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Appendix

Traffic Volume Data

Speed Data

Seasonal Adjustment Calculations
Intersection Crash Data

Public Transportation Information
Sight Line Analysis

Background Growth

Trip Generation Data

Trip Distribution Calculations
Capacity Analyses

Genzyme Phase I Trip Tracings
Long Range Build-Out Capacity Analyses






o Traffic Volume Data






MDM TRansportation Consultants, Inc. Page 1
28 Lord Road, Suite 280
Marlborough, MA 01752

Site Code: 00720001
Station ID:

Latitude: 0' 0.0000 Undefined

Start 04-Jun-13 Eastbound Hour Totals Westbound Hour Totals Combined Totals
Time Tue Morning _ Afternoon  Morning _ Afterncon  Morning _ Afternoon  Morning _ Afternoon  Morning  Afternoon
12:00 4 62 9 54
12:15 i3 75 11 68
12:30 0 70 14 69
12:45 2 65 9 272 14 82 48 o273 57 545
01:00 2 67 10 65
01:15 201 65 5 88
01:30 0 74 1 86
01:45 1 77 4 283 1 81 17 320 21 603
02:00 1 70 3 72
02:15 1 50 7 86
02:30 2 63 2 82
02:45 2 92 6 275 4 96 | 16 336 22 611
03:00 3 66 4 112
03:15 1 79 2 99
03:30 7 79 2 111
03:45 3 69 14 293 3 115 1l 437 25 S 730
04:00 4 90 5 115
04:15 10 94 1 126
04:30 , 18 96 7 119 )
04:45. - S0 Qg 89 ey < 369 4 146 17 #5064 58 2875
05:00 33 99 10 146
05:15 28 90 -9 ©126
05:30 66 87 16 90
05:45 G LaT74 107 201 383 21 A3 BB 493 257 876
06:00 110 77 18 143
06:15 142 60 57 127
086:30 151 65 , 46 133 | , ,
06:45 - e Lyl 56 554 - 258 : 53 93 o174 496 728 754
07:00 128 52 80 88
07:15 147 58 89 91
07:30 157 61 113 85
07:45 oA 4B 609 216 24 e 0082 406 346 1015 562
08:00 163 38 102 62
08:15 164 38 75 50
08:30 163 44 87 85 ,
08:45 e 158 ' 34 648 154 1 92 56 . .356. 253 1004 407
09:00 ' 152 23 84 53
09:15 145. 29 64 56
09:30 122 22 73 61
09:45 100 22 519 96| 60. B2 | 281 292 800 318
10:00 75 21 56 42
10:15 94 A7 53 35
10:30 75 26 - - A7 54| ‘ , ‘
10:45 . 79 160 323 80 45 38 o 901 T 1BG | 524 2409
11:00 76 10 61 25
11150 60 6 i i e Ll
11:30 87 6 78 23
1145 ik . T 274 29| .85 308 86 559 115
Total 3202 2708 1868 3937 5070 6645

Percent 54.2% 45.8% 32.2% 67.8% 43.3% 56.7%



MDM TRansportation Consultants, Inc.

28 [.ord Road, Suite 280
Marlborough, MA 01752

Page 2

Site Code: 00720001

Station ID:

Latitude: 0' 0.0000 Undefined

Start 05-Jun-13 Eastbound Hour Totals Westbound Hour Totals Combined Totals
Time Wed Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon
12:00 1 86 14 82
1215 1 96 5 78
12:30 3 80 7 83
12:45 2 79 7 341 8 80 34 323 41 664
01:00 1 83 7 67
01:15 2 69 7 71
01:30 2 64 4 70
01:45 1 51 6 267 5 84 23 292 29 559
02:00 1 63 2 78
02:15 4 80 4 78
02:30 3 67 2 91
02:45 1 68 9 278 4 109 12 356 21 634
03:00 4 122 0 110
03:15 2 96 2 102
03:30 8 81 5 118
03:45 5 90| 19 389 0 114 7 444 26 833
04:00 3 99 0 138
04:15 7 94 2 138
04:30 13 123 B 2 157 -
-04:45 10 108 33 421 5 144 -9 577 42 998
05:00 20 109 7 149
05:15 25 83 11 91
05:30 57 105 15 166
05:45 83 S0 1185 388 31 138 64 544 249 . 932
06:00 108 85 33 138
06:15 144 69 a4 132
06:30 125 64 64 98 ‘
06:45 151 42 528 260 65 - 92 206 460 734 720
07:00 132 59 77 88
07:15 136 57 96 74
07:30 140 40 114 79
07:45 167 420 575 198 123 85 410 326 985 524
08:00 160 38 95 67
08:15 165 30 97 59
08:30 182 19 - 88 62 . ‘
08:45 189 - 2044 666 107 86: 60 366 248 1032 355
09:00 165 33 98 60
©09:15 120 = 22 70 65
09:30 127 25 55 49
09:45 104 .23 1516 103 57 48 280 222 798 325
10:00 97 16 48 44
10:15 75 22 47 34
10:30 76 22 63 48 o ,
10:45 80 14 328 74 70 39 229 . 1857 - - BET 239
11:00 72 17 62 14
11:15 “70 10 45 31
11:30 64 14 79 26
11:45 70 6 1276 a7 89 29 275 100 551 147
Total 3148 2873 1915 4057 5063 6930
Percent 52.3% A7.7% 32.1% 67.9% 42.2% 57.8%
G{i{‘; 6350 5581 3783 7994 10133 13575
Percent 53.2% 46.8% 32.1% 67.9% 42.7% 57.3%
ADT ADT 11,851 AADT 11,851



