic. The traffic to and from I-95 and
US-1 was reduced proportionately to the approach volumes, as it enters or exits Street Rd. This
reduction allows for the local traffic to be distributed along local roadways.

Sources:
1. “Profile of an American Gambler.” Harrah’s Survey. American Gaming Association,

Washington, D.C., 2003.

It was estimated that the traffic generated by the Philadelphia Park gaming device facility will be
85% regional and 15% local. Local traffic was distributed to the local roadway network
utilizing existing traffic pattems, while regional traffic was allocated with the use of a gravity
model which yielded the following distribution:

To/From North: Lincoln Highway (f{outc 1) 15%
Bristol Pike (Route 13) 7%

To/From South: Interstate 95 22%
Lincoln Highway (Route 1) 15%
To/From East: Interstate 276 9%
To/From West: Interstate 276 11%
Street Road (SR 0132) 6% +
Total Regional Traffic 85%

FIGURES 14, 15, 16, 17, 18 & 19 provide illustrations of the distribution of project traffic and
the assignment of project trips to the study intersections and site accesses.

As previously noted, the distribution of the regional traffic will take into account the completion
of the Rockhill Drive extension/connector road that is currently in construction as part of the
YDC redevelopment project. The connector road will provide an optional route to Route 1. The
roadway is estimated to attract approximately 8% of the regional Route 1 traffic.
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PHILADELPHIA PARK
IRAFFIC IMPACT STUDY

APPENDIX F

TRIP GENERATION AND
DISTRIBUTION DATA



Gaming Casino Traffic

THE AUTHORS
SUMMARIZE RESULTS
FROM TRAFFIC YOLUME
STUDIES OF TWO
GAMING CASINOS—

THE CASINO ST. CHARLES
AND THE CASINO QUEEN.

BY PAUL €. BOX AND
WILLIAM BUNTE

42

GAMING CASINOS GENERATE
significant volumes of traffic—especially
during the evening peak hour. Tvo stud-
iés of existing operations were made in
the St. Louis, Mo., USA, metropolitan
area, induding hourly vehicular volumes
and daily variations. Also, the projec-
tions from an economic report for 2 pro-
posed casino were utilized to provide
multiplication factors for traffic counted
in any given month, to that axpected
during the peak summer months.

Gaming casinos have three general
types of positions—individual, such as
slots and video poker; table, such as
blackjack and poker; and audience, such
as Keno or racing. For riverboat type
facilities, a land-side staging area is used.
Other customary services indude bar
and restaurant.

The Casino St. Charles is located in
the metropolitan area, west of the Mis-
souri River,? ‘&_qﬁffed d have

F e it

2,500 gaming positions, about
ent-of which are slots ‘or vides ke

‘machines.

In January 1995, counts of entering
and leaving traffic were taken across
weekdays, Saturday and Sunday.! For
the peak hours, the counts were con-
verted into rates of flow in and out of the
facility per gaming position and were
cxpanded to the summer peak condi-
tions (see Table 1). The highest weekday
traffic occurs on Friday, whilé the
absolute peak hour occurs on Saturday
evening

From the couns, it also was possible
to calculate the hourly variation by the
days of the week during which counts

0.43

0.54

0. 04

ITE JOURNAL / MARCH 1998



were taken. These data are given in Table
2. It should be noted that the fadility is
quite busy from 09:00 through 22:00
hours. Unlike residential, office or

industrial developments, gaming casinos

have no significant AM peak hour load-- .

ing.

A second study was taken ar che
Casino Queen, 2 land-based facility on
the north side of the Missi ippi River in
East St. Louis, IIl., USA. Table 3 gives

the rates of flow in the PM peak hour *

per gaming position for customer traffic
and separately for employec/service vehi-
des. The counts have been axpanded to

peak summer month activity. Only one .

truck entered or Ieft the casino during
the PM peak, which was from 16:30 to
17:30. This is 2 much smaller facilicy
than the Casino St. Charles, with only
E00 gaming positions. About 80 per-

Fare slots or video poker. Further-
more, this casino is only open 22 hours
per day (09:00 through 07:00).
Pickup/dropoff traffic also was observed
at the Casino Queen, and amounted to
about 10 vehidles during the PM peak.
Data ‘on various characteristics of the
casinos, such as floor area and cmploy-
ees, are given in Table 4.

