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EXECUTIVE SUMMARY

The purpose of this Transportation Impact Study (TIS) is to examine the potential traffic
impact of a proposed Villanova University project. The central feature of the project is a
collection of undergraduate student residence hall buildings which is proposed to address
presently-unmet on-campus housing demands of the existing student body. The project and
the results of this study are summarized as follows:

Key features of the project include 1,138 new beds for undergraduate students, a new
performing arts center (PAC), a new 1,289-space garage (Pike Garage), and
approximately 20,440 SF of Villanova-centric retail space on either side of Ithan
Avenue south of Route 30, all of which is targeted to open in 2019.

The residential component of the site will result in a reduction of peak hour traffic
(since currently-commuting students will now reside on campus) but to be
conservative peak hour traffic associated with 1,138 currently-commuting students
was left in the road network and site driveways.

The retail component of the site is estimated to generate 60 new vehicle trips during
the weekday AM peak hour and 99 new vehicle trips during the PM peak hour.

The project includes elimination of multiple driveways, consolidation of other small
parking lots, and some expanded (existing) structured parking on main campus.

The PAC, when funded, will replace currently-existing, outdated theater space found on
the north side of campus and will not result in new weekday peak hour traffic.

Access to the major components of the project will take place via new driveways
along Route 30 and Ithan Avenue. Existing driveways along these roads will be
removed, relocated, or altered in some fashion. The access modifications can be
summarized as follows:

0 Between Route 320 and the Church Walk signalized intersection, eight (8)
unsignalized and unrestricted driveways will be consolidated to become one
(1) new unsignalized right-in/right-out (RIRO) driveway with EB right-turn
lane near the proposed West Lancaster parking lot (WLA).

0 At the existing Church Walk signalized intersection along Route 30:

= The existing location will be abandoned and a new signalized
intersection will be installed approximately 175 feet to the west;

= New auxiliary turn lanes (an EB right-turn lane and a WB left-turn
lane) along Route 30 will be provided,

= A second exit lane (NB configuration L + LR) will be provided; and

= A grade-separated pedestrian bridge connecting Church Walk with the
existing SEPTA Route 100 pedestrian staircases at the approximate
location of the existing signalized intersection will be constructed.

0 At the existing, unsignalized, exit-only driveway along Route 30 just east of
Ithan Avenue (PAC Driveway):

= The driveway shall be modified to two-way operation (entry/exit);

= A new EB right-turn lane and a new WB left-turn lane along Route 30
will be provided; and

= Qutbound left turns will be prohibited (all other movements allowed).



0 At the four (4) existing, unsignalized driveways serving Main Lot and Pike Lot
along Ithan Avenue just south of Route 30:

= Existing parking lot driveways along Ithan Avenue will be removed;

= One new two-way driveway serving the parking behind the residential
housing (LAH) and one new two-way driveway serving the Pike
Garage will be provided on each side of Ithan Avenue, opposite one
another, just north of the existing SEPTA Route 100 overpass; and

= One additional limited access (i.e., emergencies, deliveries, and
special event recirculation) driveway on the east side of Ithan Avenue
will be provided between the PAC and the Pike Garage.

e More details regarding roadway improvements are as follows:
Route 30 and Route 320/Kenilworth Street/Aldwyn Lane

o0 A contribution toward the cost an Adaptive Traffic Signal controller at this
location shall be made by the University.

Route 30 and New RIRO Access (near WLA)
0 Channelization islands to prohibit entering and exiting left turns shall be provided.

0 A new EB right-turn only lane with 75 feet of taper, 125 feet of storage, and
14 feet width shall be provided.

Route 30 and Relocated Church Walk

0 A contribution toward the cost an Adaptive Traffic Signal controller at this
location shall be made by the University.

0 A new EB right-turn only lane with 75 feet of taper, 125 feet of storage, and
14 feet width shall be provided.

o0 A new WB left-turn only lane with 75 feet of taper, 125 feet of storage, and
10 feet width shall be provided.

o0 11 foot wide inside and 12 foot wide outside through lanes (10-foot travel
lanes presently exist) shall be provided.

Route 30 and Ithan Avenue

o0 A contribution toward the cost an Adaptive Traffic Signal controller at this
location shall be made by the University.

0 The existing EB left-turn only lane shall be extended to provide a 75 feet of
taper, 200 feet of storage, and 10 feet width.

0 The existing NB left-turn only lane shall be extended to provide a 50 feet of
taper, 190 feet of storage, and 11 feet width.

0 The existing WB left-turn only lane shall be extended to provide a full-width
(10 feet) section of approximately 250 feet (between Ithan Avenue and the
PAC driveway) plus an additional full-width section beyond the PAC
driveway (to the east) measuring an additional 75 feet with a 75-foot taper.

0 11-foot wide inside and 12-foot wide outside through lanes (10-foot travel lanes
presently exist) shall be provided on each Route 30 approach to this intersection.



Additional Site Access Points

0 At the currently-existing exit-only unsignalized driveway along Route 30 just
east of Ithan Avenue (PAC Driveway):

= The driveway shall be modified to provide entry/exit operation;

= A new EB right-turn only lane with 50 feet of taper, 100 feet of
storage, and 12 feet width shall be provided,;

= A new WB left-turn only lane with 75 feet of taper, 75 feet of storage,
and 10 feet width (an extension of the existing WB left-turn lane at
Ithan Avenue) shall be provided; and

= EXxiting left turns shall be prohibited (signage and channelization features).

0 At the proposed new unsignalized intersection serving the LAH rear lot and Pike
Garage along Ithan Avenue:

= A new SB left-turn lane featuring 50 feet of storage and 50 feet of
taper shall be provided;

= A new pedestrian crosswalk (with post-mounted, pedestrian-actuated
Rectangular Rapid Flash Beacons [RRFB] on each side) spanning the
NB approach of Ithan Avenue connecting the garage and the resident
halls shall be provided; and

= Free-flow operation of Ithan Avenue traffic shall be maintained.

Other findings of this study include:

e The measured sight distances at the proposed site driveways will satisfy all
PennDOT sight distance requirements.

e Traffic Adaptive signal improvements at additional off-site intersections may occur
along Route 30. The University’s cost component is subject to a monetary limit as
stipulated during the conditional use hearings. The actual improvements will be
designed and implemented by the Township.

e Not every offered roadway improvement (pedestrian bridge, Route 30 driveway
consolidation west of Church Walk, etc.) is required to mitigate project impacts, but
have been included in the project as requested by PennDOT and/or the Township.

e Level of service comparison tables demonstrate no significant impacts to any
intersection in the study area, either in terms of overall delay increase or critical
movement delay increase.

e Proposed new turn lanes accommodate projected queues.
e Accident investigations reveal no correctable patterns.

e Additional information relative to special event parking and traffic management is
provided under separate cover by the University.

e A Phasing Narrative which summarizes the proposed phasing of both roadway
improvements and building construction as well as level of service (LOS) and queue
comparisons tables (Tables I and I1) follow on the next several pages.

Local studies in the Delaware Valley have shown significant reduction in delays when
Traffic Adaptive (TA) signal improvements are installed. TA benefits are not directly
modeled in this TIS, making the results that much more conservative.






