APPENDIX B

Automatic Traffic Recorder (ATR) Counts
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APPENDIX C

Mahual Turning Movement (MTM) Counts



McMahon Associates Inc.

“Transportation Engineers & Planners-
425 Commerce Drive, Suite 200

Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourneO1w
Location: New Second Street & Site Code : 80901501
Ashbourne Road Start Date : 2/24/2009
Counter/ Board #: TD Page No :1

Groups Printed- Unshifted

i New Second St Ashbourne Rd ) New Second St Ashbourne Rd
Southbound Westbound Northbound Eastbound

Start Time | Left | Thru| Rignt [ HV | Left] Thru | Right | HV | Left! Thru | Right | HV | Left | Theu | Right | HV | ere roe | toce. rora | int Totar ]
07:00 19 107 8 8 3 32 24 5 1 44 2 1 11 17 6 2 16 274 290
07:15 13 111 11 8 0 35 22 4 3 69 2 5 22 28 9 3 20 325 345
07:30 17 133 12 9 0 39 18 8 4 81 1 0 19 31 12 3 20 367 387
0745 21 99 14 6 0 46 21 2 7 101 4 4 24 23 5 2 14 365 379
Total| 70 450 45 31 ] 3 182 85 19 15 295 9 10] 76 99 32 10 70 1331 1401
08:00 15 109 26 1 2 32 30 3 3 76 0 4 45 27 3 1 9 368 377
08:15 23 108 17 5 4 34 25 2| 0 76 1 1 13 25 3 1 9 329 338
08:30 15 99 9 5 1 21 20 1 3 69 1 4 21 19 6 2 12 284 296
08:45 14 79 17 5 1 25 32 5 4 71 0 3 34 22 7 5 18 306 324
Total 67 395 69 16 8 112 107 11 10 292 2 12 ] 113 93 19 9 48 1287 1335
16:00 12 82 15 2 3 30 27 5 2 70 1 2 17 26 3 3 12 288 300
16:15 14 73 12 1 3 30 17 5 4 76 2 2 21 29 6 0 8 287 295
16:30 20 82 6 2 1 36 30 2 8 93 1- 5 22 46 4 1 10 349 359
16:45 23 63 18 3 2 35 19 1 5 103 6 1 25 35 6 1 6 340 346
Total 69 300 51 8 g 13 a3 13 19 342 10 10 85 136 19 5] 36 1264 1300
17:00 31 87 17 3 2 33 22 2 2 86 4 0 17 28 5 2 7 334 341
17:15 28 75 15 1 2 30 51 2 3 99 1 0 22 43 8 1 4 377 381
17:30 26 68 17 1 4 30 23 1 1 63 2 0 19 32 8 1 3 293 296
17:45 24 67 16 1 4 36 26 0 5 82 3 1 14 33 3 1 3 313 316
Total | 109 297 65 6 12 129 122 5 11 330 10 1 72 136 24 5 17 1317 1334

Grand Total | 315 1442 230 61 32 524 407 48 55 1259 31 33} 346 464 94 29 171 5199 5370

Apprch % | 159 726 116 3.3 544 423 41 936 23 383 513 104
Total % | 6.1 27.7 44 06 10.1 7.8 1.1 242 06 6.7 89 1.8 3.2 96.8




McMahon Associates Inc.

Transportation Engineers & Planners

425 Commerce Drive, Suite 200

Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourneO1w

Location: New Second Street & Site Code :80901501
Ashbourne Road Start Date : 2/24/2009
Counter/ Board #: TD PageNo :2
New Second St Ashbourne Rd New Second St Ashbourne Rd
Southbound -Westbound Northbound Eastbound
Start Time | Left | Thru [ Right [ app. Totar | Left | Thru | Right [ app tetal | Left | Thru [ Right | app. Tor | Left | Thru | Right [ app. Totat | Int. Total |
Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30
07:30 17 133 12 162 0 39 18 57 4 81 1 86 19 31 12 62 367
07:45 21 99 14 134 0 46 21 67 7 101 4 112 24 23 5 52 365
08:00 15 109 26 150 2 32 30 64 3 76 0 79 45 27 3 75 368
08:15 23 108 17 148 4 34 25 63 0 76 1 77 13 25 3 41 329
Total Volume 76 449 69 594 6 151 94 251 14 334 6 354 101 106 23 230 1429
% App. Totat | 128 756 116 24 602 375 4 944 1.7 43.9 461 10
PHF | .826 .844 .663 oy 817 375 .821 375 790 .61 855 .479 767 971
2) W q v 7 3%
Peak Hour Data
3
(s}
L = 1+ g
o 3 North >
o |8 &
€ & 2 g]
5= E— Peak Four Begins at 07.30 5 &
.0 2
5 = Unshifted b
< [+ =
e K
[




McMahon Associates Inc.

Transportation Engineers & Planners

425 Commerce Drive, Suite 200

" Ft. Washington, PA 19034 File Name : ashbourneO1w

Site Code : 80901501
Start Date : 2/24/2009
PageNo :3

Municipality: Cheltenham Township
Location: New Second Street &
Ashbourne Road

Counter/ Board #: TD

New Second St Ashbourne Rd

Southbound

Westbound

New Second St
Northbound

Ashbourne Rd {
Eastbound ‘

s

|
Start Time | Left | Thru | Right | agp. Tolt

Left{ Thru Right App. Total

Peak Hour Analysis From 12:00 to 17:45 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:30

Left [ Thru | Right [ Agp. Totat

L%ﬁhm Right liAppA Total | lat. Total

16:30 20 82 6 108 1 36 30 67 8 93 1 102 22 46 4 721 349
16:45 23 63 18 104 2 35 19 56 5 103 6 114 25 35 6 66 340
17:00 31 87 17 135 2 33 22 57 2 86 4 a2 17 28 S 50 334
17:15 28 75 15 118 2 30 51 83 3 99 1 103 22 43 8 73 377
Total Volume 102 307 56 465 7 134 122 18 381 12 411 86 152 23 261 1400
% App. Total | 21.9 66 12 2.7 51 464 44 927 29 33 582 8.8
PHF )| 823 .882 .778 .861] 875 931 .598 792 563 925 .500 .901| 860 .826 .719 .894 928
4 A 7 3% o ‘'l 5 2%
New Second St i
Out in Total
[ s89
102]
Right Thru  Left
A
-
B Peak Hour Data
EE‘ T O
s @ b ] e
k=] © EJ North ;— g p
joc - E
¥ |o '~ g
5 E ;‘DEH (Peak Hour Begins at 16:30 4——-:.; B _8‘
3 - | < @
E @ alxz Unshifted i - o
8 ol e ‘3
P EX
Left  Thru Right
381

748

Totat

@
Qut in

New Second St




Municipality: Cheltenham Township

McMahon Associates Inc.

Transportation Engineers & Planners
425 Commerce Drive, Suite 200

Location: New Second Street &
Ashbourne Road
Counter/ Board #: TD

Ft. Washington, PA 19034

Groups Printed- Pedestrians

File Name : ashbourne01w

Site Code
Start Date
Page No

- 80901501
1 2/24/2009
1

New Second St Ashbourne Rd New Second St Ashbourne Rd
Southbound Westbound Northbound Eastbound
Start Time | Left | Thru | Right | gwees | Left| Thiu | Right | wsees | Left | Thru | Right | ewew | Left| Thru | Right | wsews | e tow | ociu Tow | int Tota |
07:15 0 0 0 1 0 0 o0 1 0 0 0 0 0 0 0 0 2 0 2
07:30 0 0 0 o0 0 0 0 0 0 0 0 1 0 0 0 o0 1 0 1
07:45 0 0 0 0 0 0 00 0 0 0 o0 0 0 0 1 1 0 1
Total 0 0 0 1 0 0 0o 1 0 0 0 1 0 0 0 1 4 0 4
08:15 0 0 0 0 0 0 o 1 0 0 0 0 0 0 0 0 1 0 1
08:30 0 0 0 3 0 0 0o 2 0 0 0 1 0 0 0 0 ) 0 6
08:45 0 0 0 1 0 0 0 2 0 0 0 2 0 0 0 0 5 0 5
Total 0 0 0 4 0 0 0 5 0 0 0 3 0 0 0 0 12 0 12
16:00] © 0 0o 0 0 0 0 o| o 0 0 2 ] 0 o 0| 2 0 2
16:30 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 0 3 0 3
16:45 0 0 0 0 0 0 00 0 0 0 0 0 0 0 1 1 0 1
Total 0 0 0 1 0 0 0 1] o 0 0 3 0 0 0 6 0 6
17:00 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
17:15 0 0 0 0 0 0 0 2 0 0 0 1 0 0 0 2 5 0 5
Total| O 0 0 1 0 0 0 2] o0 0 0 1 0 0 0 2] 6 0 6
Grand Tota 0 0 0 7 0 0 0 9 0 0 0 8 0 0 0 4 28 0 28
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0
Total % 100 0
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McMahon Associates Inc.