MDM Transportation Consultants, INC.

28 Lord Road, Suite 280

Marlborough, MA

File Name : Crossing_Bivd_at Rt 112317 _06-05-2013(ignoring peds)
Site Code : 72002
Start Date : 6/5/2013
Page No :2
Crossing Blvd Crossing Blvd Rt 9 WB Off-Ramp
From North From South From West
Start Time | Thru| Left| U-Turn [ App. Total | Right| Thru| U-Tum | App. Total | _Right]| Thru| _ Left | App. Total | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 75 81 0 156 6 13 0 19 171 0 56 227 402
08:00 AM 82 101 0 183 5 10 0 15 187 0 47 234 432
08:15 AM 71 93 0 164 2 13 0 15 185 0 39 224 403
08:30 AM 91 90 Q 181 8 14 0 22 209 0 30 239 442
Total Volume 319 365 0 684 21 50 0 71 752 0 172 924 1679
% App. Total 46.6 53.4 0 29.6 70.4 0 814 0 18.6
PHF .876 903 .000 .834 656 .893 .000 .807 .900 .000 .768 .967 .950
Crossing Blvd
Out In Total
[ 222] [ e84] [ s06]
]
[ 319] 365 _ 0]
Thru  Left U-Turn
v
Peak Hour Data
I pry —
kI e
& -
g — E,J North & &
[ —
= |5 =] fer
O = ‘.E—) Peak Hour Begins at 07:45 AM Ele
o L = of T
- o Car -
o (o w|E g
2 g ﬁ Truck " 9-111:
L 52
|—)
Thru _Right U-Turn
[ s0o[ 21[ o]
L ]
o] [ 71) [(1142]
Out In Total
Crossing Blvd




MDM Transportation Consultants, INC.

File Name
Site Code
Start Date
Page No

28 Lord Road, Suite 280
Marlborough, MA

: Crossing_Blvd_at Rt 112317_06-05-2013(ignoring peds)

172002
1 6/5/2013
1

Groups Printed- Car - Truck

Crossing Blvd Crossing Blvd Rt 9 WB Off-Ramp
From North From South From West
Start Time | Thru| Left[U-Turn [App. Total | Right] Thru| U-Turn | App. Total | Rignt]| Thru| _ Left | App. Total | Int Total |
07:00 AM 29 101 0 130 2 9 0 11 83 0 41 124 265
07:15 AM 31 106 0 137 1 7 0 8 91 1 37 129 274
07:30 AM 46 92 0 138 3 11 0 14 104 1 50 155 307
07:45 AM 75 81 0 156 6 13 0 19 171 0 56 227 402
Total 181 380 0 561 12 40 0 52 449 2 184 635 1248
08:00 AM 82 101 0 183 5 10 0 15 187 0 47 234 432
08:15 AM 71 93 0 164 2 13 0 15 185 0 39 224 403
08:30 AM 91 90 0 181 8 14 0 22 209 0 30 239 442
08:45 AM 65 105 0 170 5 17 0 22 165 0 37 202 394
Total 309 389 0 698 20 54 0 74 746 0 153 899 1671
Grand Total 4390 769 0 1259 32 94 0 126 1195 2 337 1534 2919
Apprch % 38.9 61.1 0 25.4 74.6 0 77.9 0.1 22
Total % 16.8 26.3 0 43.1 1.1 3.2 0 4.3 40.9 0.1 11.5 52.6
Car 484 753 0 1237 29 86 0 115 1189 2 322 1513 2865
% Car 98.8 97.9 0 98.3 90.6 915 0 91.3 99.5 100 95.5 98.6 98.2
Truck 6 16 0 22 3 8 0 11 6 0 15 21 54
% Truck 1.2 21 0 17 9.4 8.5 0 8.7 0.5 0 4.5 1.4 1.8
Crossing Blvd
QOut In Total
408 1237 1645
23 22 45
431 1258 1690
484 753 0
6 16 0
490|769 0
Thru  Left U-Turn
L
53
AR It by I~ e
g a-asT North Sls 2~ A
i 9
i (D NS | el 5 67512013 07:00 AM m
o ~|2 |2 E—> 6/5/2013 08:45 AM Efe
g ~ olo o :n’;u
24 o aolo g © 'é-,j E Car g
& 3 bl A o Truck ol 2
Q= oW
WO A=
Thru _Right U-Turn
86] 29 0
8 3 0
94 32 0
1673 115 1788
12 11 23
1685 126 1811
Out .In Total




MDM Transportation Consultants, INC.