Table |

Level of Service Comparisons

1. Lancaster Avenue & Spring Mill Road/Kenilworth Road/Aldwyn Lane

Direction | Movement

AM Peak Hour

PM Peak Hour

2025 2025
2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
Lancaster Avenue Existing Base Projected Base Projected %'\::n'?;]l; Existing Base Projected Base Projected %A::n'?;]l;
L F201 | F117 | F117 | F122 | F122 F283 | F138 F138 | F141 | F140 | F142
Eastbound TT D C C Cc35 D 35 D D D 46 D51 D 44 D 47
R A A A A A B B A B A A
L D D D D D D E 65 E 60 E 69 E 65 E 62
Westbound
TTR F 93 E 76 F 80 F 85 F 89 D F 81 E73 F 85 E 65 E 75
Spring Mill Road 8
L F121 |F128 | F128 |F122 | F122 | 3 | F158 | F126 | F171 | F136 | F238 | F163
Northbound o
TR D D D D D Y D C D C34 Cc37 C35
L D E 55 E 55 E 55 E 55 = D D D D D D
Southbound g
TR F146 | F116 | F117 | F111 | F111 F352 | F112 | F121 | F115| F136 | F136
Aldwyn Lane
Northbound | LTR E |F170| F170 |F174| F174 E |F189| F236 | F192 | F241 | F241
Kenilworth Road
Southbound | LTR E F 86 F 86 F 86 F 86 E F 83 F 83 F 83 F 83 F 83
OVERALL: | E79 E 68 E 69 E 70 E72 F 99 E 76 E 77 E 79 E 80 E 80
2. Lancaster Avenue & Church Walk
Direction Movement AM Peak Hour PM Peak Hour
Lancaster Avenue 2012 2020 2020 2025 2025 28\,2/5 2012 2020 2020 2025 2025 28\/2/5
Existing Base Projected Base Projected Imp's Existing Base Projected Base Projected Imp's
Eastbound TTR A A A A A S A A A A A S
Westbound LTT A A A A A § A A A A A g
Church Walk =) 5
LR or - o
Northbound L LR C C C C C g C C C C C %
OVERALL: | A3 | A3 | A2 | A3 | A3 < | A6 | A6 A4 | A6 | A4 Z




3. Lancaster Avenue & Ithan Avenues

Direction Movement AM Peak Hour PM Peak Hour
2025 2025
2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
Lancaster Avenue Existing | Base | Projected | Base | Projected T"Yﬁnﬁ:; Existing Base Projected Base | Projected 'I\{\nl{n'?r:;
L C C C C 29 D 35 D41 C C C C C C
Eastbound
TTR D D C D 36 C 33 D 36 D D D D D D
L C C B D B B D D C D C C
Westbound
TTR C C C C32 C 32 D 35 C C C C C C
Ithan Avenue
Northbound L Fo3 | F121 F 81 F 125 F 83 E 66 Fo4 F126 | F154 | F145 | F 216 F 98
TR E 68 E 75 F 84 E75 F 86 E71 D E 56 D53 E 57 D 49 D 43
Southbound L D D 46 F 105 D 46 F108 | E78 D D 53 E 70 D 53 E 61 D 50
TR E71 E 79 E 64 E 79 E 64 E 57 F 88 F 100 F 96 F104 | F111 E 76
OVERALL: | D43 D 45 D 44 D 46 D44 D43 D 48 D 48 D 49 D 50 D 52 D 49
4. Lancaster Avenue & Lowrys Lane
Direction | /o ent AM Peak Hour PM Peak Hour
2025 2025
2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
Lancaster Avenue Existing | Base | Projected | Base | Projected | r\r,1v;ﬁs Existing Base Projected Base | Projected | n\g\gs
Eastbound LTTR A A A A A = A A B A B =
Westbound | LTTR A A A A A £ A A A A A £
Lowrys Lane ?-)' qg;
Northbound |  LTR C C C C C o C C C C C o
Southbound |  LTR C C C C C 5 C C C C C S
=z zZ
OVERALL: AT A7 A 10 A7 B 10 A8 A7 B 1l A7 B 11
5. Conestoga Road & Sproul Road
Direction |\ 0ot AM Peak Hour PM Peak Hour
C t Road 2012 2020 2020 2025 2025 202/5 2012 2020 2020 2025 2025 202/5
onestoga Roa Existing | Base | Projected | Base | Projected Ir¥1vp's Existing Base Projected Base | Projected “}’]Vp.s
L D C D D 46 E 57 B C C C C
Eastbound
TR C C C C C C C C C C
L C C C C C < C C C C C S
Westbound = =
TR F72 F 65 E 56 F 68 E 59 > D D D D D >
Sproul Road § §
L C D D D D = B B B B B =
Northbound S S
TR C C C C C zZ B B B B B zZ
Southbound LTR D D D E 56 E 56 D D D D D
OVERALL: D 41 D 42 D 40 D 43 D 42 C32 C34 C 34 D35 D 35




6. Conestoga Road & Ithan Avenue

Direction | /o ent AM Peak Hour PM Peak Hour
C t Road 2012 2020 2020 2025 2025 28\/2/5 2012 2020 2020 2025 2025 28\/2/5
onestoga Roa Existing | Base | Projected | Base | Projected Imp's Existing Base | Projected | Base | Projected Imp's
Eastbound LTR D 51 D51 E 58 E 60 E 65 = B B B B B =
Westbound | LTR B B B B B e B B B B B £
Ithan Avenue ?')' qg;
Northbound | LTR B C C C C o B B B B B o
Southbound |  LTR C C C C C 5 B B B B B 5
2 Pz
OVERALL: C29 | C30 C33 C33 D 36 B 12 B 12 B 13 B 12 B 13
7. Conestoga Road & Garrett Avenue
Direction |\ 0ot AM Peak Hour PM Peak Hour
C t Road 2012 2020 2020 2025 2025 202/5 2012 2020 2020 2025 2025 28\/2/5
onestoga Roa Existing | Base | Projected | Base | Projected Ir¥1vp's Existing Base | Projected | Base | Projected Imp's
Eastbound LTR A A A A A = A A A A A =
Westbound | LTR A A A A A 2 A A A A A £
Garrett Avenue qg)' qg;
Northbound | LTR C C C C C o C C C C C o
Southbound |  LTR C C C C C 5 C C C C C S
Pz =z
OVERALL.: A6 Ab A6 A6 Ab AT AT A7 A8 A8
8. County Line & Spring Mill Roads
Direction | \\ o o AM Peak Hour PM Peak Hour
County Line Road 2012 | 2020 | 2020 | 2025 | 2025 202/5 2012 | 2020 | 2020 | 2025 | 2025 28\/2/5
ounty Line Roa Existing | Base | Projected | Base | Projected In\:’p's Existing Base Projected Base | Projected Imp's
Eastbound LTR B B B B B = C C C C C =
Westbound | LTR B B B B B e B B B B B £
Spring Mill Road g o
Northbound | LTR C C C C B o B C C C C o
Southbound |  LTR C C C C B 5 C C C C C S
Pz Pz
OVERALL: B 16 B17 B 17 B 18 B 18 B 19 C22 C22 C 23 C 23
9. Lancaster Avenue & Garrett Avenue
Direction |\ ent AM Peak Hour PM Peak Hour
2025 2025
2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
Lancaster Avenue Existing Base Projected Base Projected ItjnAg's Existing Base Projected Base Projected Irxg's
Westbound L B B C C C ° g B B B B C ® g
Northbound | R cC | cC C C C |85 c | C C C C |83
zg zg
OVERALL: A3 A4 A4 A4 A4 ! Al A2 A2 A2 A2 o

\'