Transportation Engineers & Planners
425 Commerce Drive, Suite 200

~ Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourne02w
Location: Ashbourne Road & Site Code : 80901502
Oak Lane Road / Country Club Access Start Date : 2/24/2009
Counter/ Board #: JB PageNo :1

Groups Printed- Unshifted

I C.C. Access Ashbourne Rd Oak Lane Rd Ashbourne Rd
Southbound Westbound Northbound Eastbound

1 Start Time | Left] Thru | Right | HV] Left] Thru| Right| HV | Left| Thru| Right]| HV | Left] Thru | Right| HV | cen raw | o row | i Totar
07:00 0 0 1 1 58 42 0 5 8 4} 48 7 0 35 3 2 15 195 210
07:15 0 0 0 0 59 44 0 7 7 0 39 7 0 37 4 3 17 190 207
07:30 0 0 0 0 66 50 0 8 9 0 52 5 0 55 2 4 17 234 251
07:45 0 1 0 0 71 51 0 6 14 1 34 5 0 41 2 1 12 215 227
Total 0 1 1 1] 254 187 0 26| 38 1 173 24| 0 168 11 10| 61 834 895
08:00 0 0 0 0 58 48 0 8 6 0 35 4 0 40 3 0 12 190 202
08:15 0 0 0 0 58 60 0 6 8 0 37 4 0 41 2 0 10 206 216
08:30 0 ¢} 0 0 51 31 0 3 9 0 58 3 0 41 4 1 7 194 201
08:45 0 0 Q 0 45 48 0 6 14 0 56 3 0 29 4 3 12 196 208
Total 0 0 0 0 212 187 0 23 37 0 186 14 0 151 13 4 41 786 827
16:00 0 1 0 0 49 41 0 5 7 0 58 1 0 37 6 2 8 199 207
16:15 0 0 0 0 49 54 0 5 7 0 40 2 0 34 7 1 8 191 199
16:30 1 0 1 0 63 51 0 2 4 1 50 3 0 53 1" 1 6 235 241
16:45 0 0 0 0 43 57 0 5 2 0 44 2 0 47 11 1 8 204 212
Total 1 1 1 0 204 203 0 17 20 1 192 8 0 171 35 5 30 829 859

17:00 0 1 0 1 54 51 0 3 11 1 56 4 0 53 15 0 8 242 250
17:15 0 0 0 0 52 75 0 4 10 0 46 3 0 48 10 0 7 241 248
17:30 0 0 0 0 55 42 0 4 5 0 67 1 0 53 8 0 5 230 235
17:45 0 0 0 0 52 61 1 1 7 0 41 1 0 42 15 0 2 219 221
Total 0 1 0 1 213 229 1 12 33 1 210 9 0 196 48 0 22 932 954

Grand Total 1 3 2 2 | 883 806 1 78 128 3 761 55 0 686 107 19 154 3381 3535

Apprch % | 16.7 50 333 52.2 477 0.1 143 0.3 853 0 86.5 135
Total % 0 01 01 261 238 Q 38 Q.1 225 0 203 3.2 44 95.6




McMahon Associates Inc.

Transportation Engineers & Planners
425 Commerce Drive, Suite 200

Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourne02w
Location: Ashbourne Road & Site Code : 80901502
Oak Lane Road / Country Club Access Start Date : 2/24/2009
Counter/ Board #: JB Page No :2
C.C. Access Ashbourne Rd Qak Lane Rd Ashbourne Rd
Southbound Westbound Northbound Eastbound
Start Time | _Left | Thru | Right | app. Towt | _Left | Thru | Right | app. tow | Left | Thru | Right [ app. Tow | Left [ Thru [ Right [ app. Tota | Int Totat |
Peak Hour Analysis From 07:00 to 11:45 - Peak t of 1
Peak Hour for Entire Intersection Begins at 07:30
07:30 0 0 0 0 66 50 0 116 9 0 52 61 0 55 2 57 234
07:45 0 1 0 1 71 51 0 122 14 1 34 49 0 41 2 43 215
08:00 0 0 0 0 58 48 0 106 6 0 35 41 0 40 3 43 190
08:15 0 0 0 0 58 60 0 118 8 0 37 45 0 41 2 43 206
Totail Volume 0 1 0 1 253 209 0 462 37 1 158 196 0 177 9 186 845
% App. Total 0 100 0 54.8 45.2 0 18.9 05 80.6 0 952 4.8
PHF| .000 .250 .000 250 | .891 .871 000 947 | 661 250 .760 803 | .000 .805 .750 .816 .903
o ag Ok 13 4% s 3%
C.C. Access
Out in Total
1 1 2
[ ]
[ o 1] 0]
f_ifht TT Left
Peak Hour Data
S8
o 1
x
o — “’J North b
e |8 ~] s
§ = E—) Peak Hour Begins at 07:30 é
K=} — 3
ﬁ (ol £ Unshifted g)
ay g+
L

i

[N

T

|



McMahon Associates Inc.

Transportation Engineers & Planners
425 Commerce Drive, Suite 200

Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourne02w
Location: Ashbourne Road & Site Code : 80901502
Oak Lane Road / Country Club Access Start Date : 2/24/2009
Counter/ Board #: JB PageNo :3

- C.C. Access Ashbaurne Rd Qak LtaneRd | Ashbourne Rd

‘ Southbound Westbound Northbound Eastbound

| Start Time | Left| Thru [ Right] app. totar | Left | Thru [ Right [ app. tow | Left | Thru | Right | app. totat | Left | Thru | Right | app totat | It Total

Peak Hour Analysis From 12:00 to 17:45 - Peak 1 of 1

Peak Hour for
17:00

Entire Intersection Begins at 17:00

0 1 0 1 54 5 0 105 1 1 56 68 0 53 15 68 242
17:15 0o - 0 0 0 52 75 0 127 10 Q 46 56 Q 48 10 58 241
17:30 0 0 0 0 55 42_ 0 97 5 0 67 72 0 53 8 61 230
17:45 0 0 0 0 52 61 1 114 7 0 41 48 0 42 15 57 219
Total Volume 0 1 0 1 213 229 1 443 33 1 210 244 Q 196 48 244 932
% App.- Total [4] 100 0 481 517 0.2 13.5 04 86.1 0 803 197
PHF| 000 .250 .000 2901 968 .763 250 872 750 250 .784 847 | .000 .925 .800 897 .963
{ (0075 o 3k 5 b’ ?
C.C. Access
Out in Total
1
]
[ o[ 1] o
Right Thru  Left
C L
Peak Hour Data
=
3 T : o
o E—T North E3 b1
Q ol
SE 2 Peak Hour Begins at 17:00 «3 NER:
§ ,EF—’ eak Hour Beg R = 2 %
(5 _ = Unshifted - Z
3 g3 2 g
am




A
et

e

McMahon Associates Inc.

Transportation Engineers & Planners 7
L . 425 Commerce Drive, Suite 200 . o
Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourne02w
Location: Ashbourne Road & Site Code : 80901502 7
Oak Lane Road / Country Club Access Start Date : 2/24/2009 i
Counter/ Board #: JB Page No :1

Groups Printed- Pedestrians

C.C. Access Ashbourne Rd Oak Lane Rd Ashbourne’ Rd
Southbound Westbound Northbound Eastbound

Start Time | Left | Thru | Right | cwres | Left| Thiu | Right | wsews | Left | Thit [ Right | ewee | Left | THu | Right | ws ees | e o | oo Torw | i Totat |

07:00 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1

07:15 0 0 0 1 0 0 0 0 0 0 0 © 0 0 0 0 1 0 1
07:30 0 0 0 0 0 0 0 © 0 0 0 1 0 0 0 0 1 0 1 73
Total| @ 0 0 1] 0 0 0 o] o 0 0 2] o 0 0 0] 3 0 3 s
o
08:30 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 o0 0 }
08:45 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 Iy

Total] O 0 0 ol o© 0 0 of o0 "0 0 6] o0 0 0 0| 0

16:00| © 0 0 0] o 0 0 0f © 0 0 1] 0 0 0 0| 1 0 1 -
16:30 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 1
16:45 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 ;
Total| © 0 0 o] o 0 0 o] o 0 0 3] o 0 0 0] 3 0 ;

17:00| © 0 0 1] o 0 0 ol o 0 0 0| o 0 0 0| 1 0 1
Total| O 0 ) 1] 0 0 0 0] o© 0 0 0] o 0 0 0] 1 0 1 Z

Grand Totat 0 0 0 2 0 0 0 0] o 0 0 11 0 0 0 0 13 0 13
Apprch % 0 0 0 0 0 0 0 0 0 0 0 0
Total % 100 0 :
i
5y
i

Se——l

&



McMahon Associates Inc.

Transportation Engineers & Planners .
425 Commerce Drive, Suite 200

Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourne03w
Location: Ashbourne Road & Site Code : 80901503
Ashmead Rd & Front St & Arbour Rd Start Date : 2/24/2009
Counter/ Board #:EW Page No :1

Groups Printed- Unshifted

Front St Arbor Rd Ashmead Rd front St Ashbourne Rd
Southbound Southwestbound Westbound Northbound Eastbound
Stat Time | ™ | Left | thy | rgw | HV | ™| 2 ‘ B HY | Left | thes | mone | T HV [ Left |t | 5| mige { HV Leﬂ—l[ B Thew | omigm | HV | S Ji« rde
Left et Left Rght R Regiw_ Righe 1 Left Totsl Total
07:00) 0 1 24 27 & 0 1 t 0 1 0 27 2 0 0 8 19 0 2 1134 0 29 3 4 12 178 190
07151 0 4 24 54 3 o 2 2 1 0 4 62 5 0 O 0 20 ¢ 1 0{33 0 40 0 7 10 252 262
07:300 0 4 18 55 7 0O 3 3 0 o0 4 59 2 0 1 1 20 0 1 149 0 54 0 6 15 273 288
0745 0 2 21 56 8 o 1 3 1 1 4 62 1 0 5 0 12 0 0 033 1 33 2 5 19 232 251
Total| O 11 87 192 24 0 7 9 2 2| 12 210 10 0 6 9 71 0 4 2| 149 1 156 5 22 56 935 991
1 65 24 51 4 o 0 3 0 o0 3 59 5 0 0 3 12 o 37 4 21 & 239 245
1 5 16 38 4 0o 3 1 0 o0 3 49 6 0 2 4 15 1 25 9 4 12 204 216
2 1t 29 35 5 0 3 4 3 0] 10 44 6 0 0 0 3 t 30 3B 4 9 262 27v
2 7 22 35 2 00 i 0o 0 2 3 2 0 1 8 19 0 26 14 4 12 208 220
6 13 91 159 15 06 6 9 3 o0 18 187 19 0 3] 15 717 2 118 65 14 33 913 952
1545/ 0 2 19 28 3] o0 0 0 0| 4 ar 7 0 1] o 10 1 4 0 41 o 37 1t 5 .9 201 210
Totat | 0 2 1® 28 3] 0 0 0 0 o0 4 a7 7 0o 1 0o 10 1 4 0] a1 o 37 1 5 9 201 210
1600 0 3 16 32 4 0 1 1 0o 0 0 54 30 .1 115 1 0o 1] 53 1 22 2 2 8 210 218
16:15] 0 1 24 36 3 0o o0 1 t o| 11 68 7 0 o0 120 2 o1 31 3 57 4 3 7 268 275
16:30 2 9 16 42 2 o o o0 0 o 8 65 2 0 1 2 30 1 7 1| 49 2 47 2 4 8 284 292
1645| 0 5 24 30 4 0 0 0 0 o0 6 69 6 0 2 2 23 0 1 1| st 0 43 7 3 10 267 277
Total | 2 18 80 140 13 0 1 2 1T 0} 25 256 18 0 4 6 B8 4 9 4 |188 6 174 15 12 33 1029 1062
17:00 1 2 25 44 2 o o0 o 2 5 77 700 4 16 5 0| 45 6 S50 3 1 6 295 301
1745 0 3 25 39 4 o o o t 0 3 57 2 0 1 1 19 1 2 o 67 2 45 8 7 215 282
17:30 1 0 .24 41 0 o o 1 o0 6 65. 4 0 O 4 20 1 3 0] 3 3 4 5 1 1 257 258
Geand Toww
RN} &1 304 5.7 238 865 103 79.2 456 5.1




McMahon Associates Inc.