28 Lord Road, Suite 280
Mariborough, MA

File Name : Pleasant_St_Conn_at_ 112287 _06-05-2013(ignoring peds)
Site Code : 72001
Start Date : 6/5/2013
Page No :2
15 Plegrsisg‘tg; Conn Pleasant St Conn Crossing Blvd Pleasant St Conn
From North From East From South From West
_?itr?]ret Right | Thru | Left [ urum | app e | Right | Theu | Left | utum | appvwsr | Right | Thru | Left | urum | agp. e | Right | Thru | Left | vrum App. Totat | Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:45 AM
07:45 AM 0 0 0 0 0 0 57 1 0 58 7 0 60 0 67 | 161 4 0 0 165| 290
08:00 AM 1 1 0 0 2 0 47 7 0 54§ 12 0 49 0 61| 170 9 0 0 179 | 296
08:15 AM 0 0 0 0 0 0 67 12 0 79 8 0 40 0 48| 153 6 0 0 159 | 286
08:30 AM 0 1 0 0 1 0 51 8 0 59 8 0 37 0 45| 169 7 0 0 176 281
Total Volume 1 2 0 0 3 0 222 28 0 250 35 0 186 0 221|653 26 0 0 679 1153
% App. Total | 33.3 66.7 0 0 0 888 11.2 0 15.8 0 84.2 0 96.2 3.8 0 0
PHF | 250 .500 .000 .000 .375|.000 .828 .583 .000 .791].729 .000 .775 .000 .825].960 .722 .000 .000 .948 .974
15 Pleasant St Conn Driveway
Out In Total
[ o 3] 3}
[ 1] 2] 0] 0}
Rifht Thru  Left U-Turn
4
Peak Hour Data
—[og = ]
gE e 1 te ]0
S J| Tlo 1=
£ & North =
Qlz = @
O o E— +—3IN @
5 <lis = _ SN _3
= [l Peak Hour Begins at 07:45 AM = IS g)
a 8| o 2l 4
E > d:cp—l Car f_;x:g 5
a ‘:‘,‘E Sle Truck o :|_| 3
o 5 i wle
iy = iy
L= E1C)
9
Left Thru Right U-Turn
[ 188] ol 35 0]
[es3] [_221] [ 904]
Out In Total
Crossing Blvd




MDM Transportation Consultants, iINC.

28 Lord Road, Suite 280
Marlborough, MA

File Name : Pleasant_St Conn_at_ 112287_06-05-2013(ignoring peds)
Site Code : 72001

Start Date : 6/5/2013

Page No : 1

Groups Printed- Car - Truck

15 Plegsgnt St Conn Pleasant St Conn Crossing Blvd Pleasant St Conn
riveway
From East From South . From West
From North
Start Time | Right I Thru l Left I U-Turn | aApp.Tatat | Right I Thru I Left | U-Turn | app. Tt | Right | Thru I Left] U-Turn | App. Tolat | Right | Thru | Left l U-Tum ' App. Total | Int, Total |
07:00 AM 0 1 0 0 1 0 47 0 48 9 1 39 0 49 ] 125 4 0 0 129 227
07:15 AM 8] 1 0 0 1 0 53 4 0 57 8 0 36 0 441 129 7 0 0 136 238
07:30 AM 0 1 0 0 1 0 60 2 0 62 7 0 53 0 601 138 4 0 o] 142 265
07:45 AM 0 0 0 0 0 0 57 1 0 58 7 0 60 0 67 | 161 4 0 0 165 290
Total 0 3 0 0 3 0 217 8 0 225 31 1 188 0 220 553 19 0 0 572 | 1020
08:00 AM 1 1 0 0 2 0 47 7 0 541 12 0 49 0 61| 170 9 0 0 179 296
08:15 AM 0 0 0 0 0 0 67 12 0 79 8 0 40 0 48 | 153 6 0 0 159 286
08:30 AM 0 1 0 0 1 0 51 8 0 59 8 o 37 ¢ 45| 169 7 0 0 176 281
08:45 AM 0 0 0 0 0 0 40 8 0 48 1 0 42 o] 53| 165 2 0 0 167 268
Total 1 2 0 0 3 0 205 35 0 2401 39 0 168 0 207 | 657 24 0 0 681 | 1131
Grand Total 1 5 0 0 6 0 422 43 0 465| 70 1 356 0 427 | 1210 43 0 0 1253 2151
Apprch % | 16.7 83.3 0 0 0 908 9.2 0 164 0.2 834 0 96.6 3.4 0 0
Total % 0 02 0 0 0.3 0 19.6 2 0 216] 3.3 0 16.6 0 19.9]56.3 2 0 0 583
Car 1 5 0 0 6 0 409 38 0 447} 67 1 336 0 404 | 1193
% Car | 100 100 0 0 100 0 96.9 884 0 96.1]957 100 94.4 0 946(98.6 79.1 0 0 979]| 96.9
Truck 0 0 0 0 0 0 13 5 0 18 3 ] 20 0 23| 17 9 0 0 26 67
% Truck 0 Q 0 0 0 0 31 1186 0 391 43 0 56 0 54| 1.4 209 0 0 2.1 3.1
15 Pleasant St Cann Driveway
Out In Total
1 6 7
0 0 0
1 6 7
1 5 0 0
0 o] 1] 0
1 0 1]
R—i?ht Thru Left U-Turn
¢
| 0D 1| O o Olo
35°[3 57 rE o
= - Zlolo o . B
c WIN A e
s < oo 5 North 4 g
; SN SIS £ BI515013 07,00 AM IR S ¢
R e s 6/5/2013 08:45 AM sl 257
3 2TRE 5 ek
E © olo L Car J'_:‘"amm ]
&Sﬁm{: o olo|E Truck [ng =
o 5 ' | o|Q
5 g SR
jn } Joloo
Left Thru Right U-Tumn
336 1 67 g
20 0 3 0
356 1 70 1]
1236 404 1640
22 23 45
J 1258 427 1685