The peak gaming months are
reported as May, July and August. These
may be considered as the “design” condi-
tion. The percent of average months and
the monthly variation in expected casino
traffic, provided in the form of 2 multi.
plier for counts taken in 2 given month
to those projected duri ng the peak
months, is given in Table 5. For aample,
a February count would be expanded by
30 percent (1.3 times the count) to reach
peak month volumes. The data are taken
from an economic study;3 prepared in
connection with a gaming facility zoning
application to St. Louis County.

Additional studies of casino taffic

are warranted because of widely varying -

characteristics. For example, the St
Louis casinos had similar rates of peak
flow per gaming position. However, the

St. Charles facility continued to experi-

ence significant flow and had 2 weekday
peak just after the PM peak, while the
Casino Queen traffic dropped abrupdly
at the end of the rush hour. The count
was discontinued at this point, because

ITE JOURNAL / MARGCH 1998
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the scope of study was intended to ana-
lyze only the PM street peak hour
generation.

The two sites studied have provided
uscful information on hourly and
monthly variation. These data should
guide studies of other sites. Scparate
counts.of customer and employee vehic-

ular eraffic, plus trnicks, should be taken
on busy weekdays and perhaps on a Sat-
urday evening, if a street capacity prob-
lem is likely. At some locations, large
numbers of patrons may arrive by bus,
which relates to geometric design of
driveways.

Other studies of gaming facilities
needed include parking generation,
which represents 2 major factor. The
development of gaming on Native
American tribal lands s often away from
or at the fringe of metropolitan areas.
Traffic and parking characteristics of

these facilities may differ from those

44
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within a metropolitan area. Busing may
represent a more significant factor—espe-

cially relative to parkiag layout. m

References

1. Tnaffic Impact Study for the Ultimate Devel.
opment of St. Charles Riverfront Stasion, Final
Report. Crawford, Bunte, Brammeicr, August
1995, unpublished.

2. Study of Casine Queen. Paul C. Box and
Associates Inc,, November 1996, unpublished.

3. Horseshoe Gaming, St. Louis County Pro-
Jjeet. Economics Research Associates, as pre-
seated to County Plan Commission about
September 1996, unpublished.

i L TE LT T N

----------------------------------------------

ITE JOURNAL / MARCH 1998

PAUL €, BOX, WILLIAM F.
LE., has about 17 years BUNTE, _
of experience working for PE., received bis
citics and some 33 years bachelor’s and mas-
of experience as a tgffic der’s degrees in civil
conswltars. He has more engineering from the
than 100 publications in Universisy of Mlinois.
the traffic engineering St W  During the past 32
Sdd, bas lecrured extensively and bas chaired a mbeﬁwpm%s{m#:mdwom
mumber of ITE Standard Practice technical mgin:aﬁsgcmmkiagmwbsﬁramkyg’
committees. He is & Fellow and Life Member of private and public dlients. He currendly is a
IIE pariner in the firm of Crawford, Bunt,
Brammeier. He is a Fellow of ITE,
45



Counter: 2779
Counted By: AW
Weather; COLD

Pennoni Associates, Inc.

950 Clifton Ave.
Clifton, NJ, 07013
973-365-0510

File Name : South Entrance
Site Code : 00000022
Start Date : 01/11/2003

Other: Trip Generation Page No : 1
Groups Printed- Afl Vehicles
: Delaware Park South Entrance Delaware Park South Entrance
: From North Fro{rn South
Start Time ouT App. Tofal IN App. Total Int Tokal j
Factor 10 10] — :J
05:00 PM 48 48 49 49 97
05:15 PM 63 63 28 28 91
0530 PM 33 33: 53 53 86
05:45 PM 45 45 42 42 87
" Total 189 189 ! 172 1722, 361
06:00 PM 43 43 45 45 88
06:15 PM 54 54 49 49 103
0630 PM 39 39 34 34 73
06:45 PM 52 52 3 31 83
Total 188 188 | 153 158 347
07:00 PM 38 38 31 31 69
07:15 PM 45 45; 41 41 86
07:30 PM 36 36 40 40 76
i 07:45 PM 34 34 27 27 61
Total 153 153 139 139 292
08:00 PM 29 29 32 32 61
08:15 PM 14 14 24 24 38
08:30 PM 28 28 15 15 43
08:45 PM 18 18 34 34 52
Total 89 83 105 105 | 194
09:00 PM 24 241 27 27 | 51
09:15 PM 12 12 18 18 . 30
09:30 PM 29 29 24 24 53
09:45 M 21 21 21 21. 42
Total 86 86| a0 90] 176
Grand Total 705 705° 665 665 1370
Apprch % 100.0 100.0
Total % 515 51.5 485 485