10. Conestoga Road & Spring Mill Road

Direction | /o ont AM Peak Hour PM Peak Hour
2025 2025
2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
ConeStOQa Road Existing Base Projected Base Projected ":g.s Existing Base Projected Base Projected In\flvrﬁ's
Eastbound | L A A A A A — A A A A A -
Spring Mill Road = 2 s 2
> >
Southbound | LR C C C C C 2 g C C C D D 2 2
OVERALL: Al Al Al Al Al B Al Al Al Al Al o
11. Conestoga Road & Lowrys Lane
Direction | /o ent AM Peak Hour PM Peak Hour
2025 2025
2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
ConeStOQa Road Existing Base Projected Base Projected ":g.s Existing Base Projected Base Projected In\flvrﬁ's
Eastbound A A A A A = A A A A A =
Westbound A A A A A 2 A A A A A £
Lowrys Lane qg)' qg;
Northbound | LTR | E38 | E40 | E40 |E41| E43 | & | C D D D D x
Southbound | LTR C C C C C é C C C C C é
OVERALL: A4 A4 A4 A4 A4 A3 A3 A3 A3 A3
12. County Line Road & Ithan Avenue North
Direction |\ 0ot AM Peak Hour PM Peak Hour
2025 2025
. 2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
County Line Road Existing Base Projected Base Projected In\:\g's Existing Base Projected Base Projected Ir\rllvé's
Eastbound | LR D D D D D = D D D D D -
Ithan Avenue D 2 e =
S S
Southbound | TR p |p| b | pbp| b |28 p[pbp]|] b |b]| b [2F
OVERALL: D30 |D31| D31 |D31| D31 | %| D30 |D31| D31 |D31| D32 o
13. County Line Road & Ithan Avenue South
Direction |+ = ent AM Peak Hour PM Peak Hour
2025 2025
. 2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
County Line Road Existing Base Projected Base Projected In\:\g's Existing Base Projected Base Projected Ir\rllvé's
Westbound | LR C C C C C = C C C C C -
Ithan Avenue D = e =
S S
Northbound | TR c |[c|l clcl cl2glc|c|l clclclzg
OVERALL: co|c2r1| c21|cai|car| ®|c2|ca1| p2s [c21| D25 o




14. County Line Road & Lowrys Lane

Direction | /o ent AM Peak Hour PM Peak Hour
2025 2025
. 2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
County Line Road Existing Base Projected Base Projected ItjnAgs Existing Base Projected Base Projected Ir;vés
Westbound | L A A A A A — A A A A A =
Lowrys Lane = = e =
> >
Northbound | LR B |B| B | B | B |28 B | B | B | B| B |28
OVERALL: A4 A4 A4 A4 A4 o A2 A2 A2 A2 A2 o
15. County Line Road & Airdale Road
Direction |\ ent AM Peak Hour PM Peak Hour
2025 2025
. 2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
County Line Road Existing Base Projected Base Projected ItjnAg's Existing Base Projected Base Projected Ir;vé's
Eastbound | LR A A A A A — A A A A A -
Airdale Road = 2 bt =
> >
Northbound | L B | B | B [ B | B |28 B | B B | B | B |28
OVERALL: A4 A4 A4 A4 A4 o A4 A4 A4 A4 A4 o
16. County Line Road & Roberts Road
Direction |\ ent AM Peak Hour PM Peak Hour
2025 2025
. 2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
County Line Road Existing Base Projected Base Projected Ir}rl1vé's Existing Base Projected Base Projected Ir}r,1vé's
Eastbound A A A A A = A A A A A -
Westbound A A A A A 2 A A A A A 2
Roberts Road qg; qg;
Northbound LTR F181 | F207 | F207 | F226 | F 226 % E E E E E %
Southbound |  LTR D | E36 | E3 | E38 E 5 D D D D D S
Z Pz
OVERALL: Cc24 | D27 D 27 D 30 D 30 A3 A3 A3 A3 A3
17. Ithan Avenue & Aldwyn Lane
Direction | \\ oot AM Peak Hour PM Peak Hour
2025 2025
2012 2020 2020 2025 2025 2012 2020 2020 2025 2025
Aldwyn Lane Existing Base Projected Base Projected Ir\rl1vé's Existing Base Projected Base Projected In\flvrﬁ's
Eastbound LTR B B B B B = B B B B B =
Westbound | LTR B B B B B £ B B B B B £
Ithan Avenue ?-)' qg;
Northbound | L Al A A A A ] A A A A A o
Southbound L A A A A A 5 A A A A A S
2 Pz
OVERALL: A2 A2 A2 A2 A2 A2 A2 A2 A2 A2




18. Lancaster Avenue & WLA RIRO Drive
Direction | /o ont AM Peak Hour PM Peak Hour
. 2012 2020 2020 2025 2025 2025 2012 2020 2020 2025 2025 2025
WLA RIRO Drive Existing Base Projected Base Projected ALT Existing Base Projected Base Projected ALT
Northbound R B < B <
OVERALL: Al | < Al | <
19. Lancaster Avenue & PAC RILIRO Drive
Direction | \\ o o AM Peak Hour PM Peak Hour
2012 2020 2020 2025 2025 2025 2012 2020 2020 2025 2025 2025
Lancaster Avenue Existing Base Projected Base Projected ALT Existing Base Projected Base Projected ALT
Westbound | L B
PAC RILIRO Drive <
Northbound | R C z
OVERALL: Al
20. Ithan Avenue & LAH / Garage Drive
Direction | \\ o o AM Peak Hour PM Peak Hour
. 2012 2020 2020 2025 2025 2025 2012 2020 2020 2025 2025 2025
LAH/ Garage Drive Existing Base Projected Base Projected ALT Existing Base Projected Base Projected ALT
Eastbound LTR C
Westbound LTR C
Ithan Avenue <
Northbound L A <
Southbound L A
OVERALL.: A8

Base = No-Build Scenario
Projected = Build Scenario

10



Table Il

QUEUE COMPARISON TABLE
SIGNALIZED INTERSECTIONS

1. Lancaster Avenue & Spring Mill Road/Kenilworth Road/Aldwyn Lane

Control Type: | Signalized
Direction Movement AM Peak Hour PM Peak Hour
Lancaster Avenue fore | bany®e | 2025Base | 2025Projected | oo 20C | ORSAOS | 2025 Base | 2025 Projected
L 300 or 560* --- 428 428 300 or 560* --- 455 455 - 455
Eastbound TT [500] --- 513 523 [500] --- 627 599 - 614
R 350 --- 71 73 350 --- 125 112 -119
L 75 --- 33 34 75 --- 58 54 - 56
Westbound
TTR [1600] --- 767 786 [1600] --- 581 571-593
Spring Mill Road
L 375 --- 317 317 375 --- 341 386 - 363
Northbound
TR [1100] --- 338 338 [1100] --- 153 160 - 156
L 75 --- 57 59 75 --- 77 79-79
Southbound
TR [1000] --- 546 546 [1000] --- 683 704 - 704
Aldwyn Lane
Northbound |  LTR [700] — | 1718 | 1718 [700] 197 | 205-205
Kenilworth Road
Southbound | LR [900] — | a4 | a4 | [900] 48 | 48-48
2. Lancaster Avenue & Church Walk
Control Type: | Signalized
Direction Movement AM Peak Hour PM Peak Hour
Lancaster Avenue fore | bany%e | 2025Base | 2025 Projected | "0f20C | PORSSAOS | 2025 Base | 2025 Projected
TTRor TT [1600] 1400 102 88 [1600] 1400 208 153
Eastbound
R none 125 - <25 none 125 - <25
LTTorTT [1300] 1500 330 317 [1300] 1500 109 12
Westbound
L none 125 - <25 none 125 - <25
Church Walk
Northbound | LRorLLR 200++ --- <25 <25 | 200++ --- 67 36
3. Lancaster Avenue & Ilthan Avenues
Control Type: | Signalized
Lancaster Avenue fore | by | 2025Base | 2025 Projected | U2 00E | ORSSIAOSE | 2025 Base | 2025 Projected
L 100 200 82 104 - 119 100 200 63 78 -78
Eastbound
TTR [1300] --- 415 365 -479 [1300] --- 627 673 -729
L 125 250 105 35-38 125 250 105 45 -50
Westbound
TTR [950] --- 501 508 - 563 [950] --- 244 241 - 321
Ithan Avenue
L 50 190 178 169 - 137 50 190 148 189 - 159
Northbound
TR [1050] --- 347 381-330 [1050] --- 244 185-175
L 75 --- 48 160- 135 75 --- 99 171-150
Southbound
TR [550] --- 372 292 - 253 [550] --- 458 464 - 412