Transportation Engineers‘& Planners

Municipality: Cheltenham Township %W File Name : ashbourne03w
Location: Ashbourne Road & Site Code : 80901503
Ashmead Rd & Front St & Arbour Rd Start Date : 2/24/2009
Counter/ Board #:EW PageNo :2
ol AboRd Ashmead R”A FatS Adboure Rd
& d I thound Westbourd Nothbourd Exdtihaud
Start Time | " | Left | Thru ‘ Right il B :‘ S| ol Left | Th | mignt | ™ ~e | Left rhruT Beoe F»th e | Left B‘W Thru | Rignt M e T
Peak Hour Analysis From 07:00 to 11:45 - Peak 1 of 1 -
Peak Hour for Entire Intersection Begins at 07:15
07:15) 0 4 24 54 82 0 2 2 1 5: 4 62 5 0 71 0 20 0 1 21| 33 0 40 O 73| 252
07:30 0 4 18 55 77 0 3 3 0 6 4 59 2 0 65 1 20 0 1 22 | 49 0 54 0 103 273
07:45 0 2 21 56 79 0 1 3 1 51 4 62 1 0 67 0 0 0 12 ] 33 1 33 2 69 | 232
08.00 1 6 24 51 82 0 0 3 0 3 3 59 5 0 67 3 0 0 15| 29 2 37 4 .72 239
Total Votume 1 16 87 216 320 0 6 11 2 19| 15 242 13 o 270 4 s} 2 70 | 144 3 164 6 317 | 99
% agp Totat { 0.3 212 615 316 579 W5 5.6 ss- 4.8 57 a1a 29 ssa 09 sz 19
PHF | 250 667 905 954 976 | o0 00 o7 500 792 | 938 76 650 oo 951 | 333 soo o000 soo 795 r3s  ars  ase s 769 912
22 7. t sl , ol 2 2o 6

s st

- i
el

o~

Ve A
e v e




Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourneQ3w
Location: Ashbourne Road & Site Code :80901503
Ashmead Rd & Front St & Arbour Rd Start Date : 2/24/2009
Counter/ Board #:EW Page No :1

McMahon Associates Inc.

Transportation Engineers & Planners
425 Commerce Drive, Suite 200

Groups Printed- Pedestrians

Front St Arbor Rd Ashmead Rd Front St . Ashbourne Rd
Southbound Southwestbound Westbound Northbound Eastbound
Start Time "“‘J Left Thru\ “"“‘J i ““’\ b ":‘_} e teft | 1 | g T et | e | % g | ket | Pt | mge | S S| ‘ .U,MJ
Lett Peds Lett Left Righ Right Peds - Rignt Pads Rignt Peds Left Peds Tl Yotal

o715 0 0 0 ¢ 0{ 0 0 0 0 0{(0 0 0 0 30 0 0 0 10 0 0 0 o0 4 0 4
0730 0 0 0 0 0}J 0 O O O OfO0 O O O30 0 0 0 0|0 0 0 o0©O0O 3 0 3

Total] 0 6 0 0 0] 0 0 O ©0 0] 0 0 0 O

0800 0 0 0 0o 0] O 0 0O 0 0l O O O O 11
08151 0 0 © ©0 3|0 O O O 0|0 O 0 0 3

oo

0830 0 0o 0 o0 O o o o 0 00O O O O 19 0 0 0 0 29, 0 0 0 0 0 48 0 48

0845 0 0 0 0O 0O/ 0O O O O O] OQ O O 0 1| 0O O 0O O 5|0 0 0 0 0] 6 0 6

Total| 0 0 0 O 3 0O 0o 0 0 o0 0O 0 0O 0 24/ 0 O O 0 34|, 0 0 0 00 61 0 61

1545/ 0 0 0 0 0] 0 0 0 0 0[O0 0 0 03[0 0 0 0
0 0

Total | 0 0 0 0] 0 o 0 0 0O 0 0 0 3 0O 0 0 0 [ o o 0 0 0 3 0 3
1600 0 0 0 0 O 0 0 0 0 0 0O 0 0 0 0 0O 0 Q0 0o 2 O 0 0 0 o 2 0] 2
16:15) 0 0 0 0 O 0O 0 0 0 o0 0 0 0 0 2 0O 0 0 0 2 0O 0 0 o0 o 4 0 4
1645/ 0 0 0 0 0|l 0 0 O 0 0 0 0 0 o 2 0 0 0 0 s g 0 0 ¢ 0 7 Q 7
Jotall 0 0 0 0 0| 0 0 O 0 O 0 0 0 o0 4 o 0 0o 0 9 0 0 0 0 o] 13 0 13
GandTota| O O O 0 3 0 0 0 0 O 0O 0 0O 037, 0 0 0 0 44, 0 0 0 o0 0 84 0 84
Apprch% ] O 0 0 O 0O 0 0 O 0O 0 0 0 0 0 0 O 0o 0 0 0
Total % 100 0




McMahon Associates Inc.

' H 1
Transportation Engineers & Planners
L . 425 Commerce Drive, Suite 200 . ] o
Municipality: Cheltenham Township Ft. Washington, PA 19034 File Name : ashbourneQ3w
Location: Ashbourne Road & Site Code :80901503
Ashmead Rd & Front St & Arbour Rd Start Date : 2/24/2009 i
Counter/ Board #:.EW PageNo :3
Front St Acbor Rd Ashmead Rd Front St Ashbourne Rd :
Southbound Southwestbound Westbound Northbound Eastbound
Start Time | ™| Left ‘ Thru ‘ Right Roo. | Haod | Bear I Bew || Hew | Left | Tha Rigm}I et ‘ | Left | Tha ‘ Bt Rught e | Left ‘ = | Theu Rigtt s nm:‘
Left Totel Left Acft Righ Rugtt Totel Right Totsl Reght Total Tota
Peak Hour Analysis From 12:00 to 17:30 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 16:30
16:30 2 9 16 42 69 0 0 0 0 0 8 65 2 0 75 2 30 1 7 40 | 49 2 47 2 100 284
16:45 0 5 24 30 59 0 0 0 0 0| 6 69 6 O 81 2 23 0 1 26| 51 0 43 7 101} 267
17:00 1 2 25 44 72 0 0 0 3 3 5 77 7 0 89 4 16 2 5 27| 45 6 50 3 104 295
17:15 0 3 25 39 67 0 0 0 1 1 3 57 2 0 862 1 19 1 2 231 67 2 45 8 122 275
Towvawme | 3 19 90 155 267 0 0 0 4 4| 22 268 17 0 307 9 88 4 15 116|212 10 185 20 427 |112%
%app torat | 1.1 71 337 saq 100 72 a3 55 78 159 34 129 e 2.3 w3 47 I
PHF | 375" 528 900 881 .927 | 000 000 000 333 333! 688 870 607 000 862 | 563 733 s00 536 725 | 791 a1z a5 25 .875|.950 )é
12 Y /e QL. S0/, s ’L*/o 7,°/0 :
Front St 1
Qut In Total B E
321] [__267] [_588 i
[ 155 90] 9] 3]
Right Thru teft Hard i
o l [ LT;: : i
|
|
Peak Hour Data z
[ e = !
28 F_J(‘QE_T 2Z2Z :
FL Zdl, =
o = North = ©
5 5| e85~ t 2 A “
eS| [ @~ Ziz E o
27 - Peak Hour Begins at 16:30 - w|5 i
2 22— 35l | B8 o
2 = Unshifted B Py
=¥ || || _
8% | IRl - s 't
L = @ I3
N A BR 4
=3
s
3
P : B
T 1 i
‘—| Bear |—’
Left Thru Right Right
9] 88] 4] 15] e
3
[ 132 116] [ 248]
Out n Total
Eront St

?
:s
J

S



APPENDIX D

HCM Methodology



CAPACITY/LEVEL-OF-SERVICE ANALYSIS METHODOLOGY

The detailed capacity/level-of-service analysis contained in this traffic impact study was
performed in accordance with the standard techniques contained in the “Highway Capacity

Manual” (1) By definition, capacity represents “the maximum rate of flow that can reasonably
be expected to pass a point on a uniform section of a lane or roadway under prevailing
roadway, traffic, and control conditions.” The level of functioning of an intersection or a
uniform section of a lane or roadway can be expressed in terms of levels of service. Level of
service (LOS) is defined as “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, comfort and convenience,
and safety.”

At unsignalized intersections, a methodology for evaluating the relative functioning of
intersections controlled by stop or yield signs has been developed, and is based on several
assumptions, including:

* Major street flows are not affected by the minor (stop-sign controlled) street
movements.

* Left turns from the major street to the minor street are influenced only by opposing
major street through flow.

* Minor street left tums are impeded by all major street traffic plus opposing minor
street traffic.

* Minor street through traffic is impeded by all major street traffic.

* Minor street right turns are impeded only by the major street traffic coming from the
left.

The concept of stop-controlled or yield-controlled intersection analysis is based on the estimate
of average total delay on minor streets. The methodology of analysis relies on three elements:
the size and distribution of gaps in the major traffic stream, the usefulness of these gaps to the
minor stream drivers, and the relative priority of the various traffic streams at the intersection.
The results of the analysis provide an estimate of avérage total delay for the various critical
movements at the unsignalized intersections. Correlation between average total delay and the
respective levels of service are provided for unsignalized intersections as follows:

(1) Transportation Research Board, Special Report 209, Highwav Capacity Manual, published by the
Transportation Research Board, Washington, DC, Updated 2000.