Pennon;j Associates, Inc.
950 Clifton Ave.
Clifton, NJ, 07013 File Name - South Entrance
973-365-051¢0 Site Code - 00000022

Start Date - 01/11/2003
PageNo :2

-

North

11172003 50055 B
2005 $4500PM |

Al Vehicles

Mveices |



S
-

Pennoni Associates, Inc.
850 Clifton Ave.

wounter: 2778 Clifton, NJ, 07013 File Name : North Entrance
Counted By: SF ' 973-365-0510 Site Code : 00000001
Weather: COLD Start Date : 01/11/2003
Other: Trip Generation : Page No : 1
) . Groups Printed- Al Vehicles o
' Delaware Park North Enfrance Delaware Park North Entrance ’
_.__From North From South _
, Stari Time IN App. Total ouT App. Total int. Total |
Factor : 1.0 1.0 ;
05:00 PM 78 78 40 40 118
05:15 PM 69 69 46 46 115
05:30 PM 52 52 ' 46 46 98
05:45 PM 71 71 49 49 120
Total 270 270 . 181 181 451
06:00 PM 54 54 50 50 104
06:15 PM 59 59 43 43 102
06:30 PM 40 40 42 42 82
06:45 PM 36 36 36 36 72
Total 189 189 171 171 | 360
07:00 PM 45 45 47 47 92
07:15 PM 42 42! 42 42 84
07:30 PM 33 33 31 31 64
07:45 PM 41 41 . 43 43! 84
Total 161 161 ; 163 163 | 324
08:00 PM 35 35 31 31 66
08:15 PM 45 45 38 38 | 83
08:30 PM 43 43 42 42, 85
08:45 PM 43 43 - 38 38 81
Total 166 166 | 149 149 315
09:00 PM 31 3t 36 36 ' 67
09:15 PM 50 50° 45 45 g5
0330 PM 55 55 28 28 - 83
09:45 PM 44 44 33 33 77
Tolal 180 180 | 142 142 322
Grand otal 966 966 | 806 806 - 1772
Apprch % 1000 { 100.0

Total % 545 545 - 455 455 ;
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Pennoni Associates. Inc.

850 Clifton Ave.

wounter: 05 Clifton, NJ. 07013 File Name : East Entrance
Counted By: CRA 973-365-0510 Site Code : 00000055
Weather: COLd Start Date : 01/1 1/2003
Other: Trip Generation Page No :1
Groups Printed- All Vehicles
Delaware Park East Entrance Delaware Park East Entrance
; From East From West :
Start Time INT App. Total ouUT; App. Total int. Total ’
Factor 10" > 1.0. |
05:00 PM 1 1 6 6 7
05:15 PM 11 11, ) 22 33
05:30 PM 14 14 23 23 37
05:45 PM 31 31 | 23 23 54
Tolal 57 57 | 74 74 131
06:00 PM 13 13| 21 21 34
06:15 PM 21 2t 20 20 41
0630 PM 13 13- 1 1 24
06:45 PM 18 18 ; 28 28" 46
Total 65 65 | 80 80: 145
07:00 PM 10 10 23 23 33
07:15 PM 12 12 11 11 23
07:30 PM 13 13| 6 6 18
07:45 PM 11 11 - 12 12 23
Total 46 46 ° 52 52| g8
08:00 PM 8 8 8 8! 16
08:15 PM 11 11 6 6, 17
08:30 FM 6 6 26 25: 32
08:45 PM 20 20 10 10°¢ 30
Total 45 457 50 50° 95
09:00 PM 10 101 7 7 17
09:15 PM 9 g: 12 12 21
09:30 PM 8 8 10 10 18
09:45 PM 10 10 12 121 2
Total 37 37 41 41 78
Grand Total 250 2501 297 297 547
Apprch % 100.0 100.0
Total % 45.7 457 543 543



Pennoni Associates_. Inc.
950 Clifton Ave.