11




Table Il
QUEUE COMPARISON TABLE
SIGNALIZED INTERSECTIONS

4. Lancaster Avenue & Lowrys Lane

Control Type: | Signalized
Direction Movement AM Peak Hour PM Peak Hour
Lancaster Avenue fore | baeny%e | 2025Base | 2025 Projected | 02 20S | PORSRAOSE | 2025 Base | 2025 Projected
Eastbound LTTR [450] --- 207 170 [450] --- 212 277
Westbound LTTR [350] --- 216 224 [350] --- 173 176
Lowrys Lane
Northbound LTR [850] --- 143 143 [850] --- 52 52
Southbound LTR [600] --- 81 81 [600] --- 190 190
5. Conestoga Road & Sproul Road
Control Type: | Signalized
Direction Movement AM Peak Hour PM Peak Hour
Conestoga Road AS"t iir':gf Progf"gfi’f?;;f‘:f‘ge 2025Base | 2025 Projected AS"tiir':gf Progf"gfi’f?;;f‘:f‘ge 2025Base | 2025 Projected
L 75 - 169 180 75 --- 65 65
Eastbound
TR [450] --- 655 660 [450] --- 702 707
L 75 --- 48 48 75 --- 43 43
Westbound
TR [150] --- 705 692 [150] --- 569 563
Sproul Road
L 75 --- 231 231 75 --- 66 66
Northbound
TR [1250] --- 224 224 [1250] --- 122 122
Southbound LTR [1200] --- 416 416 [1200] --- 446 447
6. Conestoga Road & Ithan Avenue
Control Type: | Signalized
Direction Movement AM Peak Hour PM Peak Hour
Conestoga Road AS"t iir':gf Progf"gfi’f?;;f‘:f‘ge 2025 Base | 2025 Projected AS"tiir':gf Progf"gfi’f?;;f‘:f‘ge 2025Base | 2025 Projected
Eastbound LTR [750] --- 469 424 [750] --- 315 325
Westbound LTR [500] --- 269 260 [500] --- 231 236
Ithan Avenue
Northbound LTR [+1500] --- 120 126 [+1500] --- 28 31
Southbound LTR [500] --- 157 177 [500] --- 182 204

12




Table Il
QUEUE COMPARISON TABLE
SIGNALIZED INTERSECTIONS

7. Conestoga Road & Garrett Avenue

Control Type: | Signalized
Direction Movement AM Peak Hour PM Peak Hour
Conestoga Road AS"tiir':gf P'O(‘l’fo;?;:‘:f‘ge 2025 Base | 2025 Projected AS"SL'ZSS P'O(‘l’fo;?;:‘:f‘ge 2025Base | 2025 Projected
Eastbound LTR [200] --- 130 131 [200] --- 189 194
Westbound LTR [300] --- 114 116 [300] --- 189 193
Garrett Avenue
Northbound LTR [500] --- 29 29 [500] --- 33 33
Southbound LTR [1400] --- 59 59 [1400] --- 84 84
8. County Line & Spring Mill Roads
Control Type: | Signalized
Direction Movement AM Peak Hour PM Peak Hour
County Line Road AS"tiir':gf P'O(‘l’fo;?;:‘:f‘ge 2025 Base | 2025 Projected AS"SL'ZSS P'O(‘l’fo;?;:‘:f‘ge 2025Base | 2025 Projected
Eastbound LTR [+1500] --- 276 270 [+1500] - 408 393
Westbound LTR [900] --- 187 189 [900] --- 193 178
Spring Mill Road
Northbound LTR [450] --- 196 204 [450] --- 373 386
Southbound LTR [+1500] --- 263 272 [+1500] - 292 313

Base = No-Build Scenario

Projected = Build Scenario

All values shown in feet. If queue is
is less than one car it is shown as <25

If timing alternatives were considered those
associated queues are shown as 2nd entries

* indicates additional left-turn lane storage available in another left-turn lane at immediately
adjacent upstream intersection.

Storage values with ++ mean minimum value shown, additional storage available within

parking lot, parking garage, etc.

[1values in brackets are approximate distance to next significant upstream intersection.

If distance exceeds 1500 feet then +1500 is shown

13




Table Il
QUEUE COMPARISON TABLE

UNSIGNALIZED INTERSECTIONS

9. Lancaster Avenue & Garrett Avenue

Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
Available Proposed Storage . Available Proposed Storage .
Lancaster Avenue Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Westbound | L [600] <25 <25 [600] <25 <25
Garrett Avenue
Northbound | LR [400] <25 <25 [400] <25 <25
10. Conestoga Road & Spring Mill Road
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
Available Proposed Storage . Available Proposed Storage .
Conestoga Road Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound | L [150] <25 <25 [150] <25 <25
Spring Mill Road
Southbound | LR [1150] <25 <25 [1150] <25 <25
11. Conestoga Road & Lowrys Lane
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
Available Proposed Storage . Available Proposed Storage .
Conestoga Road Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound L [275] -—- <25 <25 [275] -—- <25 <25
Westhound L [750] --- <25 <25 [750] --- <25 <25
Lowrys Lane
Northbound LTR [1000] --- 33 35 [1000] - <25 <25
Southbound LTR [300] - 40 40 [300] - <25 <25
12. County Line Road & Ithan Avenue North
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
- Available Proposed Storage . Available Proposed Storage .
County Line Road Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound | LR [900] - n/a n/a [900] - n/a n/a
Ithan Avenue
Southbound | TR [250] - n/a n/a [250] - n/a n/a
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UNSIGNALIZED INTERSECTIONS

Table Il
QUEUE COMPARISON TABLE

13. County Line Road & Ithan Avenue South

Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
. Available Proposed Storage . Available Proposed Storage .
County Line Road Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Westbound | LR [+1500] --- n/a n/a [+1500] - n/a n/a
Ithan Avenue
Northbound | TR [400] --- n/a n/a [400] --- n/a n/a
14. County Line Road & Lowrys Lane
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
- Available Proposed Storage . Available Proposed Storage .
County Line Road Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Westbound | L [300] <25 <25 [300] <25 <25
Lowrys Lane
Northbound | LR [350] 28 28 [350] <25 <25
15. County Line Road & Airdale Road
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
. Available Proposed Storage . Available Proposed Storage .
County Line Road Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastoound | LR [1000] 25 25 [1000] <25 <25
Airdale Road
Northbound | L [100] <25 <25 [100] <25 <25
16. County Line Road & Roberts Road
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
. Available Proposed Storage . Available Proposed Storage .
County Line Road Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound L [200] --- <25 <25 [200] --- <25 <25
Westbound L [400] --- <25 <25 [400] --- <25 <25
Roberts Road
Northbound LTR [350] --- 300 300 [350] --- 50 50
Southbound LTR [300] --- <25 <25 [300] --- 25 25
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UNSIGNALIZED INTERSECTIONS