MDM Transportation Consultants, INC.

28 Lord Road, Suite 280
Marlborough, MA

File Name : Rt_30_at Firmin_Ave 112321 _06-05-2013(ignoring peds)
Site Code :72003
Start Date :6/5/2013
Page No :2
Boston Road (Route 30) Pleasant St Conn Willow Street Boston Road (Route 30) Valley Road
From North From East From South From West From Northwest
Star Time At mght | Th | Lefi > i Right :' Thru | Left v her Right | Thru Left U'l Fer: Right | Thre | Left H:': TU‘ :"P' m:d éw B::' H:': Tu' :": Y‘"'I'
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM
orsoam | 3 65 44 25 0 13743 0 55 15 0 113{ 6 4 0 1 0 11|18 98 4 1 0 28310 1 0 1 0 2| 546
orasam | O 71 56 29 O 156{45 O 60 16 O 121 5 2 0 2 0 928 4 w O 0 3000 0 0 1 0 1| 587
ogooam| 2 48 55 51 0 156740 1 43 49 0 103| 4 0 0O 0O O 4123 192 w2 0 0 3171 0 0 4 1 0 5| 585
osisam | 2 47 46 21 0 116{34 0 56 14 0 104/ 3 0 0 0 O 3117 127 10 1 0 2951 0 2 2 0 5] 523
Tolalvatame { 7 231 201 126 O 565 |12 1 24 64 0 441|118 6 0 3 0 278 49 es 2 0 1es| 1 1 68 5 0 13| 2041
%App.Tolal | 1.2 49 356 223 0 367 0.2 485 148 0 67 22 0 yy 0 72 an sms 02 0 77 77 w2 ms QO
PHF | ss3 &3 o7 18 000 .905 | son 250 02 sez oo 911 | 70 78 o0 ars wo 6141 758 or 013 soo oo 942 | 250 2s0 s es oon 650 | 954
Valley Road > Boston Road (Route 30)
<8 out In Total
801 I565 1366
{ 71 2311 201 126] 0]
Hard Right Thru Left U-Tum
Iﬁ?ht ‘j
o e Peak Hour Data s [ ]
e ] :‘EB A -
. {9 ~™
3*E|§ :'\'i—:g iy a2l | | |22
2 ‘3 North &g 3]~ o
o vy L} -~ = - a
E‘:_,ccn o - o
o = |§lE— Peak Hour Begins at 07:30 AM —=| Hels #
g = ' 25| B ¢
- ||+ Car 11— 9
) o= - -
%gl% 27 Truck f%g - Sig
{ni] EE ™ B‘E
e =
LIS Sl
9 D 1
ear
Left left Thru Right U-Turn
[ 3o & 18] ol
| [
[352] [ 27] [ 378}
Qut In Total
Willow Street




MDM Transportation Consultants, INC.
28 Lord Road, Suite 280
Marlborough, MA

File Name : Rt_30_at Firmin_Ave_ 112321 _06-05-2013(ignoring peds)
Site Code : 72003
Start Date : 6/5/2013