Clifton, NJ, 07013 File Name : East Entrance
973-365-0510 Site Code : 00000055
Start Date - 01/11/2003

PageNo -2

{12003 50600 Py
M2CB G900 py

Al Vehices




9.5
865
Y09
969
Y08
609
809
£99
147
YA A
197
0zs
268
cl6
vS6
Ly6
€¥6

vS6

5:¢

Six"yied siemejop-

sisAjeuy Junopyued 8lemele@\sjunodey

elydiepelyd +0080€0\E002\SNIE\S LOTFrOY\'D

%Lb 0S¥ = Bupixg
%ES ¥0S = Bupajuy

Yoy XVIA v0g XVIN

| 99 eg Zh 2 Shilg S.  |vb 0l \Z

L9 gz 0l 62 0€:1¢ I CE 8 (%2
69 Gt Zl Zl S THYA VS 6 8}
692 L9 o€ L (%4 00°12 L0€ 89 L 0l 12
692 99 8€ 0l 8l Sv.0¢C 62¢ 18 [ev 02 23
862 96 v 9z H 0€:02 90¢ v9 £v 9 Gl
/82 85 8¢ 9 bl G102 60€ 08 |Sp P Ve
882 89 X3 8 62 00:02 ale G/ Ge 8 Z€
L1E 68 4 Z) e Sv61 862 6. X2 Ll .2
882 €L L€ 9 9¢ 0€:61 0Z¢ 98  [e¢ £l ov
82¢€ 86 42 L1 S¥ SL6l GEE G6 Zv Zl X%
89€ 80L /¥ ¥4 8¢ 0061 oye 98 [ 0l 1€
G6E 9Ll ot 82 25 S8l 2G€ S8  |og 8L L€
vy ) Zb [P 6¢ 0€:81 £GE L8 |o¥ €1 ve
EEY LLL ep 0z ¥S GLigl /8€ : iE
6EY _ . ely S
[0Ta% Zly :
OW* Al i
291 : gl £8Y 80l |69 L1 82
(444 6 oF 9 8Y 00:Z1 661 82l [8Z l 6¥
JNIL
ATENOH | TV1OL N Luvis |ATHNOH | TvioL N S
ONILIX3 ONIYILINT

¥002/SL/Z)






PHILADELPHIA PARK TRIP GENERATION AND DISTRIBUTION

Trip Generation

The standard reference generally utilized to estimate traffic generated by new

developments is a publication entitled Trip Generation by the Institute of Transportation
Engineers. However, Trip Generation does not include a significant amount of data for
gaming uses. The data it does include, does not match up well with the proposed
Philadelphia Park development. Therefore, additional research was conducted to identify
~ other sources of trip data.

An article titled “Gaming Casino Traffic”, published in the ITE Journal, March 1998, by
Paul C. Box and William Bunte, provides trip generation rates and an analysis of the
daily fluctuation in generated traffic for two gaming casino facilities. While the article
establishes trip generation rates per gaming position for the study sites, the rates could
not be reasonably applied to the Philadelphia Park site, because the sites included in the
article contain table an audience type gaming positions (blackjack, poker, Keno).

In order to develop an estimate of the future traffic for the proposed gaming device
facility, driveway count information from similar facilities was utilized. Traffic counts

from the following facilities were analyzed:

¢ Freehold National, New Jersey
¢ Delaware Park, Delaware
¢ Dover Downs, Delaware

Out of the three sites, the trip generation rates regressed from Delaware Park Saturday
evening driveway vehicle counts appear to be most suitable to be applied to Philadelphia
Park. This is primarily because the driveway traffic counts at this facility were conducted
when the live horse racing facility was closed and therefore the trips attracted by the
gaming device facility were singled out. Additionally, the Delaware Park site is
compatible with the proposed Philadelphia Park development, in that it includes a similar
number and type of supporting patron services within the gaming device facility.

In order to develop trip generation rates for the weekday evening peak hour, the regressed
Saturday evening rate was adjusted based on ratios provided in the Box and Bunte article

mentioned previously. The Saturday midday peak hour rate was obtained using Table 2
from the Box and Bunte article which provides an hourly breakdown of the daily traffic

percentages.

The combination of literature research and field observations resulted in the following
trip generation rate estimates:

1
I 1i".'.



* 0.358 trips per gaming position during the weekday evening peak hour (52% entering
and 48% exiting); and

* 0.477 trips per gaming position during the Saturday evening peak hour (53% enterin g
and 47% exiting)

* 0.252 trips per gaming position during the Saturday midday peak hour (52% entering
and 48% exiting)

Based on the above stated rates, the proposed Philadelphia Park development is
anticipated to generate of the following peak hour trips:

* 1,074 trips during the weekday evening peak hour (558 entering and 516 exiting);
* 1,431 trips during the Saturday evening peak hour (758 entering and 673 exiting); and
* 756 trips during the Saturday midday peak hour (476 entering and 280 exiting).