Table Il
QUEUE COMPARISON TABLE

17. Ithan Avenue & Aldwyn Lane

Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
Available Proposed Storage . Available Proposed Storage .
Aldwyn Lane Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound LTR [500] --- <25 <25 [500] --- <25 <25
Westbound LTR [200++] --- <25 <25 [200++] --- <25 <25
Ithan Avenue
Northbound L [550] --- <25 <25 [550] --- <25 <25
Southbound L [950] -—- <25 <25 [950] - <25 <25
18. Lancaster Avenue & WLA RI/RO Drive
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
- Available Proposed Storage . Available Proposed Storage .
WLL RIRO Drive Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound R none 125 <25 none 125 <25
19. Lancaster Avenue & PAC RI/LI/RO Drive
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
Available Proposed Storage . Available Proposed Storage .
Lancaster Avenue Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound R none 100 <25 none 100 <25
Westbound none 75 <25 none 75 <25
PAC RILIRO Drive
Northbound R none 290 <25 none 290 <25
20. Ithan Avenue & LAH / Garage Drive
Control Type: | Unsignalized
Direction Movement AM Peak Hour PM Peak Hour
. Available Proposed Storage . Available Proposed Storage .
LAH / Garage Drive Storage (If Different) 2025 Base 2025 Projected Storage (If Different) 2025 Base 2025 Projected
Eastbound LTR 100++ --- 25 100++ --- <25
Westbound LTR 100++ --- <25 100++ --- <25
Ithan Avenue
Northbound L none --- <25 none -—- <25
Southbound L none 50 <25 none 50 <25

Base = No-Build Scenario

Projected = Build Scenario

All values shown in feet

Storage values with ++ mean minimum value shown, additional storage available within

parking lot

[] values in brackets are approximate distance to next upstream intersection or driveway
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INTRODUCTION

Villanova University (“Villanova”) proposes construction of new undergraduate student
residence halls on the site of an existing parking lot (known as “Main Lot”) near the
intersection of Lancaster Avenue and Ithan Avenue. Construction of the new halls will
displace 1,126 existing surface parking spaces currently found on the Main Lot. The
majority of replacement parking is provided in a new parking structure to be constructed
east of Ithan Avenue in an area currently occupied by a surface parking lot having a capacity
of 577 spaces (“Pike Lot”). The project also includes plans for a performing art center and
approximately 20,440 SF of Villanova-centric retail space. This transportation impact study
was prepared per the requirements of the zoning ordinance of Radnor Township as adopted
in January 2014. The ordinance features a requirement for traffic investigations pursuant to
PennDOT Strike Off Letter (SOL) 470-09-4.

Traffic investigations and related due diligence with the Township and PennDOT began
well before ordinance adoption. Radnor Township provided input on scope of work in 2012
with most data collection taking place that fall. See Appendix A for more details and other
project correspondence. Additional efforts unfolded as ordinance adoption efforts continued
through 2013. With the ordinance adopted and a conditional use hearing completed in 2014,
additional comments have been received from both PennDOT and the Township and are
reflected herein.

The new student residence halls will provide a total of 1,138 new beds and are intended to
address currently-unmet undergraduate student housing demand. This unmet demand results
in students living off campus and commuting to classes. Construction of the new halls will
result in reduced student commuting activity. Regardless of their location and the
possibility of more-distanced students *backfilling’” nearby off-campus student housing, the
number of peak hour commuting trips will be less after the project is constructed as 1,138
currently-commuting students — near or far — will become campus-residing (non-
commuting) students. The study area and the project location are shown in Figure 1. An
excerpt of the site plan is shown in Figure 2.

EXISTING ROAD NETWORK

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

TABLE 1
ROADWAY CHARACTERISTICS WITHIN STUDY AREA
Smart
Trans. . AADT per
Roadway b (09/2014)
Class/Type
Lancaster | gp ggo |  Regional E-W 25 17,264
Avenue Arterial

17



ROADWAY CHARACTERISTICS WITHIN STUDY AREA

TABLE 1 (continued)

Smart Trans.

Roadway Guidelines Directional Posted AA.‘DT ber
Route # . i . ITMS
Name Roadway Orientation | Speed Limit
(09/2014)
Class/Type
Conestoga | gp 1919 |  Regional E-W 25.35 10,000
Road Arterial
County Line G 847 Community E-W o5 1,906
Road Collector
Spring Mill Regional
Road / Sproul | SR 0320 gio! N-S 25-45 8,449
Acrterial
Road
Ithan Avenue G 309 Neighborhood N-S 25 1,814
Collector
remaining none Local N-S and E-W 2.5 not available
streets (typical)

LAND USE CONTEXT

Land use context guidance is provided in Chapter 4 of the Smart Transportation Guidebook
The immediate area surrounding Villanova University most closely
resembles the Suburban Center definition.

(March 2008).

ROADWAY CLASSIFICATION

Roadway type guidance is provided in Chapter 5 of the Smart Transportation Guidebook

(March 2008).

The roadways closest to the project are Lancaster Avenue and Ithan

Avenue. As summarized in Table 1, these roadways are defined as Regional Arterials and
Neighborhood Collectors.

Applicable excerpts from the Smart Transportation Guidebook are provided in Appendix C.

PEDESTRIAN, MASS TRANSIT, AND BICYCLE FACILITIES

Both the Villanova campus and the roadways closest to the project provide sidewalks,
painted pedestrian crosswalks, bicycle facilities, and/or designated pedestrian-only paths.
There are also several mass transit opportunities in the area:

e SEPTA Regional Rail Paoli/Thorndale (formerly R5) line, north side of Route 30;
e SEPTA Norristown High Speed Line (formerly RT 100) line, south side of Route 30;

and

e SEPTA Bus Routes 105 & 106 along Route 30 (stops near Ithan Avenue & Church

Walk).

Additional details are provided in Appendix D.




EXISTING TRAFFIC VOLUMES

The site will generate traffic at various times throughout the day, though typical weekday
commuter peak periods (i.e., 7:00-9:00 AM and 4:00-6:00 PM) are when the demands of the site
plus existing traffic at study area intersections will be at a combined maximum. Data collection
for this study was scheduled reflective of this and was performed by FTA principally in the fall
of 2012 following receipt of a scope of work by the Township in June 2012.

MANUAL TURNING MOVEMENT COUNTS

Manual traffic counts were conducted using 15-minute intervals during weekday commuter
peak periods (7:00-9:00 AM and 4:00-6:00 PM) at the following locations:

1) Lancaster Avenue and Spring Mill Road / Kenilworth Road / Aldwyn Lane
2) Lancaster Avenue and Church Walk

3) Lancaster Avenue and Ithan Avenue

4) Lancaster Avenue and Lowrys Lane

5) Lancaster Avenue and Garrett Avenue

6) Conestoga Road and Sproul Road

7) Conestoga Road and Spring Mill Road

8) Conestoga Road and Ithan Avenue

9) Conestoga Road and Lowrys Lane

10) Conestoga Road and Garrett Avenue

11) County Line Road and Spring Mill Road
12) County Line Road and Ithan Avenue North
13) County Line Road and Ithan Avenue South
14) County Line Road and Lowrys Lane

15) County Line Road and Airedale Road

16) County Line Road and Roberts Road

17) Ithan Avenue and Aldwyn Lane

In addition, counts were also conducted at the unsignalized driveways serving Villanova’s
main parking lots (Main Lot and Pike Lot) which are located on either side of Ithan Avenue
south of Lancaster Avenue. These driveways were counted twice —in 2011 and in 2013.

The analyzed peak hours were 7:30 to 8:30 AM and 5:00 to 6:00. Turning movement peak
hour volumes are presented in Figures 3 and 4. Pedestrian crossing activity was also
counted and is presented in separate figures. The counts were conducted during ordinary
class days.

Additional information regarding existing traffic volumes — including count data — is provided in
the Appendix E. Note that “Special event” data collection was also conducted namely during
Homecoming (10-26-12) and a weekday evening during a basketball game (St. Joes 12-11-12)
and is referenced in the appendix. In all cases, the data collection efforts were also selected
during normal weather and when no area road construction or detours were underway.