PageNo :1
Groups Printed- Car - Truck
Boston Road (Route 30) Pleasant St Conn Willow Street Boston Road (Route 30) Valley Road
From North From East From South From West From Northwest
soron | o | | ] 2% Fon | = o[ | ]2 [ = | 2] [ [ [ [ ] 2] el o ]
orooam| 1 34 26 16 0 76)37 1 32 10 0 8|5 1 0 0 0O 6|7 w v O 02570 0 3 2 O 51 424
orsam| 1 45 43 11 0 100(32 2 47 9 0 8|2 1 0 0 O 3|16 w7 w 0O 0 2000 0 3 1 O 4| 477
orsoam | 3 65 44 25 0 137|43 0 55 15 0 113| 6 4 O 1 0 11}18 98 4 1 0 283| 0 1 o 1 0 2| 546
orasam | O 71 56 29 0 156 (45 0 60 16 0 121 5 2 0 2 0 9128 42 e O 0 3000 0 0O 1 0 1] 587
Total| 5 25 19 80 0 469 |57 3 e 50 0 404|18 8 O 3 0 29|69 a2 s 1 O t120) 0 1 6 5 0 12/ 200
osooAm | 2 48 55 51 0O 156 |40 1 43 19 0 103/ 4 0O 0O 0 O 4123 2 w2 0 0 317! 0 0 4 1 0 5| 585
oeisam | 2 47 46 21 0O 16|34 0 56 14 0 104 3 0 O 0 O 3117 12 0 1 0 205 1 0 2 2 0 51523
osaoam | 2 62 38 37 0 139|28 0O 45 15 0 88| 3 1 0 0 0 418 w2 w 0 0 201| 0 2 3 1 0 6| 528
oasam | 2 52 32 30 O 116§38 0 32 17 0 87| 8 0O 0O 0 O 8|17 1 ww 1 0 268/ 0 0 3 1 0 4la4s3
Total | 8 209 171 138 0 527 | 1 15 65 0 382(18 1 0 0 O 1975 s11 sa 2 O wn| 1 2 12 5 0O 20/ 2110
Ganatom | 13 424 3a0 228 0 996|297 4 a0 ns O 786136 9 0 3 O 48| 1as w3 e 3 0 20| 1 3 18 10 0O 32| s
Apprch% | 1.3 a6 341 22 0 s 05 a1 1as 0 75  18a 0 62 0 63 42 @5 04 0 31 94 s52 ;2 0
Total% {03 w2 82 53 0 24|72 o1 89 28 0 189)09 02 0 01 0 12!35 53 s 01 0 52| 0 01 04 02 0 038
Car 1M 408 339 214 0 972 279 3 351 111 O 754 | 30 8 0 3 O 41 144 947 1164 2 0 2257 1 3 18 10 0 32 4056
% Car | ms w2 w7 a7 0 976 | sms 75 ws ss O 959 |ms mss O 100 O 854|100 s s esr O 985 |0 10 w00 e O 100]e77
Truck{ 2 16 1 5 0 24|18 1 9 4 0 326 1 0 0 0 710 6 17 1 0 340 0 0 0 O 0| 97
%Truck | 154 38 03 23 0 24)61 25 24 35 0 41|47 ws 0 O 0 148| 0 47 14 =3 0 15| 0 0 0 0 O 0]23
Valley Road \,7} Boston Road (Route 30)
Out In Total
s 1461 g72 2433
36 24 60
1497 986 2493

|
[ ]
11| 408| 339 214 0
2 16 1 5 0
131 424| 340] 219 0
Hard Ri?ht Thru Left U-Tum

Rl?ht p
K]

N o] g )

| RS Slol  rol—
—[o o]0 T = 1] P
_ 5333 RER NS
o 0
I L ] < | P IS
v erizst = S 8F o
& h b North Ea] o]
5 mEe it :
S 0o s ola s 6/5/2013 07:00 AM - =
o~ | |07 o E—> 6/5/2013 08:45 AM el @l S NE T
3] = Padl o | PR QW T A
K olo S IS i
= e | [Fo o 2 - g
= -~ ~|.O =1
38:\ ~ I f‘:na&: § gg
- o olo| g < NN

L *3 -~ -

T =
o Jlojc o

qa 1

Left Left  Thru Right U-Turn

3 0 8 30 0
0 0 1 3] 0
3 0 9 36 0
[ l
l

597 41 638

E 7 12

602 48 650

falr In Trtal



MDM Transportation Consultants, INC.
28 Lord Road, Suite 280
Marlborough, MA

N/S: Central Street/Reservoir Driveway File Name : 720 Boston Road at Central Street AM
E/W: Boston Road (Route 30) Site Code : 72000001
Southborough, MA Start Date : 6/5/2013
Page No :2
Reservoir Driveway Boston Road (Route 30) Central Street Boston Road (Route 30)
From North From East From South From West

Start Time | Right | Thru | Left | Peds [ agp rew | Right | Thru | Left | Peds | ap 7em | Right | Thru | Left | Peds | apvem | Right | Thitt | Left | Peds | s as | ot Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:30 AM