Unsignalized Intersections

Level of Control Delay
Service Description Per Vehicle (seconds}
A Little or no delay <100

B Short traffic delays 10.1 to 15.0

C Average traffic delays 15.1 to 25.0

D Long traffic delays 25.1t035.0

E Very long traffic delays 35110 50.0

F Demand exceeds capacity of the lane or approach >50.0

At signalized intersections, an additional element must be considered: time allocation. Level of
service is based primarily on the average control delay per vehicle for various movements
within the intersection. Volume/capacity relationships also affect level of service. Thus, both
volume/capacity and delay must be considered to evaluate the overall operation of a signalized
intersection. Correlation between average delay per vehicle and the respective levels of service
are provided for signalized intersections as follows:

Signalized Intersections

Level of Control Delay
Service Description Per Vehicle (seconds)
A Very low delay, high quality flow <100

B Low delay, good traffic flow 10.1 to 20.0

C Average delay, stable traffic flow 20.11035.0

D Longer delay, approach capacity flow 35.1t055.0

E Limit of acceptable delay, capacity flow 55.1t0 80.0

F Unacceplable delay, forced flow >80.0
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APPENDIX E

2009 Existing
Capacity/Level-of-Service Analysis Worksheets




McMahon Associates, Inc. 2009 Existing Conditions
1: Ashbourne Rd & New Second St Weekday Morning Peak Hour

A ey v ANt ALY

1900 1900 1900 1900 1900 1900 - 1900

Lane Ulll:_ Factor

Satd. Floyy?prot) 0 1836 1653 0 1907 0 0 2072 0 0 1814 0
Fit Bermitte ; : L 09918 !
§atd. Flow (perm) 0 1215 1653 0 1891 0 0 2007 0 0 1628 0

Saltd. Flow (RTOR
: d{mpt
:Linkpistance (ft) 500 2250 N 500 ‘ 140

Confl. Peds. (#/hr)

Peak Hour Factor Y077 077 077 094 094 094 079 078 079 092

)

Busd
arking (#

s

Heavy Vehicles (%

o
%aﬁ‘

h

)

leéne Group Flow (vph) 0 291 32 0 290 0 0 486 0o 0 700 0

Total Lost Time (s) 40 50 50 40 50 40 40 50 40 40 50 40

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
1\eng\809015\Traffic\Analysis\Synchro\E XO9\AM-EX syn Synchro 7



1

McMahon Associates, Inc. 2009 Existing Conditions
1- Ashbourne Rd & New Second St Weekday Morning Peak Hour

N N R

Gl

USSR

Mummum Gap (s)

Sy 7 5 . Eit : B

Queue shown is maximum after two cycles.

X

Splits and Phases:  1: Ashbourne Rd & New Second St

x

‘e

Lanes, Volumes, Timings 1: Ashboume Rd & New Second St
1\eng\809015\Traffic\Analysis\Synchro\EXONAM-EX syn Synchro 7

Tn s v &



McMahon Associates, Inc. 2009 Existing Conditions
1: Ashbourne Rd & New Second St Weekday Morning Peak Hour

HCM Signalized Intersection Capacity Analysis 1: Ashbourne Rd & New Second St
I\eng\809015\ Traffic\Analysis\Synchro\EXONAM-EX syn Synchro 7



McMahon Associates, Inc. 2009 Existing Conditions
2: Ashbourne Rd & Access Weekday Morning Peak Hour

ANy AN ML A

1900 1900" 1900 1900 1900 1900 1900 1900 1900

1596 0 1701 0

Satd. Flow (prot) 1713 1701 0 1525 1665 0 0 1622

1307 1596

I’éék Hour Factor 082 08 08 095 095 095 080 080 080 0A25 025 0.25

9% 0% 0% 0%

Total Lost Tlme (s) '

Lanes, Volumes, Timings 2. Ashbourne Rd & Access
:\eng\809015\Traffic\Analysis\Synchro\EX09\AM-EX syn Synchro 7
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McMahon Associates, Inc. 2009 Existing Conditions
2: Ashbourne Rd & Access Weekday Morning Peak Hour

N R Y Y

Récall Ma
Walk Time |
&

Splits and Phases:  2: Ashbourne Rd & Access
A

2

2

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
1\eng\809015\Traffic\Analysis\Synchro\EXONAM-EX syn Synchro 7



pr—l

. 2009 Existing Conditions

McMahon Associates, Inc. .
Weekday Morning Peak Hour

2: Ashbourne Rd & Access

t A

8 e, i 2l

3

e

<)

e

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
B o
t

N

Heav@es (% \ §
£ i}
o

Actuated éIC Ratio .
A 8 :

Vehicle Exte
i

i

i

i

HCM Signalized Intersection Capacity Analysis 2: Ashbourne Rd & Access .
1\eng\809015\Traffic\Analysis\Synchro\EXONAM-EX syn Synchro 7 i



McMahon Associates, Inc. 2009 Existing Conditions
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

T T N N A

Lane Configurations & & TIPS

) 1900 1900 ) 1900 1900 1900

Satd. Flow (prot) 0 1789 0 0 0 1743 0 0 2109 0 0 0
Fl Permitte _ : : 8 ;

Satd. Flow (perm) 0 1789 0 0 0 1743 0 0 2073 0 0 0
Right Tur : :

Satd. Flow

es (%) % 6% 6% 6% 5% 5% 5% 1% 1% 1% 1% T%
h

F’__roteptéd Phases

iffe

Total Lost Time (s) 40 60 40 40 40 60 40 40 60 40 40 40

Lanes, Volumes, Timings ' 3: Ashbourne Rd & Arbor Rd
1:\eng\8090 15\ Traffic\Analysis\Synchro\EXO0\AM-EX.syn Synchro 7



McMahon Associates, Inc. 2009 Existing Conditions f
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour .

wid

§
8
. E

Satd. Flow (prot) 70 0 0 1982 0

Sald. Flow(perm) 1747 0 0 1982 0 e

[

o i
itted Phases B e 23
Detector Phase ‘ 4 9 9 =
L

1

N

AII'RedTnme(‘ y 20 20 20 ' - o o -y
TotalLostTime(s) . 60 40 40 60 40 T
Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd - *
\eng\809015\Traffic\Analysis\Synchro\EXQNAM-EX syn Synchro 7 o)
g.é



McMahon Associates, Inc. 2009 Existing Conditions
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

- Y ¢ T ANt L

ENst

b

Mm|mum Gap (s)

Val
Pedestnan Calls (#/hr)
;;«;

Splits and Phases:  3: Ashbourne Rd & Arbor Rd

Lanes, Volumes, Timings ’ 3: Ashbourne Rd & Arbor Rd
[\eng\809015\Traffic\Analysis\Synchro\E XONAM-EX syn . Synchro 7
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McMahon Associates, Inc. 2009 Existing Conditions
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

4

ERp—

aitia 5t ST \ 5 o :

Pt iz

Queve Length 9t () 304 400

T
H
H
E
£

A

3

N g foit

Be S
[V

Soemsamrirwd

[ 40

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
I\eng\809015\Traffic\Analysis\Synchro\EXOSAM-EX syn Synchro 7 =

N oorey
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McMahon Associates, Inc. 2009 Existing Conditions
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

Ideal Flow (vphpl) 1900 1900 1900 1300 1900 1900 1900 1900 1900 1900 1900 1900

Heavy Vehucleﬂ%) ] _ 6% »6% 6% 6% 5% 5%_ ,
Prolected Phases - 2 2 o 6 6 8

Bee bl

&
_\ICU Leve! of Service

ISR
c Critical Lane Group

HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
I\eng\809015\Traffic\Analysis\Synchro\EXONAM-EX syn Synchro 7



71
McMahon Associates, Inc. 2009 Existing Conditions -
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour
l ‘/ F\ ‘\ \ L

: e £ i <
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 R -

Satdi Flow {prot

Pz e 20y

Fit Permrtted

.
Protected Phase}s

Permitied Phase

Actuated Green, G (s)

!

1

[REs————"

o

HCM Signalized intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\Synchro\EXO9\AM-EX syn Synchro 7 i
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McMahon Associates, Inc. 2009 Existing Conditions
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

R,

Lane Configurations
Iume{vpn):
Ideal Flow (vphpl

% 1% 1% 1% 2% 2%

«.
]S

Heavy Vehicles (%) 2% 2% 2% 3%

’/iqj.ﬂow(vph) T 104 185 28 10 184 167 2 459 14 129 387 71

Lane Group Flow (vph) 0 289 28 0 361 0 0 49 0 0 587 0

33.0

Mi i) - w380 L
Total Split (s) 270 270 270 270 270 00 380 380 00 380
Maximum Green (s) 220 220 220 220 220 330 330 30 3
All-Red Time (s) ) 20 20
L3 (s SO0, O 0

Total Lost Time () 40 50 50 40 50 40 40 50 40 40 50 40

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
1\eng\8090 15\ Traffic\Analysis\Synchro\EXQ0APM-EX syn Synchro 7



McMahon Associates, Inc. 2009 Existing Conditions
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour .

Y N T N B N SR

ifotal Delay - 271 65 168 122 216

Queue Length o5th (f) ” #1175 15 131 187 275

e

Queue shown is maximum aﬂer two cycles

Splits and Phases: 1. Ashbourne Rd & New Second St

Lanes, Volumes, Timings 1. Ashbourne Rd & New Second St : :
[\eng\803015\Traffic\Analysis\Synchro\EX09\PM-EX.syn Synchro 7 54
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McMahon Associates, Inc. 2009 Existing Conditions
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

I N N V.