BASE CONDITIONS

The opening date of the project is expected to be 2019 but 2020 was chosen to be
conservative. This time frame reflects approximately eight (8) years from the date of the
data collection of the site (Fall 2012). This timeframe includes engineering, land
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development approvals, construction, fit out, and occupancy of the site. PennDOT
regulations require adding five (5) additional years to the full build condition to arrive at a
Design Year (2025). Thus this report includes two base conditions:

e 2.02% (0.25% per year for 8 years) for Full-Build (2020), and
e 3.30% (0.25% per year for 13 years) for Design Year (2025).

BACKGROUND GROWTH

In 2013 the Delaware Valley Regional Planning Commission (DVRPC) performed studies
which resulted in a recommended growth rate for the study area. This TIS incorporates the
recommended rate (0.25% per annum) and was approved by PennDOT. DVRPC growth
rate documentation is provided in Appendix A.

NEARBY PROPOSED DEVELOPMENTS

At this time there are no other significant approved land development projects in the
immediate vicinity of the project. The Base (No Build) scenario includes existing traffic
volumes and either 8 or 13 years of compounded growth at 0.25% per year applied to all
through movements (i.e., excluding driveways and dead-end streets). 2020 and 2025 Base
Condition turning movement peak hour volumes are presented in Figures 5 thru 8.

PROJECT DESCRIPTION

One significant component of the project is the new residence halls which yield 1,138 new
beds on campus. These beds will be used by existing commuting undergraduate students,
many of whom currently use Main Lot. In the future, while many ‘converted’ campus-
residing (former-commuting) students will continue to own automobiles, these cars will — in
large part — not be moving during weekday commuter peak periods. This is but one of a few
fundamental changes in traffic which will result from the project. Other changes include:

added parking to an existing garage (SAC") on the north side of campus,
consolidation of several small parking lots plus added supply west of Church Walk,
elimination of several unregulated driveways along Route 30 west of Church Walk,
construction of a new grade-separated pedestrian bridge at Church Walk, and

other capacity-adding and mobility-improving features.

See Appendix F for map figure which identifies names and locations of buildings and
parking lots throughout the Villanova University campus.

Note that even though the automobiles owned by the new campus-residing students will
typically not be active or moving during weekday peak periods, this TIS assumes all parking
spaces continue to be active during peak hours, just as they are today (without the new residence
halls). This adds a significant measure of conservativeness to the Projected Condition scenarios.

TRIP GENERATION

Trip generation activity for many land uses can be investigated utilizing the Institute of
Transportation Engineers’ (ITE) publication entitled Trip Generation Manual and land use

! Saint Augustine Center
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code 550 (University/College) is available for review. However, the data is intended to
reflect entirely new universities / new students. This project provides for the conversion of
currently-commuting students to campus-residing students — not net-new students — so a
different approach is needed.

The project will result in no change in total parking supply, but does include significant
shifts both in the location of parking spaces as well as their function. For example, there
currently exists 1,126 parking spaces in the Main Lot (west side of Ithan Avenue) and 577
spaces in Pike Lot (east side of Ithan Avenue). With the project constructed, there will be
62 parking spaces in the “former’ Main Lot and 1,289 spaces in a structure on the ‘former’
577-space Pike Lot (many of which will be occupied by non-moving student-owned
vehicles).

The main exercise of the study is to reassign turning movement traffic volumes to reflect
parking supply location changes. As mentioned earlier, the project continues to assume
parking space activity ‘turns over’ in the same manner as it does today (i.e., as it does with
currently-commuting students). The trip generation for the project is thus conservatively
based upon the trip generating characteristics of the existing parking spaces in Main and
Pike Lots and is effectively a reallocation of current peak hour activity based on the location
of new parking spaces throughout campus, including at the new Pike garage, at the
expanded SAC garage, and at the ‘new’ West Lancaster surface lot (WLA). More details
about trip generation rates for existing parking is provided in Appendix G and are
summarized below.

TABLE 2
PARKING SPACE TRIP GENERATION
Trip AM Peak Hour PM Peak Hour
Generation
(Parking IN ouT TOTAL IN ouT TOTAL
Spaces)
Rates 0.227 0.028 0.255 0.199 0.225 0.424

In addition to parking / traffic redistribution analysis, the Township traffic engineer
requested (in letters provided in Appendix A) that the trip generation potential of the
university-centric retail space be examined and discussed. Trip generation associated with
similar contemporary retail space at St. Joe’s University was observed and documented in
2014 and was compared with three scenarios which utilized ITE trip generation predictions
for non-university-centric retail space (see Appendix A). A January 2015 review letter
from the Township traffic engineer directed that ITE Scenario 1 (which resulted in more
conservative trip generation estimates than the St. Joe’s observations) be utilized in a revised
TIS. Table 3 summarizes the retail AM and PM peak hour new vehicular trip generation
potential of the site as gathered from that scenario. As shown, the retail component of the
site is estimated to generate 60 new vehicle trips during the weekday AM peak hour and 99
new vehicle trips during the weekday PM peak hour.

TABLE 3
RETAIL TRIP GENERATION (NEW VEHICULAR TRIPS)
Trin Component AM Peak Hour PM Peak Hour
pomp IN OUT | TOTAL | IN OUT | TOTAL
Retail 31 29 60 51 48 99
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TRIP DISTRIBUTION

The first distribution of site traffic is an extensive redistribution of existing traffic due to the
reassignment of parking supply in different locations throughout the core campus area (SAC
garage, WLA, Pike Garage, etc). In addition there are proposed changes to driveway
locations and functionality, such as the Lancaster Avenue inbound access to the Pike Lot
garage (which currently exists but is presently exit-only). As a result, several different
models were created to track traffic assignments which result from parking changes in
different locations which are affected by the project. The principal parking locations
affected include:

e Pike Lot (Garage),
e LAH surface parking and the West Lancaster Lot, and
e the expanded SAC Garage.

More information regarding the derivation of trip distribution models is provided in
Appendix H. Essentially, trips are added or subtracted throughout the network
proportionate to existing driveway volumes and adjacent intersections. Retail traffic was
added as described in the appendix. Appendix H includes the results of all individual peak
hour worksheets in summary figures presented at the end of the Appendix. Proposed road
improvements are described later but are summarized in Figures 9 and 10. The combination
of site traffic with Base Condition volumes yield Projected Conditions peak hour volumes,
Figures 11 thru 14.

CAPACITY ANALYSIS METHODOLOGY

Capacity analyses were conducted for the weekday AM and PM peak hours at the study area
intersections. These analyses were conducted according to the methodologies contained in
the 2010 Highway Capacity Manual (where applicable) and using Synchro 8 software. The
following conditions were analyzed:

2012 Existing Conditions,
2020 Base Conditions,
2020 Projected Conditions,
2025 Base Conditions, and
2025 Projected Conditions.

In addition, capacity analyses were conducted at the proposed site driveway intersections
under the Projected Condition scenarios.

PennDOT's transportation impact study guidelines outlined in Strike Off Letter 470-09-4,
dated February 2009 last updated December 2013 contain the following criteria regarding
levels of service:

e Page 29 of the Guidelines describes that if evaluation of the Base Condition to the
Projected Condition results in an overall level of service increase greater than 10
seconds then the Applicant will be required to mitigate the impact.

e Page 31 of the Guidelines states that new driveways shall be designed to operate at
LOS C in rural areas and LOS D in urban areas.