In order to determine the total daily traffic expected to be developed by the site, peak
hour/daily traffic ratios were applied to the entering and exiting traffic for both the
proposed electronic gaming facility traffic, and the existing horse track traffic. For the
proposed facility, the ratios were taken from the Box and Bunte ITE article, while the
daily traffic rates for the existing traffic were estimated using ITE Trip Generation. The
results of the daily traffic estimates are as follows:

* 19,000 daily trips for an average weckdéy (4,450 existing and 14,550 proposed)
* 30,000 daily trips for a Saturday (10,150 existing and 19,850 proposed)

Trip Distribution and Assignment

With the proposed facilities close proximity to several major highways, a separation of
local trips versus regional was established to accurately estimate the distribution of the
proposed traffic. The results of the analysis indicate that approximately 85% of the new
trips generated by the site will be regional trips that will access the site and the
surrounding local roadway network via a major highway or arterial. The distribution of
the regional and local traffic is outlined below:

1. Regional Distribution

In order to estimate the regional distribution of new trips to and from the proposed
gaming facility, a gravity model, with an exponentially distributed impedance function
was developed. Total population, adjusted for potential casino trip-makers within a 10-
mile radius of the project site was used to represent weighted trip attraction. The
population is allocated to seven major zones, composed out of individual census tracts
based on the proximity to a regional expressway (I-95, US-1, US-13, PA Tumpike, and
Street Road). The study assumes an all-or-nothing tdp assignment of Philadelphia park
trips to major regional roadways from these zones. Specific zones and casino populations
are shown in the image below. _



Traffic analysis zones in 10-mile radius

Adjustment of Total Population to Casino Trip Makers

The total population was adjusted to potential casino trip-makers based on a survey
performed by American Gaming Association about a profile of a typical American
gambler [1]. Distribution by casino visitor’s age was taken as an adjustment factor.




Gravity Model Set-Up

A F.K.
The gravity model 7, = P, ——i—”?—};—produces T number of trips between any zone i
K,

i

and Philadelphia park (zone j), adjusted by the following factors:

* Fj is a friction coefficient, which accounts for an impedance (travel time,
distance). The impedance function was used where distance is the least
responsive, yet still decreases the number of trips to Philadelphia Park with
increasing distance.

* Kj is a socioeconomic coefficient expressing a non-gravity relationship between
~zones i and j. Trips are adjusted by K; for three zones: local traffic, US-1 N traffic
and PA Tumnpike traffic. © This adjustment factor takes into account the
expectation of traffic from areas which are outside of the 10-mile radius and
therefore non-reflected in the unadjusted gravity model. It also provides
impedance to local traffic to prevent an overestimation of how much traffic will
be generated locally.

Final regional distribution is shown in Tables 1 and 2.

TABLE 1
PHILADELPHIA PARK
POPULATION DEMOGRAPHICS- POPULATION BY AGE

Total 2000

Population 21-35 36-50 51-65 66 >
LOCAL 75,479 21,314 12,092 12,438 8,008
RT. 13 NORTH 90,331 23,018 14,767 12,557 12,084
1-95 SOUTH 333,782 87,815 47354 46,649 55,316
RT. 1 NORTH 121,016 27,590 23318 20,183 12,409
RT. 1 SOUTH 134,660 29,846 19,769 23,067 29,711
PA TURNPIKE/
STREET ROAD 127,543 29,376 20,245 21,630 20,785
NEW JERSEY 148,693 36,359 23,872 24411 19,528

SUM: 1,031,504




TABLE 2

PHILADELPHIA PARK
GRAVITY MODEL
Estimated Approx.
Casino Distance To

Population: Site [kam]: Fy K;; AKF; T
LOCAL 14,245 24 | 03817 0.55 | 2,990.85 310
RT. 13 NORTH 16,476 9.5 | 0.0840 1.00 1,384.70 144
I-95 SOUTH 62,722 12 0.0650 1.00 4,076.83 423
RT. 1 NORTH 22,132 11.1 | 0.0708 1.90 | 2978.01 309
RT. 1 SOUTH 27,346 7.8 01044 1.00 | 2,854.87 296
PA TURNPIKE/
STREET ROAD 24,506 10 | 0.0794 170 | 3,309.21 343
NEW JERSEY 27,654 12.7 0.0611 1.00 1,688.76 175
Total 195,081 19,283.23 | 2000
c=11 ZIAKF;] | Ty

2. Local Distribution

The local distribution was based on existing traffic volumes, reduced by regional traffic
along Street Rd. The reduction applies to both 1-95 and US-1 traffic. The traffic to and
from I-95 and US-1 was reduced proportionately to the approach volumes, as it enters or
exits Street Rd. This reduction allows for the local traffic to be distributed along local

roadways.