1900 1900 1900

eakchourfactor, PHF 089 089 089 079 079 079 09 090 090 08 086 086

VieRatio ;¢ s { : S 0480
Uniform Delay, d1 183 143 17.0 104 129

Appraach-biela
Approach LOS

g

A‘hﬁélySI;P‘énod {min) 15
¢ Catica

HCM Signalized Intersection Capacity Analysis 1: Ashbourne Rd & New Second St
1\engi809015\Traffic\Analysis\Synchro\EX09\PM-E X syn Synchro 7



McMahon Associates, Inc.
2- Ashboume Rd & Access

2009 Existing Conditions
Weekday Afternoon Peak Hour

N Y N BV S

1900 1900 1900 1900 1900

has”e

20 N
Mmlmum Inmal

TotallostTime(s) 60 60 40 60 60 40

1900 1900

138é 673

0A85 085

100%  100%

40 60 60 40 60 40

Lanes, Volumes, Timings
11eng\809015\Traffic\Analysis\Synchro\EXQ9\PM-EX. syn

2: Ashbourne Rd & Access
Synchro 7
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McMahon Associates, Inc. 2009 Existing Conditions
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour

A ey v ANt AN Y

Splits and Phases:  2: Ashbourne Rd & Access

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
11eng\809015\Traffic\Analysis\Synchro\EX09\PM-EX.syn Synchro 7



McMahon Associates, Inc. 2009 Existing Conditions
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour B

N R

! \ s
Lane Co fi urat'ons _ 3
1900 1900 g 1900 " 4900 1900 1900 1900 -

o
[o—

LA

[ ]

i)
-l

r,
sy

w

2
¥
¥
¢
i

By

D
—

[

jsi‘timei(s) R0 , ,
ICU Level ofServ«ce ) o i

c Criiibal Lane Group

HCM Signalized Intersection Capacity Analysis
2: Ashb
1\eng\809015\Traffic\Analysis\Synchro\EXO9\PM-EX syn e Rdsg;/:cctlc;s;



McMahon Associates, Inc. 2009 Existing Conditions
3: Ashboume Rd & Arbor Rd Weekday Afternoon Peak Hour

U Y e N N . e S

Lane Conﬁgﬁratlons N ' &> B i Y | i Y
Ideal Flow (vphpl) 1900 1900 1900 1900 1900
L

09!
Storage Lanes _ 0 0 0 0 ‘ 0

R

Peak Hour Factor 088 08 08 08 033 033 073 073 073 073 093 093
| 0 ‘

Lane Group Flow(vph) 0 525 0 o 12 0 0 17 0 0 0 0

40

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
F\eng\809015\Traffic\Analysis\Synchro\EX09\PM-EX syn _ Synchro 7



Boawa tewd

McMahon Associates, Inc. 2009 Existing Conditions
3: Ashbourne Rd & Arbor Rd ' ~ Weekday-Afternoon Peak Hour i

oo vt

sy e

i

Ideal Flow (vohpl) 1900 1900 1900 1900 1900

e

-
e

[

]
o

o

ST

t
H
{
1

o
Total Lost Time (s) A
Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd i
I\eng\809015\Traffic\Analysis\Synchro\EX09\PM-EX syn Synchro 7 N
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McMahon Associates, Inc. 2009 Existing Conditions
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

U e T Y . S "

AR,

Lead Lag Optimize?

Splits and Phases:  3: Ashbourne Rd & Arbor Rd

Am‘?

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
I\eng\809015\Traffic\Analysis\Synchro\EX09\PM-EX.syn Synchro 7



McMahon Associates, Inc. 2009 Existing Conditions
3: Ashboume Rd & Arbor Rd Weekday Afternoon Peak Hour -
:

-3

Wyt

Rt

Time . . e . y

2yl

TT—

ngth (f)

.

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd . :
I\eng\809015\Traffic\Analysis\Synchro\EX09\PM-EX syn Synchro 7 iy
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McMahon Associates, Inc. 2009 Existing Conditions
3: Ashboume Rd & Arbor Rd Weekday Afternoon Peak Hour

O L N N N S T

1900 1900 1900 1900 1900 1900 1900 - 1900 1900

A Tow: (xgph T & ,
RTOR Reduction (vph] 0 1 0 0 12 0 0 3 0 0 0 0
B .\

Hea Vehlcles % 2%

2% 2%  50%  50%

P tect a'P'hés_els '

Intersection Capacity Utilization
e

c Crltlcé'l Lane -Group

HCM Signalized Intersection Capacity Analysis | 3: Ashbourne Rd & Arbor Rd
I:\eng\8090 15\ Traffic\Analysis\Synchro\EX09\PM-EX.syn ‘ Synchro 7
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McMahon Associates, Inc. 2009 Existing Conditions
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

S

e ]

g
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e

Ideal Flow (vphpl) T71900 1900 1900 1900 1900 o ‘ ' '
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HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
[\eng\809015\Traffic\Analysis\Synchro\E X09\PM-EX syn ~ Synchro 7 14
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APPENDIX F

2011 Future without Development
Capacity/Level-of-Service Analysis Worksheets



McMahon Associates, Inc. 2011 Future Without
1: Ashbourne Rd & New Second St _ Weekday Morning Peak Hour

N R Y Y,
e |

1900 1900

1900 1900 1900 1900 1900 1900

220 22 0 220

220 ,22.0\

WIAS 2705
27.0 27 0 ‘ 27_.0
A1 5% A% 41.5%
22.0 22 0 22 0
L30T 130 R0
All- Red Time (s) 20 2.0 ) 2.0 ‘
LostTime Adjust ().~~~ <0 005 0.0 A0 000 007 A0S 00 e G
Total Lost Time (s) 40 50 5.0 40 4.0 5.0 4.0 40 4.0
Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St

1\eng\8090 15\ Traffic\Analysis\Synchro\WODVAM Peak syn Synchro 7



McMahon Associates, Inc. 2011 Future Without
2: Ashbourne Rd & Access Weekday Moeming Peak Hour

AN ¢ Ny A2 4

1900 1900 1900 1900 1900 1900 1900 1900

1713 1701

/‘@ﬁ
1713 1701

080 080

Total Lost Time (s} 60 60 40 60 60 40 40 60 60 40 60 40

Lanes, Volumes, Timings : : 2: Ashboume Rd & Access
I:\eng\809015\Traffic\Analysis\Synchro\WOD\AM Peak.syn Synchro 7



McMahon Associates, Inc. 2011 Future Without
2: Ashboume Rd & Access Weekday Moming Peak Hour

Ay v ANt ALY

Qe

aéue Lengﬁl 9513

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
1\eng\809015\Traffic\Analysis\Synchro\WOD\AM Peak.syn Synchro 7



2011 Future Without

McMahon Associates, Inc. !
Weekday Morning Peak Hour

2: Ashboume Rd & Access
NP T N BV S 4

1900 1900 1900 1900 1900 1900 1900 1900 1900

et i v@}%’w
3% 3% 3% 6% 6% 6% 9%

Actuated g/C Ratio )

g

S)

ICU Level o¥ Service

¢ Critical [ane Group

HCM Signalized Intersection Capacity Analysis 2: Ashbourne Rd & Access
1\eng\809015\Traffic\Analysis\SynchrotWOD\AM Peak.syn Synchro 7
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McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

AU T S N

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1300

Sald. Flow(PerTn) 0 1789 0 0 0 143 0 0 2073 0 0 0

Sald Flow(RTOR) ' 1 ' S :

Total Légl Time {s)

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\SynchrotWOD\AM Peak.syn Synchro 7
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McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

. 5
N—

B

)

1900 1900 190C ‘ ‘ | =

[

1
:
:
]

RSP

Flow (prot)

RSP

[P

By

All-Red Time

cmucrreney

[

EoRLlIme
Total Lost Time (s) 6.0 4.0 4.0 6.0 4.0

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
\eng\809015\Traffic\Analysis\Synchro\WOD\AM Peak.syn Synchro 7 :
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McMahon Associates, Inc. 2011 Future Without
3:. Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

to K

B

b
i

Time To

5

e

Valk Time
im

it

th 95th

n Bay Lengt

i
e

étarvation Cap Reductn - 0 - N _ 0 0

ile volume exceeds capac
M

5

Splits and Phases:  3: Ashbourne Rd & Arbor Rd

Amf’

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
11eng\809015\Traffic\Analysis\Synchro\WODIAM Peak.syn ‘ Synchro 7



McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

Mm.mumGéS'(s) 30 30 30

RS

ECN
et

=k

Bcen oasnd

e

1
i
1
i

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd _ ﬂ
1\eng\809015\Traffic\Analysis\Synchro\WOD\AM Peak.syn Synchro 7 Y




McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Morming Peak Hour

T NP U N Y U N

1900 1900 1900 1900 1900 1900 1900 1900 1900

Effechve

Actuatedg/C Rao 08 004 0.31

c “Cnhcal Lar;e' Group

HCM Signalized Intersection Capacity Analysis -3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\Synchro\WOD\AM Peak.syn Synchro 7



2011 Future Without

McMahon Associates, Inc.
Weekday Morning Peak Hour

3: Ashbourne Rd & Arbor Rd

3

Tl

e pwnsd
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HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
1\eng\80901 S\ Traffic\Analysis\Synchro\WOD\AM Peak.syn - Synchro7
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McMahon Associates, Inc. 2011 Future Without
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

A N Y SR T

Setd. Flow (prot) 0 1866 1723 0 1937 0 0 210 0 0 1840 0

LAt

Satd. Flow (RTOR) D s 15

Link Distance (ff) 500 2250 ‘ 500 1140 -

ctor

o

Parking (#/hr)

330 330
All-Red Time (s) ) . : . . . i 20

LostTimeAdjust () 00 D0 U000 000 000 - 0L
Total Lost Time (s} . 50 . . . . : . 40 40 . 4.0

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
1:\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak syn ~ Synchro 7
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McMahon Associates, Inc. 2011 Future Without
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

K
s srrralf
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e

s
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Nat raliC
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Control Type Pretlmed

Queue shown is maxnmum after two cycles

Sphts and Phases:  1: Ashbourne Rd & New Second St

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
1\eng\8090 15\ Traffic\Analysis\SynchrolWOD\PM Peak.syn Synchro 7 <
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McMahon Associates, Inc. 2011 Future Without
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

O T e N N B S A%

Lane Configurations
bR i
Valim

R e

Ideal Flow (vphpl)

i%lt E’fotected

S Wit

S L

Fit Permitted | oe7 100 0% o9 079

Peak-hour factor, PHF 089 089 08 079 079 079 090 090 09 08 08 086

, ,

RTOR Reduction (voh) - G 8 b , ,
Elowi(oh)i % b

Heavy Vehicles (%) 2% 2% 2% 3% 3% 3% 1% 1% 1% 2% 2% 2%

elay.
Approach LOS C B B C

HCM Av
HCVo

HCM Signalized Intersection Capacity Analysis 1: Ashbourne Rd & New Second St
1leng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7



McMahon Associates, Inc. 2011 Future Without
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour -
;
"3
1900 1900 1900 Ty

764 1712 0 1569 711 0 0 1700 16 _

100%  100%

Total Lost Time (s) 60 60 40 60 60 40 40 60 60 40 60 40

Lanes, Volumes, Timings 2: Ashbourne Rd & Access :
1\eng\809015\TrafficAnalysis\Synchro\WOD\PM Peak_syn Synchro 7 o