Base Condition analysis signal timings were optimized. Overall PHFs were utilized.
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LEVELS OF SERVICE IN THE STUDY AREA

Levels of service (LOS) at the study area intersections for the weekday AM and PM peak
hours are summarized in Tables I as found in the Executive Summary. As revealed in the
tables, all levels of service at the study area intersections comply with the requirements
outlined in the PennDOT SOL (for both overall intersection impacts as well as critical
movement impacts), meaning no improvements are required. Even so, a number of roadway
improvements and pedestrian benefits are offered (see Recommendations).

More details regarding capacity analyses are explained in Appendix I. The signal plans
utilized in the analyses are provided in Appendix L.

QUEUE LENGTH ANALYSIS

Projected 95" percentile queues were produced using Synchro and were presented in Table
I1 in the Executive Summary. Predicted 2025 queue lengths are accommodated where new
(or extended existing) turn lanes are proposed.

TURN LANE WARRANT ANALYSIS

The project includes providing new auxiliary left- and right-turn lanes as appropriate all
proposed points of access. PennDOT’s XLSX spreadsheet “Turn Lane Warrant and Length
Analysis Workbook™ were utilized in analysis of all WLA, Visitor Lot, LAH, and Pike
Garage driveways. The details of the investigations are included in Appendix J. Note that
in many cases, turn lanes are included in the plans even though they are not required per the
warrants. Additionally, in many cases where turn lanes are warranted, the storage length
shown on the plans exceeds the required storage length per the warrant analysis.

Note that at the Route 30 WLA driveway, no WB left-turn lane analysis is included since the
movement is prohibited (i.e., the driveway is proposed as a right-in/right-out driveway.

CRASH DATA INVESTIGATIONS

Crash history investigations using PennDOT-supplied cluster list, homogenous report, crash
resumes, and a crash summary for 01/2008 to 12/2012 data along the Lancaster Avenue
corridor (from Spring Mill Road to County Line Road) were conducted.

The study area featured 112 reportable accidents. Highlights of the data include:

0 accidents involved fatalities

6 accidents involved pedestrians

8 accidents involved injuries classified as moderate or major

24 accidents involved injuries classified minor

13 accidents involved environmental conditions such as ice- or snow-covered
roadways

The segment in question covers approximately 1.23 miles and is classified as an urban,
NFAC (non full-access control) roadway. The calculated crash rate (C) of the study corridor
is 2.40 crashes per million vehicle miles whereas the latest Department-provided
homogenous report gives a rate of 2.25 crashes per million vehicle miles for similar
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roadways which are undivided, are 41-99 feet wide, and which feature 10-99k ADT. The
difference in crash rates (between the study area and similar roadways per the homogenous
report) is not significant. It is also appropriate to eliminate certain crashes given the
involvement of conditions unrelated to the design of the roadway including — but not limited
to — environmental factors such as snow, ice, etc. Eliminating the 13 accidents (per the last
bullet point above) which involve these conditions, for example, produces a redacted crash
rate (C’) of 2.12 crashes per million vehicle miles, which is lower than the homogenous
report rate for similar roadways.

Whether using C or C’, the crash history of the corridor is consistent with the crash history
of other roadways having similar attributes. The absence of any crash involving a fatality
and the relatively low number of accidents involving major injuries, moderate injuries, and
pedestrians also supports this conclusion.

Note that the individual crash data for the 6 accidents involving pedestrians were reviewed
and no correctable pattern or element was discovered.

Crash data is not provided in any appendix but will be kept on file should PennDOT or the
Township traffic engineer wish to review it.

PARKING

Parking demands have been documented throughout the entire campus under both “ordinary
class’ conditions and ‘special event’ conditions, including home basketball games. Copies
of detailed campus-wide parking tabulations (including summaries of observed demand and
available supply) on more than a dozen different days are provided in Appendix K. These
spreadsheets show that there typically exist hundreds of unused parking spaces throughout
campus no matter what time of day or circumstance.

West Campus has some similarities with the proposed student resident halls since it is
principally occupied by undergraduate upperclassmen. The unconstrained parking demand
rate at West Campus is ~55% (2013) and auto ownership at the proposed student resident
halls may be comparable. The number of spaces in the garage which will not be moving
during weekday commuter peak periods could potentially total about 500 to 600 spaces.
Regardless and as previously explained, all parking in the garage is assumed to be “peak
hour moving” to provide the most conservative results.

Questions regarding midday vehicular activity (turnover) by the proposed student hall
residents have been raised. The likelihood that campus-residing students are any more (or
less) likely to make midday trips is debatable, but regardless West Campus midday parking
turnover was examined in an attempt to quantify midday trip making. Investigations
occurred on Tuesday, 30 April 2013. Traffic counts were conducted at the only driveway
which is used by student residents to gain access to / from West Campus student parking
areas between 10 AM to 12 PM. In addition, during the counts, a random sample of
approximately 5% of the available parking spaces (30 out of 596 spaces) were monitored for
turnover. The investigations determined:

e The peak hour was 11:00 AM to 12:00 PM.

e During the peak hour, 30 entering vehicles and 23 exiting vehicles (53 total trips) were
recorded at the driveway.
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e During the same hour, there was turnover at 2 of the 30 parking spaces which were
monitored and the turnover activity at these spaces amounted to 2 arriving (entering)
vehicles and 2 departing (exiting) vehicles (4 total trips).

The results suggest that midday peak hour parking turnover — and thus trip generation — is
on the order of about 1 out of every 10 parking spaces during class days. This activity is
much lower than AM and PM peak hour trip generation. AM peak hour trip generation is
approximately 1 trip for every 4 parking spaces and PM peak hour trip generation is
approximately 1 trip for every 3 parking spaces.

More details on the study are provided in Appendix K.

SIGHT DISTANCE ANALYSIS

A sight distance analysis was prepared for the proposed site driveways. In general,
recommended sight distances depend upon the posted speed limit and roadway grades.
Existing sight distances were measured in accordance with PennDOT Publication 282 and
compared to PennDOT’s desirable (aka tabular) and SSSD (aka formulaic) sight distance as
found in Title 67 Chapter 441 of the PA Code. Comparisons with available sight distances
at the proposed unsignalized site accesses are presented below. Note that the posted speed
limit along both Lancaster Avenue and Ithan Avenue is 25 mph. Note also that if the
available sight distance is well beyond the required minimum then the full extent of
available sight distance was not documented. Grades are field estimates.
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TABLE 6

SIGHT DISTANCES

RT 30 GRADE SIGHT DISTANCE (FT)
WLA RIRO DIRECTION (APPROX) DES SSSD | EXIST
EXITING Looking to the left 0% 300 265 500+

Looking to the right NOT APPLICABLE; LEFTS OUT PROHIBITED
ENTERING | pproaching same direction NOT APPLICABLE; LEFTS IN PROHIBITED
Approaching opposite direction
RT 30 GRADE SIGHT DISTANCE (FT)
PACRILIRO DIRECTION (APPROX) | DES | SSSD | EXISTQ
EXITING Looking to the left 0% 300 265 470
Looking to the right NOT APPLICABLE; LEFTSOUT PROHIBITED
Approaching same direction 0% N/A 265 500+
ENTERING Approaching opposite direction 0% 320 265 500+
LAH (w. sIDE GRADE SIGHT DISTANCE (FT)
OF ITHAN) DIRECTION (APPROX) DES SSSD EXIST
Looking to the left -2% 440 274 500+
EXITING Looking to the right -2% 350 274 500+
Approaching same direction -2% N/A 274 500+
ENTERING Approaching opposite direction -2% 300 274 450
GAR (E. SIDE GRADE SIGHT DISTANCE (FT)
OF ITHAN) DIRECTION (APPROX) | DES | SSSD | EXIST
Looking to the left -2% 440 274 500+
EXITING Looking to the right -2% 350 274 450
Approaching same direction -2% N/A 274 500+
ENTERING Approaching opposite direction -2% 300 274 500+
EMR (E. SIDE GRADE SIGHT DISTANCE (FT)
OF ITHAN) DIRECTION (APPROX) | DES | SSSD | EXIST
EXITING Looking to the left NOT APPLICABLE;
Looking to the right ENTRY-ONLY DRIVEWAY
Approaching same direction 0% N/A 274 500+
ENTERING Approaching opposite direction +2% 300 256 500+

DES based on posted speed limit + 10

(1) existing wrought iron fence assumed to be

removed or set back ~ 3 feet from current location

SSSD based on posted speed limit + 10

The site plans may evolve throughout land development and these sight distances will be
measured again by the site civil engineer and included with the HOP application which will
later be made by the site civil engineer.