Sources:

1. “Profile of an American Gambler.” Harrah'’s Survey. American Gaming
Association, Washington, D.C., 2003.

It was estimated that the traffic generated by the Philadelphia Park gaming device facility
will be 85% regional and 15% local. Local traffic was distributed to the local roadway
network utilizing existing traffic pattems, while regional traffic was allocated with the
use of a gravity model which yielded the following distribution:

To/From North:

To/From South:

To/From East:

To/From West:

Lincoln Highway (Route 1) 15%

Bristol Pike (Route 13)

Interstate 95
Lincoln Highway (Route 1) 15%

7%

22%

Interstate 276 9%

Interstate 276 11%

Street Road (SR 0132) 6%
85%

Total Regional Traffic

1
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SUMMARY AND CONCLUSIONS

Philadelphia Park proposes to construct an electronic gaming device facility at their
existing mixed venue entertainment complex which includes a horse racing facility
(consisting of grandstands and box seating); restaurants, sports bars, lounges and
simulcasting theaters. The proposed gaming device facility will be comprised of
restaurants, bars, nightclubs, and 3000 electronic gaming units.

Based on literature research and data from existing gambling facilities, the proposed
addition of 3000 gaming units to the existing Philadelphia Park site is anticipated to
generate a total of:

* 1,074 trips during the weekday evening peak hour (558 entering and 516 exiting);
- ® 1,431 trips during the Saturday evening peak hour (758 entering and 673 exiting); and
® 756 trips during the Saturday evening peak hour (476 entering and 280 exiting).

Utilizing peak/daily traffic rates for the proposed gaming facility traffic and the existing
racetrack traffic yields the following daily traffic estimates for the entire site:

* 19,000 daily trips for an average weekday (4,450 existing and 14,550 proposed)
* 30,000 daily trips for a Saturday (10,150 existing and 19,850 proposed)

It was estimated that the traffic generated by the Philadelphia Park gaming device facility
will be 85% regional and 15% local. The local traffic was distributed to the roadway
network utilizing existing traffic patterns while the regional traffic was allocated to the
roadway network through the use of a gravity model which yielded the following
distribution:

To/From North: Lincoln Highway (Route 1) 15%
Bristol Pike (Route 13) 7%

To/From South: Interstate 95 22%
Lincoln Highway (Route 1) 15%
To/From East: Interstate 276 9%
To/From West: Interstate 276 11%
Street Road (SR 0132) 6% +
Total Regional Traffic 85%

The projected development traffic was added to traffic from other planned area
developments and analyzed under build year 2005 and design year 2015 conditions. For
both the build year and design year, area roadway improvements that are either in
construction or planned for future construction were included in the analysis period



which corresponds to their anticipated completion date. Based on the analysis, the
following roadway and traffic signal improvements are recommended as part of this
project to mitigate the impact of the development traffic:

An additional through lane should be provided for both the eastbound and westbound
directions of Street Road from east of Mechanicsville Road to west of Richlieu Road.
At the Street Road Philadelphia Park Access, dual southbound left turn lanes out of the
site should be provided. With this modification, the northbound (Tillman Drive) and
southbound (Philadelphia Park) approaches must operate under split phasing.

A right turn lane should be provided for the southbound approach of Richlieu Road at
Street Road.

One public access should be provided to Richlicu Road. This access point should be
signalized with auxiliary turn lanes into and out of the site, and should be
interconnected with fiber optic cable to the adjacent intersections along Richlieu Road
at Street Road and Rockhill Drive.

Left turn lanes should be provided for all approaches at the Mechanicsville site access
location.

Timing modifications should be provided for all signalized intersections within the
study area. Event timing plans for the Street Road corridor must be developed and
implemented with the corridor’s traffic responsive operation.

Data collection should be completed after the development is open to determine the
effectiveness of the recommended improvements and to optimize the area signal
timings based on the actual distribution of the project traffic. '

With the implementation of the above referenced improvements, and with close
coordination with planned area roadway improvements, the traffic to be generated by the
proposed Philadelphia Park electronic gaming device facility can be successfully
accommodated within the local roadway network.