McMahon Associates, Inc. 2011 Future Without
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour

T e NI N B <

Bkt

Pedestri

an Calls (#/hr)

Bay Lengiaﬁk(ﬂ‘)'

s

Pt pteun

Storage Cap Reductn 0 0 0 0 0 0

ERb

Natural Cycle: 65
sKoTEE

Splits and Phases:  2: Ashbourne Rd & Access

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7



McMahon Associates, Inc.
2: Ashboume Rd & Access

2011 Future Without
Weekday Afternoon Peak Hour

1900

c Critical Lane Group

1900

1900

A L
4% 100% 100% 100%

HCM Signalized Intersection Capacity Analysis
1\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn

2: Ashboume Rd & Access
Synchro 7
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McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

A ey AN b e ML

deal Flow(vphpl)' 1900 1'900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 0 180 0 0 1090 0 0 2048 0 o 0 0

Satd. Flow(perm) 0 1870 0 0 109 0 0 1974 0 0 0 0

S

Heavy Vehlcles (%)\ ' 2% % 2%

Total Lost Time (s) 4.0 6.0 4.0 40 6.0 40 4.0 6.0 4.0 4.0 4.0 4,

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
11eng\80901 5\ Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7



McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour -
i

1900
s

[P

Bcrmer g

[ R

e

o
R

L

o

Total Lost Time (s) 60 40 40 60 40

Lanes, Volumes, Timings 3: Ashboume Rd & Arbor Rd
I\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7 3
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McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

— X ¥

G

Natural C cle' 90

Splits and Phases: ~ 3: Ashbourne Rd & Arbor Rd

A@Z
5

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7
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McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

>

g roid

o
A

s 2 somid oy s

N
S 1

[

e

Wirw s yoesd

T G S e et 3 3 HREE B R TR SRR & : Y ._ ’ 5 N

Control Delay 399 ‘ 685

}
i
!
i

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd 8!
I\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7 i



McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

A Ny YA e

? ) A : > e R N ; T Y Lo & o
Ideal FIOW (Vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
. o x

fow (pro
-Flt Permmed

2%  50%  50% _A 2% A% 4%

Protected Phases , -2 2 6 8

c Cnhcal Lane Group

HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7



McMahon Associates, Inc. 2011 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

1900 1900 1900 1900 1900 o S
g
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o
HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd . ’t
\eng\809015\Traffic\Analysis\Synchro\WOD\PM Peak.syn Synchro 7 24
Sy



APPENDIX G

2016 Future without Development
Capacity/Level-of-Service Analysis Worksheets




McMahon Assaociates, Inc. 2016 Future Without
1: Ashboume Rd & New Second St Weekday Morning Peak Hour

Aoy e TNt N Y

iane Configurations
Ideal Flow _ 1900 1900 1900

%

Confi. Peds. (#/hr)

Egane Group Flow (vph) 0 311 35 0 309 B 0 0 519 0 0 748 0

Total Split
Maximum Green

LostTime Adjust(s)

Total Lost Time (s) . . . 4.0 . . . . . . 0

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
[-\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak.syn Synchro 7



McMahon Associates, Inc.
1: Ashbourne Rd & New Second St

2016 Future Without
Weekday Moming Peak Hour

A N ¥

Queue shown is maximum after two cycles

Splits and Phases:  1: Ashbourne Rd & New Second St

pnE T N N S A A

m e

i
e

3
H
i
¥
£

i #e.
e 4

#.

v,
[ —

[

Lanes, Volumes, Timings

l:\eng\809015\Traffic\Analysis\Synchro\WWOD\2016\AM Peak.syn

1: Ashbourne Rd & New Second St '
Synchro 7
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McMahon Associates, Inc. 2016 Future Without
1: Ashbourne Rd & New Second St Weekday Morning Peak Hour

AN r NNt e

1900 1900

077 077 094 094

.Protected Phases
Pa s

)

b

Actuated Gree

Actuated g/C Ratio

fe:

HCM Signalized Intersection Capacity Analysis 1: Ashbourne Rd & New Second St
1eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak syn Synchro 7



McMahon Associates, Inc.
2: Ashbourne Rd & Access

2016 Future Without
Weekday Morning Peak Hour

1900 1900

1713 1701‘

Rl

#4;5% i
Peak Hour Factor N

Total Lost Tlme?s)

t »~ 1 <

1900 1900 1900 1900 1900

s

Lanes, Volumes, Timings

[\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak syn

2: Ashbourne Rd & Access

Synchro 7
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McMahon Associates, Inc. 2016 Future Without
2: Ashbourne Rd & Access Weekday Morning Peak Hour

Splits and Phases:  2: Ashbourne Rd & Access

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
I\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak.syn _ Synchro 7




McMahon Associates, Inc. 2016 Futurre Without
2: Ashbourne Rd & Access Weekday Morning Peak Hour

FeAz

Grade (%)

Turn T
Protect

100

o R

elay (5)

c Critiéé| Lane Group

HCM Signalized Intersection Capacity Analysis 2: Ashbourne Rd & Access
1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak.syn Synchro 7
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McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd - Weekday Morning Peak Hour

Ay ¢ AN S

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

0.98

Lane GroupyFlow('vph) ' 0 475 0 0 0 2 0 0 9% 0 0 0

Nunibe:

e LA

Detector Template

Total Lost Time (s) 40 60 40 40 40 60 40 40 60 40 40 40

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
11eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak.syn Synchro 7



McMahon Associates, Inc. : 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Moming Peak Hour .

1900 1900 1900

)

e el

Storage L |
Storage Lanes 0 1 0

w1

[

<
el

B

o8
G

Lmk Dustance (ﬂ)

£ r 3 =r S 3
Peak Hour Factor 0.98 0 98 0 95 . 0.95 0.95
S 5

Shrwsin it

._4
-
5
S
{a}
)
D 44
mm-
O
=2
Lo A
=
=3
1}
(3]
)
(4]
'
(8]
k4

EE

i

Total LostTlme(s)/ 60 40 40 60 40

, — 1
Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd ‘3
1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak.syn Synchro 7 J



McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Moming Peak Hour

Splits and Phases:  3: Ashbourne Rd & Arbor Rd

A

<

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak syn Synchro 7
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McMahon Associates, Inc. 2016 Future Without :
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour -
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Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
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McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Moming Peak Hour

A sy NNt

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
i g 2
e

c Crmcal Lane Group

HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
{1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak.syn . Synchro 7




McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

T3z

(8

2
i
:,
¥

§ ’t"ﬁ g
Actualed Green G(s
Progressnon Faclor ré
&4
&
ad
i

HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
1:\eng\809015\Traffic\Analysis\Synchro\WOD\2016\AM Peak.syn Synchro 7
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McMahon Associates, Inc. 2016 Future Without
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

—

1900

1866 1723
= W ey o

1231 1723

TotalLostTime(s) =~ 40 50 50 40 50 40 40 50 40 40

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn Synchro 7



McMahon Associates, Inc. 2016 Future Without
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

A ey v ANt AN

Cycle Length 65

-Engt

v,‘?‘"%’“
Petcetnie

Queue shown is maxnmum after two cycles.

Splits and Phases:  1: Ashbourne Rd & New Second St

Lanes, Volumes, Timings : 1: Ashbourne Rd & New Second St
1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn Synchro 7

[

4
oyt Samansnd

F
3
¥
¥

[

y [ L
[— AR

| R

Boi e

I
b iy

YN

#
| TE—

B
]

Tty

[Se—d



McMahon Associates, Inc. 2016 Future Without
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

S T2 N N RV S S

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

%“98

SN AP

HCM Signalized Intersection Capacity Analysis 1: Ashbourne Rd & New Second St
1\eng\809015\ Traffic\Analysis\Synchro\WODV2016\PM Peak.syn : Synchro 7



McMahon Associates, Inc. 2016 Future Without
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour

2
3
bl
%

ik

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

ot

1900

1900

“100%“ 100% 100%

k]
i
N
b

E e\
All-Red Time (s)

Total Lost Time (5) 60 60 40 60 60 40 40 60 60 40 60 40

Lanes, Volumes, Timings 2: Ashbourne Rd & Access ;
I\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn Synchro 7 &d




McMahon Associates, Inc. 2016 Future Without
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour

A oy v AN b A2 M) S

Lead-Lag Opfimize?
Vehicle £

Time To Reduce (s
B

Splits and Phases:  2: Ashbourne Rd & Access

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
i:\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn Synchro 7
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McMahon Associates, Inc. 2016 Future Without
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour

Aoy ¢ ANt 2 MY

p

e e,

AT’
1900 1900 1900 1900 1900 1900 1900 1900 =

e

>

8 I 5 2. : - : ) V §

Flt Permltted

v

5

4% 100%  100% 100%

rance 1

"w&kf L

Vehicle Exiension (s)

'
1
i
¥
i

73
lntersectxon Capaaty Utmzation 86.7% ICU Level of Service E ad
c br;;lcal Lane Group ‘g

ad

1

%

= j
HCM Signalized Intersection Capacity Analysis 2: Ashboume Rd & Access : g
1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn Synchro 7 a4
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McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

A Yy YAt

&

Lane Configurations a $ & ) $ §»
e p : EO SR : > | < )« ; B % S <
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Grade (%) e 1w

100

age
arking (#/hr)

2

T

Adj. Flow (vph) | 280 14 242 26 0 12 15 138 5 23 3 23

Rermith

Jecitabenn

Deteclor Phase 2 2 ' 8 8 ' 4 4

All-Red Time (

) 40 60 40 40 60 40 60 40

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
Feng\80901 S\ Traffic\Analysis\Synchro\WOD2016\PM Peak syn Synchro 7



McMahon Associates, Inc.
3: Ashbourne Rd & Arbor Rd

2016 Future Without
Weekday Afternoon Peak Hour

Total Lost Time (s) 60 40 40 60

0

0

Lanes, Volumes, Timings
[\eng\80S015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn

3: Ashboume Rd & Arbor Rd
Synchro 7
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McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

/‘—»—x\*‘\\fx'r*\k

Splits and Phases:  3: Ashbourne Rd & Arbor Rd

A o2

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn Synchro 7




McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

1

e w " . s o e i
Queue Length 95lh (ﬂ) 369 501

J

L2

.k

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
I\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn v Synchro 7
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McMahon Associates, Inc. 2016 Future Without
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