SPECIAL EVENT TRAFFIC AND PARKING MANAGEMENT

Radnor Police Department and Villanova Public Safety are present to direct traffic and
chaperone motorists (and pedestrians) during events such as basketball games, homecoming,
graduation events, etc. Since either Radnor Police, Villanova Public Safety, or both are
present directing traffic / controlling intersection operation at most of these events, level of
service analyses cannot be modeled or conducted. In addition, total intersection volumes
during special events have been demonstrated to be comparable to or less than weekday
peak hour traffic, and the Township traffic engineer has previously given an opinion that
LOS analyses are not required, but that a special event management plan is necessary as
requested in past review letters (see Appendix A). Villanova University will provide a
Special Event Management Plan under separate cover.

RECOMMENDATIONS

A comprehensive suite of roadway improvements, new pedestrian facilities, existing
driveway removal, and new driveway installation will mitigate the impact of the site. More
details are as follows:

Most Intersections in the Study Area

While the project includes some new retail space, the majority of the traffic impact
of the site is the redistribution of traffic patterns caused by significant changes to
parking locations as well as many changes to parking lot / garage driveways.

The intersections closest to the Main Lot / Pike Lot will have the most noticeable
changes. The more remote intersections have greatly reduced impact — whether
because of the diluted impact of the redistribution of traffic or the diluted impacts of
the new retail traffic. Most intersections — even including relatively nearby
intersections such as Route 30 and Route 320/Kenilworth Street/Aldwyn Lane will not
warrant any improvements, whether examined in terms of overall delay changes or
critical movement delay changes. Despite this, a number of locations do feature
proposed improvements.

Route 30 and Route 320/Kenilworth Street/Aldwyn Lane

0 A contribution toward the cost an Adaptive Traffic Signal controller and
related hardware at this location shall be made by the University.

Route 30 and New RIRO Access (near WLA)
o0 Channelization islands to prohibit entering and exiting left turns shall be provided.

0 A new EB right-turn only lane with 75 feet of taper, 125 feet of storage, and
14 feet width shall be provided.

Route 30 and Relocated Church Walk

o0 A contribution toward the cost an Adaptive Traffic Signal controller and
related hardware at this location shall be made by the University.

0 A new EB right-turn only lane with 75 feet of taper, 125 feet of storage, and
14 feet width shall be provided.

0 A new WB left-turn only lane with 75 feet of taper, 125 feet of storage, and
10 feet width shall be provided.
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o0 11 foot wide inside and 12 foot wide outside through lanes (10-foot travel
lanes presently exist) shall be provided.

Route 30 and Ithan Avenue

0 A contribution toward the cost an Adaptive Traffic Signal controller and
related hardware at this location shall be made by the University.

0 The existing EB left-turn only lane shall be extended to provide a 75 feet of
taper, 200 feet of storage, and 10 feet width.

0 The existing NB left-turn only lane shall be extended to provide a 50 feet of
taper, 190 feet of storage, and 11 feet width.

0 The existing WB left-turn only lane shall be extended to provide a full-width
(10 feet) section of approximately 250 feet (between Ithan Avenue and the
PAC driveway) plus an additional full-width section beyond the PAC
driveway (to the east) measuring an additional 75 feet with a 75-foot taper.

0 11-foot wide inside and 12-foot wide outside through lanes (10-foot travel lanes
presently exist) shall be provided on each Route 30 approach to this intersection.

0 While there is either no change or a projected decrease in overall delay between
Base and Projected conditions (both in both build years), 2025 Projected
conditions include alternate signal timings which reduces some delays even
further.  Actual signal timing revisions may not be needed since Traffic
Adaptive signal controller installation at this location will reduce delays as
explained at the end of this section.

Additional Site Access Points

0 At the currently-existing exit-only unsignalized driveway along Route 30 just
east of Ithan Avenue (PAC Driveway):

= The driveway shall be modified to provide entry/exit operation;

= A new EB right-turn only lane with 50 feet of taper, 100 feet of
storage, and 12 feet width shall be provided,;

= A new WB left-turn only lane with 75 feet of taper, 75 feet of storage,
and 10 feet width (an extension of the existing WB left-turn lane at
Ithan Avenue) shall be provided; and

= Exiting left turns shall be prohibited (signage and channelization features).

0 At the proposed new unsignalized intersection serving the LAH rear lot and Pike
Garage along Ithan Avenue:

= A new SB left-turn lane featuring 50 feet of storage and 50 feet of
taper shall be provided;

= A new pedestrian crosswalk (with post-mounted, pedestrian-actuated
Rectangular Rapid Flash Beacons [RRFB] on each side) spanning the
NB approach of Ithan Avenue and connecting the garage with the
resident halls shall be provided; and

= Free-flow operation of Ithan Avenue traffic shall be maintained.

A Phasing Narrative Figure found in the Executive Summary and Figures 9 and 10
provide added details.
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It should be noted that no specific adjustments were made for the installation of Traffic
Adaptive signal controllers at any intersection as there is no current consensus at PennDOT
regarding modeling such intersections. Local studies in the Delaware Valley have shown a
reduction in delay between 27% and 38% in before-and-after studies®>. Thus the year 2020
and 2025 Projected delays found in this report are likely overstated when compared with
real world delays which may be found when Traffic Adaptive signal controllers are
installed.

CONCLUSIONS

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

e The project is forecasted to generate a small amount of net new vehicular traffic.
Even with conservative assumptions and retail trip generation estimates, fewer than
100 new vehicular trips during either the AM or PM weekday peak hour are
expected.

e The project will result in a more equitable distribution of parking — and the traffic
associated therewith — as compared with present day conditions. Some turning
movements will feature a reduction in volume.

e The project includes access points which will adequately serve the projected
weekday peak hour traffic volumes associated with the project.

e Available sight distances exceed requirements.
e Proposed new turn lanes accommodate projected queues.
e Crash history investigations reveal no correctable patterns.

e Not every offered roadway improvement (pedestrian bridge, Route 30 driveway
consolidation west of Church Walk, etc.) is required to mitigate project impacts, but
have been included in the project as requested by PennDOT and/or the Township.

e Traffic Adaptive signal controller installation will serve as an Alternative
Transportation Plan improvement for all project-affected intersections along the
Lancaster Avenue corridor.

2 Pennoni Associates memorandum to Ashwin Patel, P.E. (PennDOT) dated 14 December 2010, gathered from:
http://rhythmtraffic.com/insyncs-performance/deployments
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Figure 1

Study Area / Project Location
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Radnor Township, Delaware County, Pennsylvania

March 2015*

* figure preparation date

SITE

30



FT F. Tavani and Associates, Inc.
1 Traffic Engineering and Planning

Figure 2

Site Plan Excerpt

Villanova University Lancaster Avenue Residence Halls
Radnor Township, Delaware County, Pennsylvania
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Figure 5
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Figure 6
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Figure 7
2025 Base Conditions Weekday AM Peak Hour Traffic Volumes @%5%
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