07:30 AM 0 0 0 0 0 0 128 5 0 133 | 19 0 47 0 66| 38 256 2 0 296 495
07:45 AM 0 1 1 0 2 0 114 7 0 121 27 0 33 0 60| 38 279 0 0 318 501
08:00 AM 0 0 0 0 0 0 82 7, 0 89| 28 0 48 0 74| 36 280 0 0 316| 479
08:15 AM 0 0 0 0 0 0 105 9 0 114} 17 0 43 0 60| 34 273 0 0 307| 481
Total Volume 0 1 1 0 2 0 429 28 0 457 9N 0 169 0 260| 147 1o8s 2 0 1237 | 1956
% App. Total 0 50 50 0 0 939 6.1 0 35 0 65 0 119 88 0.2 0

PHF | 000 250 .250 .000 250 | 000 .838 778 .000 .859|.813 .000 .899 .000 .B878|.942 .971 .250 .000 .72 .976

Reservoir Driveway
Out In Total
Lol [ 2o [ 4]

o 4 1 ol
fifht Thru Left Peds

Peak Hour Data

—[o o m

[y frad s ]
552 TEJ 2 oo
(= IE] b w1 = - [=]
o = o ] s o
E] o] North = o
3 3|2 = 3
e 5| IgE— —3ls 5
5 S| Ml - < | [
A o Peak Hour Begins at 07:30 AM — gl
[+] ~t | —| ,:E
s '9_,] . o)
c _[@ T Passenger Vehicles NN 8|
= 512 = Heavy Vehicles - L= ®
o O o o ola o
m i} g w 9_8

o s ~

Left Thru Right Peds
[ ee[ o o] 9]

[ 178] {_ 2s0] [ 438]
Out In Total

C




MDM Transportation Consultants, INC.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Central Street/Reservoir Driveway File Name : 720 Boston Road at Central Street AM
E/W: Boston Road (Route 30) Site Code : 72000001
Southborough, MA Start Date : 6/5/2013
Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
Reservoir Driveway Boston Road (Route 30) Central Strest Boston Road (Route 30)
From North From East From South From West
Start Time | Right | Thru [ Left [ Peds [ ap o | Rignt [ Thru | Left | Peds | sgpras | Right | Thu | Left | Peds | apros | Right | Thiu | Left | Peds | s rem | i Tota |
07:00 AM 0 0 0 0 0 0 66 4 0 701 20 0 44 0 64| 40 222 0 0 262 396
07:15 AM 0 0 0 0 0 0 87 3 0 90| 25 0 36 1 62| 41 247 0 0 288| 440
07:30 AM 0] 0 0 0 0 0 128 5 0 133] 19 0 47 0 66 38 256 2 0 296 495
07:45 AM 0 1 1 0 2 0 114 7 0 121 27 0 33 0 60f 39 279 0 0 318] 501
Total 0 1 1 0 2 0 395 19 0 414 91 0 160 1 252 158 1004 2 0 1164} 1832
08:00 AM 0 0 0 0 0 0 82 7 0 89| 28 0 46 0 74| 36 280 0 0 316] 479
08:15 AM 0 0 0 0 0 0 105 9 0 114 | 17 0 43 0 601 34 273 0 0 307 481
08:30 AM 0 0 0 0 0 0 100 8 0 108 | 20 0 32 0 52| 30 260 4] 0 290| 450
08:45 AM 0 0 1 0 1 1 70 8 0 79| 30 0 34 0 64| 50 246 0 0  296| 440
Total 0 0 1 0 1 1 357 32 0 380} 95 0 155 0 250 | 150 +1o0s9 0 0 1209| 1850
Grand Total 0 1 2 0 3 1 752 51 0 804| 186 0 315 1 502 | 308 2083 2 0 2373| 3682
Apprch % 0 333 66.7 0 01 935 6.3 0 371 0 627 0.2 13 86.9 0.1 0
Total % 0 0 041 0 0.1 0 204 14 0 21.8]| 51 0 86 0 136| 84 56 0.1 0 644
Passanger Vehicles ’ 2043
% Passonger Voticles 0 100 100 0 100 | 100 98.7 94.1 0 984978 0 959 100 96.6|99.4 99 100 0 991 98.6
Heavy Vehicles ‘
% Heavy Veticles 0 0 0 0 0 0 13 59 0 16| 22 0 441 0 34| 06 1 0 0 0.9 1.4

Reservoir Driveway
Out In Total
3 3 6
0 0 0
3 3 6

Njo N

0 1 0
0 0 0
0 1 0
t s

Thru Left Ped

e | U WD O N O} 2
SEE 57 2 o wloo
P - Zhloo[ ] BleNES
g ogal 5 North » -5~ g
o [ =y —3
e _GRT |IRIRE 6/5/2013 07:00 AM E I §
R ARl e 6/5/2013 08:45 AM ol 5 2]
5 BI85 5 =o ] o
S [ o x Passenger Vehicles + 2o, 2 ]
§8§N§ OOO% Heavy Vehicles - @ g5‘3
(s3] [ e iw |5
a. @lolo o i~ @
Left Thru Right Peds
302 o 182 1
13 ¢ 4 0
315 [¢] 186 1
355 485 840
5 17 22
360 502 862
Out In Total
Ceantral Strest




MDM Transportation Consuitants, INC.