)4ﬂ\4—‘5\ t 2 M &

%

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Fl} Protected

e : i

Elow:(prot

P

Adj.
R:FOR Reduction {vph) 0
Lane Grolip Elow (vph)

Heavy Vehicles (%)

xR

ermitle Si
Actuated Green, G (s)

Vehicle Extension s)

_y/c Ratiyorr

i

Stim of{ S
ICU Level of Service
Rivh e

i: Cntlaal Lané GFéup

HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
[\eng\809015\Traffic\Analysis\Synchro\WQOD\2016\PM Peak syn Synchro 7



McMahon Associates, Inc. 2016 Future Without s
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour y

N
i
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H
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i
3

HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
I\eng\809015\Traffic\Analysis\Synchro\WOD\2016\PM Peak.syn Synchro 7




APPENDIX H

2011 Future with Development
Capacity/Level-of-Service Analysis Worksheets



McMahon Associates, Inc. 2011 Future With
1: Ashbourne Rd & New Second St Weekday Morning Peak Hour

Lane Conf guratlons \ il ) , o
Volume (wphy~ - - . 11 1228 95 0 =i 181~ 2A37% ; :
Ideal F|ow (vphpi) 1900 1 900 1900 1900

Storage Lanes 0
TaperLength {fty 2507 -
Lane Util. Factor 1.00 )
Ped Bike Factor? ..~ - T

uf{k Distance (ﬂ} 500 250 500 1140

Protected Phases. ' B
Permitted-PRases - %

33.0 330 330
e 70380 7380 v T 3B 300 W
00 380 380 00 380 380 00
0:0% . 58:5%: -585%: *0.0%"": 58:5%::58:5% 0.0%
33.0 330 330 330
20 20 20 20
C00. <10 - T000 500 0 10 0.0 0.0
40 40 50 40 40 50 40

33.0

Totat Lost Time (" )

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
1\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7



McMahon Associates, Inc.
1: Ashbourne Rd & New Second St

2011 Future With
Weekday Morning Peak Hour

O TR 2 W |

Queue shown is maximum after two cycles

VA T

Splits and Phases:  1: Ashbourne Rd & New Second St

Lanes, Volumes, Timings
1\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn

1: Ashbourne Rd & New Second St
Synchro 7
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McMahon Associates, Inc. 2011 Future With
1: Ashbourne Rd & New Second St _ Weekday Momning Peak Hour

Lane Con lgufatnons
Volume.(vph) . .
ldeal Flow (vphpl)

1900 1900

Gae()
Total:Losttirde (s)
Lane Util Factor

Flt Protected
S q -low:{prot):
Flt Permmed

Lane Grp Cap (vph) ) 369 559 613 1016 - 804

v/s RatioPerm 028 001 0.19 025 c0.45

HCM Signalized Intersection Capacity Analysis 1. Ashbourne Rd & New Second St
I-\eng\809015\Traffic\Analysis\Synchro\WD\201 11309 Age Restricted\AM Peak (with improvements).syn Synchro 7




McMahon Associates, Inc. 2011 Future With
2: Ashbourme Rd & Access Weekday Morning Peak Hour

1900 1900
PR AR

Ideal Flow (vphpl)
Lane Width: (/) - S
Grade (%) 1% 1% -2% 1%

5 SFE e i .

Storage Lanes N )
Lane Util_ Factor
Ped Bike Factor
Frt

Fit Protecte !
Satd Flow (prot)

958 1665 1415 0 1183 1596

Growih Faclo

Heavy Vehncles (%)
Bus Blockages (#lhr) i
Parklng (#hr)

33.0 20.0
70 40 00 410 40 410 240 240 240 240 240 00
“ 1 63:4% 63 34%:" 631%36:9%: 9% 136:9%  36:9% - “0.0%
350 350 350 350 180 180 180 180 180
eliow Times) SER () N 40 407 - 400 40040 40 40 40
All-Red Time (s) 20 2 20 20 20 20 20 20 20 20
LostTiméAdiust(s): = 00,7005 - 00 @0 000 007200 - 000,000 2200 0000
Total Lost Time (s) 60 60 40 60 60 60 40 60 60 40 60 40

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
I:\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7
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McMahon Associates, Inc. 2011 Future With
2: Ashbourne Rd & Access Weekday Morning Peak Hour

O T 2 N BV S

L ag ;
Lead-Lag Optimize?

Veficlé Extension (s):
inimum Gap (s)

ey

b g_> -
Queue Length 95th (ft)

fi)
f)

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
[\eng\809015\Traffic\Analysis\Synchro\WD\201 11309 Age Restricted\AM Peak (with improvements).syn Synchro 7




McMahon Associates, Inc. 2011 Future With
2: Ashbourne Rd & Access Weekday Morning Peak Hour
Ay ¢ A b A2 ML 4

Lane Confi igurations N 0B 7 3
Voltiime' {vph):c. &5 o 20 3 1B 206 21767 T30
Ideal Flow (vphpl) 1 900 1 900 1900 1900 1900 1900 1900 1900 1 900_ 1900 1900 1900

Lane Width
Grade (%)
TotalLosttime (s):
Lane Util. Factor
Bt i ool
Flt Protected
Satd: Flow {prot
Flt Permitted
Satd; Fiow( en
Peak hour factor, PHF

vis Rauo Pot "~ 015 0.7
vis/Ratio:Perm’~ i S0.04
vic Ratio - 004 028 05 032 001 017  0.14 037

Utitorm'Delay, d17 -
Progression Factor
Incremental Dela
Defay (s)
Level of Senvice' -
Approach De!ay (s)

HCM Volume to Capacrty ratro

Actiiated CydleLengthi(sy, » "7 = 0 : _ w20 )

Intersection Capacity Utrllzatron _ 86.7% ICU Level of Servrce A E _

Analysis Period {min): - e PHECOR R

¢ Critical Lane Group

HCM Signalized Intersection Capacity Analysis 2: Ashbourne Rd & Access

1\eng\809015\Traffic\Analysis\Synchro\WD\20111309 Age Restricted\AM Peak (with improvements).syn Synchro 7
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McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

Eeak Hour Factor 0.77

077 079

Heavy Vehicles (%) 6% 6% 6% 6% 5% 5% 5% 1% 1% 1% 7% 7%

Maximum Green (s)

All-Red Time {s)
Total Lost Time (s) . 6.0

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
1\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7




McMahon Associates, Inc. ' 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

10
Satd Ftow (RTOR) e 297
% 'Sj?;gw Ws{( E i
Link Distance (ft)
Travel T

.,‘
ot

Total Lost Time (s)

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
11eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7
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McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

Splits and Phases:  3: Ashbourne Rd & Arbor Rd

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
I\eng\80901 S\ Traffic\Analysis\Synchro\WD2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7



McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd ' Weekday Moming Peak Hour

3

5
i

Queue Léngih 95@[1;

Turn Bay Length o

e

e
-

a4
b oo ey

1

Topsimstirs

W rccvay

.

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd :
1\eng\808015\Traffic\Analysis\Synchro\WD\201 11309 Age Restricted\AM Peak (with improvements).syn Synchro 7 =
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McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Morning Peak Hour

O S N Y T "

1900 1900

P
Fit Permitted
Satd Flow i
Peak-hour factor, PHF

Ad: Flow {vp
RTOR Red
tan

Heavy Vehicles (%)

ed g/C Ralio 033 0.11

o

)

y(

ICU Lev

HCM Signalized intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
[eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7




McMahon Associates, Inc.
3: Ashbourne Rd & Arbor Rd

2011 Future With
Weekday Morning Peak Hour

R - TN

HCM Signalized Intersection Capacity Analysis
I:\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn

3: Ashbourne Rd & Arbor Rd

Synchro 7
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McMahon Associates, Inc. 2011 Future With
4: Site Access & Ashbourne Rd Weekday Morning Peak Hour

S T N B 4

Lane Conﬁgurations

Control Type: Unsignalized

Lanes, Volumes, Timings 4: Site Aecess & Ashbourne Rd
1\eng\8090 15\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7



McMahon Associates, Inc. 2011 Future With
4: Site Access & Ashbourne Rd Weekday Morning Peak Hour 79
ANt |
o
*
g

vpu, unblocked vol 722 365 366
i
i
: !
Volu 05 i
1181 1700 .
(v o
BN

Approach LOS

4

- ICU Level of Service:

C oy
-3

[

T3
4

HCM Unsignalized Intersection Capacity Analysis 4: Site Access & Ashbourne Rd
I\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\AM Peak (with improvements).syn Synchro 7
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McMahon Associates, Inc. 2011 Future With
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

S T 2 N BV S

“157. " 156
1900 1900
o167 16

1900 1900

0 0
1.00

0937
-0:997
1933
0963
1868

73
40
2250
i38.4

079
%.- ,100%
3% ..

0%,
199

Detector Template

v 0
5 0
" pem _

0 20 220
10 210 270
210 210 270 ._
% 415% 41.5% 00% 58 5/
220 , 220 220 220 330 330
3 i(s) - e300 793000800 300 300 v 0300 w30
All-Red Tame (s) _ 20 20 20 20 20
LostTime Adjust (). . 4057000 00 1.0 00 60 -
Total Lost Time (s) 40 50 50 40 50 40

20 2
210,727

2.0
(41 5% ‘ © SRR E L

”f",33»9 330

”'50' 40 40 50 40

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St
[\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\PM Peak (with improvements).syn Synchrq 7



McMahon Associates, Inc. 2011 Future With :
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

N e

Flash Dont \
Pedestnan CaIIs (#/hr)

Y

Queue shown is maximum after two cycles.