28 Lord Road, Suite 280
Marlborough, MA

File Name : Crossing_Blvd_at_Rt_ 112317_06-05-2013(ignoring peds)
Site Code : 72002
Start Date : 6/5/2013

PageNo :2
Crossing Blvd Crossing Blvd Rt 9 WB Off-Ramp
From North From South From West

Start Time | Thru[ Left| U-Turn [ App. Total | Right [ Thru [ U-Turn | App. Total | Right]| Thru] _ Left] App. Total | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 6 122 0 128 24 204 0 228 10 0 26 36 392
04:45 PM 1 110 0 121 16 190 0 206 8 0 12 20 347
05:00 PM 7 108 0 115 30 256 0 286 8 1 26 35 436
05:15 PM 7 115 0 122 11 223 0 234 5 0 21 26 382
Total Volume 31 455 0 486 81 ' 873 0 954 31 1 85 117 1557
% App. Total 6.4 93.6 0 8.5 91.5 0 26.5 0.9 72.6
PHF .705 .932 .000 .949 8675 .853 .000 .834 775 .250 .817 .813 .893
Crossing Blvd
Out In Total
[ 958] [ 486] [ 1444]
L ]
[_31[ 455 0]
Thru  Left U-Turn
Peak Hour Data
—ih —y
= w :
WS
E ﬁ g North e
et E sl
bE |- “la o
o= E—) Peak Hour Begins at 04:30 PM Ele
2 “ = 3
> (o sz Car g
& g[ ‘c%)_lv Truck " 55
Gl

Thru Right U-Turn
[_873[ 81 0
]

[ e2] [ v54] [_do16]
Out In Total
Crossing Blvd




MDM Transporaton Consulants, N C .

28TadRced, Sute 280
Martoiogh, MA

File Name : Crossing_Blvd_at_Rt_112317_06-05-2013(ignoring peds)
Site Code :72002
Start Date : 6/5/2013

Page No :1
Groups Printed- Car - Truck
Crossing Blvd Crossing Blvd Rt 9 WB Off-Ramp
From North From South From West
Start Time | Thru| Left] U-Turn [ App. Total | Right| Thru | U-Turn [ App. Total | Right] Thru]  LeR [ App. Total [ nt. Total |
04:00 PM 6 94 0 100 27 141 1 169 3 1 23 27 296
04:15 PM 6 94 0 100 14 107 0 121 3 0 28 31 252
04:30 PM 6 122 0 128 24 204 0 228 10 0 26 36 392
04:45 PM 11 110 0 121 16 190 0 206 8 0 12 20 347
Total 29 420 0 449 81 642 1 724 24 1 89 114 1287
05:00 PM 7 108 0 115 30 256 4] 286 8 1 26 35 436
05:15 PM 7 115 0 122 11 223 0 234 5 0 21 26 382
05:30 PM 4 95 0 99 11 228 1 240 7 0 28 ) 35 374
05:45 PM 4 96 0 100 13 142 0 155 8 1 29 38 293
Total 22 414 0 436 65 849 1 915 28 2 104 134 1485
Grand Total 51 834 0 885 146 1491 2 1639 52 3 193 248 2772
Apprch % 5.8 94.2 0 8.9 91 0.1 21 1.2 77.8
Total % 1.8 30.1 0 31.9 5.3 53.8 0.1 591 1.9 0.1 7 8.9
Car 49 828 0 877 146 1486 2 1634 50 3 182 235 2746
% Car 96.1 99.3 0 99.1 100 99.7 100 99.7 96.2 100 94.3 94.8 99.1
Truck 2 6 0 8 0 5 0 5 2 0 11 13 26
% Truck 3.9 0.7 0 0.9 0 0.3 0 0.3 3.8 0 57 5.2 0.9
Crossing Blvd
Out In Total
1668 877| [ 2545
16 8 24
1684 885| | 2569
49] 828 0
2 6 0
51| 834 0
Thru  Left U-Turn
- |UD) O CO
by o
gk 2-eg T North Blo 3~ 2
1328 | B, 67572013 G4:00 P it
o = E—F .| ©/5/2013 05:45 PM e
g = oloo ]?j
o [Solo 3 N8z Car 2
= g 2 Truck . 9_,'%
&l J=
Thru  Right U-Turn
1488] 146 2
5 0 0
1491] 146 2
99| [ 1634] [ 1733
4 5 9
103] [ 1633] [ 1742
Out In Total
T rreeime Dbl




MDM Transportation Consultants, INC.