Splits and Phases:  1: Ashbourne Rd & New Second St

Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St o
1\eng\809015\Traffic\Analysis\Synchro\WD\201 11309 Age Restricted\PM Peak (with improvements).syn Synchro 7 Wi
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McMahon Associates, Inc. 2011 Future With
1: Ashbourne Rd & New Second St Weekday Afternoon Peak Hour

Lane Configurations

380 150;
1900 1900

B
Actua

b Bh
HCM Average Control Delay
sumofiostlime(s)

Level'of Service -

HCM Signalized Intersection Capacity Analysis 1: Ashbourne Rd & New Second St
[\eng\809015\Traffic\Analysis\Synchro\WD\20 111309 Age Restricted\PM Peak (with improvements).syn Synchro 7



McMahon Associates, Inc. 2011 Future With
2: Ashboume Rd & Access Weekday Afternoon Peak Hour

S O R N R N A

1900 1900 1900
WW

Grade(%) o % 1% -2% 1%

Lane'um Facor 100 100 100 100 100 100 100 100 100 100 100 10

Peak Hour Factor 090 09 090 08 08 08/ 085 085 08 025 025 025

Heavy Vehicles (%) 0% 0% 0% 3% 3% 3% 4% 4% 4% 100%  100% 100%

Adj Fldw
Shared =

All- Red Time (s {s )

LostTime: Ad]u ) e A0 00 00 2005, e -2 )
Total Lost Time (s) i . . : . 6.0 . . . . 6.0 40
Lanes, Volumes, Timings ' 2: Ashbourne Rd & Access
I: \eng\809015\Trafﬁc\AnaIySIS\Synchro\WD\ZO1 1309 Age Restricted\PM Peak (with improvements).syn Synchro 7
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McMahon Associates, Inc. 2011 Future With
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour

A sy v AN MY

Controf Delay

#

Total Delay »
Qu fh SO (1)
Queue Length 95th (ft
; &

|

Sp It
orage Cap Reductn

P

RE

Lanes, Volumes, Timings 2: Ashbourne Rd & Access
1\eng\809015\Traffic\Analysis\Synchro\WD1201 11309 Age Restricted\PM Peak (with improvements) syn Synchro 7




McMahon Associates, Inc. 2011 Future With
2: Ashbourne Rd & Access Weekday Afternoon Peak Hour

N R

11900 1900

5
100% 100% 100%
— e

c Cntlcal Lane Group

HCM Signalized Intersection Capacity Analysis 2: Ashbourne Rd & Access
I\eng\809015\Traffic\Analysis\Synchro\WD\201 11309 Age Restricted\PM Peak (with improvements).syn Synchro 7
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McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

O "N T S N SRR o S

s it

Lane
Volurhie; (vph). -
tdeal Flow (vphpl)
L3

1900 1900

)

Detéctor Phas_é
Switch Phase. | : ;
Minimum Initial (s) 8.0 8.0 70 B 8.0 8.0 8.0 8.0

All-Réd Time (s_)y )

LostiTime Adjust {s) 2 a4 L { ; e 7 2
Total Lost Time (s) 40 6.0 4.0 40 6.0 40 40 6.0 4.0 40 4.0 40
Lanes, Volumes, Timings ' 3: Ashbourne Rd & Arbor Rd

1\eng\809015\Traffic\Analysis\Synchrot\WD\2011\309 Age RestrictedPM Peak (with improvements).syn Synchro 7



McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour o

vl

Volun

olume (¥ 3025
Ideal Flow

1900

3
9
H

(%)

ek

Sttt o ratA

[SRS

Heavy Vehicles (%) 4%

*
[
I
Cy
I
b

5 -
fa

et

Oute i weroreis

Total Lost Time (s

)
Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
1\eng\809015\ Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\PM Peak (with improvements).syn Synchro’7 -
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McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

Ay T ANt

Lead/lag 7
Lead-Lag Optimize?
Vehicle Extensioni(s). =+ s
Minimum Gap (s)

TlmeTo Rﬁreduvce)‘(s)

Splits and Phases:  3: Ashbourne Rd & Arbor Rd

QGZ

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
1:\eng\809015\Traffic\Analysis\Synchro\WD\20 111309 Age Restricted\PM Peak (with improvements).syn Synchro 7



McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Afterncon Peak Hour .

V< ~ = A :

[

“

-

B

Warivies o of

[R——,

Lanes, Volumes, Timings 3: Ashbourne Rd & Arbor Rd
I\eng\80901 5\ Traffic\Analysis\Synchro\WD\20111309 Age Restricted\PM Peak (with improvements).syn Synchro 7 3
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McMahon Associates, Inc. 2011 Future With
3: Ashbourne Rd & Arbor Rd Weekday Afternoon Peak Hour

O " o VUL N S W S

1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

eavy VehICIeSM) 2% 2% 2% 2% 50% 50% v 2% i 2»%\ 2%v} 2% 4% ‘ 4%

c E)ritical Lane Gfoup

HCM Signalized Intersection Capacity Analysis 3: Ashbourne Rd & Arbor Rd
1eng\809015\Traffic\Analysis\Synchro\WDA20 111309 Age Restricted\PM Peak {with lmprovements) syn Synchro 7



McMahon Associates, Inc.
3: Ashbourne Rd & Arbor Rd

2011 Future With
Weekday Afternoon Peak Hour

| < ~ = A

1900 1900 1900 1900 1900

HCM Signalized Intersection Capacity Analysis
[\eng\809015\Traffic\Analysis\Synchro\WWD\2011\309 Age Restricted\PM Peak {with improvements).syn

3: Ashbourne Rd & Arbor Rd
Synchro 7
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McMahon Associates, Inc. 2011 Future With
4: Site Access & Ashbourne Rd Weekday Afternoon Peak Hour

Sy oty A

Lane Configurations
Vollme (v -
Ideal Flow {vphpl)
Lafi Widih(f)

Grade (%)

0%
Storage Length:
Storage Lanes
Taper Lengh ()~
Lane Util. Factor
Ped Bike Fa

3

Lanes, Volumes, Timings 4: Site Access & Ashbourne Rd
\eng\809015\Traffic\Analysis\Synchro\WD\2011\309 Age Restricted\PM Peak (with improvements).syn Synchro 7
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McMahon Associates, Inc. 2011 Future With
4: Site Access & Ashbourne Rd Weekday Afternoon Peak Hour -

Stop Free Free ' 3 R '- o o

P%H%mmer ‘ 090 090 08 084 093 093
o

pSHf:” T 580 1223 1700

Analysstenod(mm) ‘ o 5 \ ‘ o e L '

i

HCM Unsignalized Intersection Capacity Analysis 4: Site Access & Ashbourne Rd
I\eng\809015\Traffic\Analysis\Synchro\WD\201 11309 Age Restricted\PM Peak (with improvements).syn Synchro 7




~APPENDIX I

2016 Future with Development
Capacity/Level-of-Service Analysis Worksheets



McMahon Associates, Inc. 2016 Future With
1. Ashbourne Rd & New Second St Weekday Morning Peak Hour

T S N VS S

Lane COﬂﬁgUratlons |
Volume qphy ol

Grade (%)
Storage Length{fty <
Storage Lanes
Tapertength (it}
Lane Util. Faclor
Ped Bike Factor

0.985

Frt

Fit-Protected: 0993 L
Satd. Flow (prot) 0 1814

Flt Perrmtte e 0858

Satd. Flow (perm) 0 1567

. 22, . : 330 330
200727 2100 210 1380 2380 .. - 380 380 .
210 270 270 00 380 380 00 380 380 0.0
L 415% 418 415% 416% 00% 585% -585% - 0.0% 585% 585% - 0.0%

220 22 0 220 330 330 330 330

307 3 30 30 S 30730 . .. 730 30

20 2 20 20 2.0 2.0 2.0 2.0
. 4000000 100 00 00 0 40 - 00 00 40 00 00
Total Lost Time (s) 40 50 5.0 40 50 4.0 4.0 5.0 40 4.0 5.0 4.0
Lanes, Volumes, Timings 1: Ashbourne Rd & New Second St

1\eng\809015\Traffic\Analysis\Synchro\WD\2016\309 Age Restricted\AM Peak (with improvements).syn "~ Synchro 7




McMahon Associates, Inc.
1: Ashbourne Rd & New Second St

2016 Future With
Weekday Morning Peak Hour

Lead -Lag Ophmlze’)
Vehlcle Extension(s)
Mm_lmum_ Gap (s)
Time Before Reducs ()5
Time To Reduce (s)
RecalliMode . :1&
Walk Tme (s) &
Fiash Dont-Walk () "
Pedestrian CaIIs (#/hr)
vi¢Ralio Bkl ren 0088
Control Delay
Quéue Delay -
Total Delay

Actiated Cycle Lengthée574: 00 v S

Offset: 0 (0%), Referenced to phase 2 EBTL and 6 WBTL Start of YeIIow
Natural Cycle:70."; o : R
Control Type: Pretlmed )
# -795th-percentil velume : i‘(oeeds ‘Capatity, queué: may: be;longer
Queue shown is maximum after two cycles.

/\»l/

Splits and Phases:  1: Ashbourne Rd & New Second St

&
K

Lanes, Volumes, Timings _
1\eng\8090 15\ Traffic\Analysis\Synchro\WD\20161309 Age Restricted\AM Peak (with improvements).syn

1: Ashbourne Rd & New Second St
Synchro 7
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2016 Future With

McMahon Associates, Inc.
Weekday Morning Peak Hour

1: Ashbourne Rd & New Second St

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Beélay-{s):
Level of Service D B
Appidach: Belay (; 4

Approach LOS

HCM Level of Service

Sum of lost time (s)

1: Ashbourne Rd & New Second St

HCM Signalized Intersection Capacity Analysis
Synchro 7

1\eng\809015\Traffic\Analysis\Synchro\WD\20161309 Age Restricted\AM Peak (with improvements).syn




McMahon Associates, Inc.
2: Ashbourne Rd & Access

2016 Future With
Weekday Morning Peak Hour

Lane Conﬁgurattons
Volume {vph)

Ideal Flow (vphpl)
Lane Width (ft)
Grade (%)

Storage Lengin - -
Storage Lanes
Taper Length'(f)"
Lane Util. Factor

Link: ,se'éd?-"(mp.
Link Dnstance (f_@)_

| ”‘ofés"'
100%

1 00 %

Détector Template 7 ‘
Leading Detectori{ft) - /- 357 g5
Trailing Detector (ft)

i’;atected Phases o B 2 . .
Permitted:Phases .o oo h 20 o Eh
Detector Phase

L3900 3905 3900
. 00 430 430
U 0.0% 7 66:2%  66.2% 7 66.2
370 370
40 400 -

AllRed Time (s )' |
Lost Time:Adjust(s)
Total Lost Time (s)

005 00 00700 200 00
40 6.0 6.0 6.0 4.0 6.0

B0 30 30 200 200

34 338° -

2.0 20 20 2.0 2.0
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