28 Lord Road, Suite 280
Marlborough, MA

File Name : Pleasant_St_Conn_at__ 112287_06-05-2013(ignoring peds)
Site Code : 72001
Start Date : 6/5/2013

Page No :2
15 PIeSrsi\e,lg\fvit Conn Pleasant St Conn Crossing Blvd Pleasant St Conn
y From East From South From West
From North
.ﬁﬁg Right | Thru | Left | urun aop.Tow | Right | Thru | Left | vrum aon. ot | Right | Thru | Left | urum app.Tetat | Right | Thru Left | vTum App.Total | Int. Total

Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM

04:30 PM 0 1 0 0 1 0 78 13 ] 91| 140 0 87 0 227 | 117 8 0 0 1.25 444
04:45 PM 0 1 0 0 1 0 87 15 0 102 | 132 0 62 0 194 | 99 3 0 0 102 399
05:00 PM 1 1 0 0 2 0 75 20 0 95| 156 60 119 0 275 | 104 7 0 0 111 483
05:15 PM 0 0 0 0 0 0 70 16 0 86 | 148 0 97 0 245| 96 4 0 0 100 431
Total Volume 1 3 0 0 4 0 310 64 0 374 | 576 0 365 0 941 | 416 22 0 0 438 | 1757
% App. Total 25 75 0 0 0 829 1741 0 61.2 0 38.8 0 95 5 0 0
PHF | 250 750 .000 .000 .500|.000 .891 .800 .000 .917].923 .000 .767 .000 .855].889 .688 .000 .000 .876 .908
15 Pleasant St Conn Driveway
Out In Total
[ of (4 [ 4]
L [ 3 of o]
Ti?ht Thru  Left U-Turn
»
Peak Hour Data
[« (5] M -
3 1 ta2l L [
T = [=1
= T&] 5 North _‘_ 1] g
O fo £~ 3w @
5 =9 - _ 213 _3
= ol Peak Hour Begins at 04:30 PM == G
m <l ~ INER
ﬁ - Y21 Car & [ - 9
= ‘cs) 5 Sle Truck <[ _‘6' 3
= = SE
L= EICI
Left Thru Right U-Turn
[__365] o s76] 0]
[ _483] [_941] [ 1424]
Out In Total
Lrossing Blvd




MDM Transportation Consultants, INC,

28 Lord Road, Suite 280
Marlborough, MA

File Name : Pleasant_St Conn_at 1 12287 _06-05-2013(ignoring peds)
Site Code : 72001

Start Date : 6/5/2013

Page No : 1

Groups Printed- Car - Truck

15 PIeSrsi\allgsvg;Conn Pleasant St Conn Crossing Blvd Pleasant St Conn
From North From East From South From West

Start Time | Right | Thru [ Left [ utun | s e | Rignt | Thrt | Left | voren | app o | Right | Thiu [ Left | urum | sepom | Right | Thru | Left | urum | s rom It Totat |
04:00 PM 0 0 0 1 0 84 7 0 91| 101 0 55 0 156 | 95 6 0 0 101 349
04:15 PM 0 1 0 0 1 0 76 12 0 881 79 0 55 0 134] 90 4 0 0 94 317
04:30 PM 0 1 0 0 1 0 78 13 0 91| 140 0 87 0 227 | 117 8 0 0 125 444
04:45 PM 0 1 0 0 1 o 87 15 0 102 | 132 0 62 0 194 | 99 3 0 0 102 399
Total 0 4 0 0 4 0 325 47 0 372 | 452 0 259 0 711 | 401 21 0 0 422 | 1509
05:00 PM 1 1 0 0 2 0 75 20 0 95| 156 0 119 0 2751 104 7 0 0 111 483
05:15 PM 0 0 0 0 0 0 70 16 0 86| 148 0 97 V] 245 96 4 0 0 100 431
05:30 PM 0 1 0 0 1 0 70 7 0 771 146 0 115 0 261 98 1 0 0 99 438
05:45 PM 0 0 0 0 0 0 63 10 Q 73| 98 0 73 0 171 86 4 Q 0 90 334
Total 1 2 0 0 3 0 278 53 0 331 | 548 0 404 0 952 | 384 16 0 0 400 | 1686
Grand Total 1 6 0 0 7 0 603 100 0 703 | 1000 0 663 0 1663|785 37 0 0 822 | 3195

Apprch % | 14.3 85.7 0 0 0 858 142 0 60.1 0 399 0 955 45 0 0
Total % 0 02 0 0 0.2 0 189 31 0 221313 0 20.8 0 521248 1.2 0 0 257

Car 1 5 0 0 6 0 591 99 0 690 | 999 0 649 0 16481 775 30 0 0 805 | 3149
% Car | 100 83.3 0 0 857 0 98 99 0 98.2]99.9 0 979 0 99.1]98.7 81.1 0 0 97.9]| 986
Truck 0 1 0 0 1 0 12 1 0 13 1 0 14 0 15 10 7 0 0 17 46
% Truck 0 16.7 0 0 143 0 2 1 0 181 01 0 21 0 09| 1.3 18.9 0 0 2.1 1.4




MDM Transportation Consultants, INC.

28 Lord Road, Suite 280

Marlborough, MA

File Name : Rt_30_at_Firmin_Ave__112321_06-05-2013(ignoring peds)
Site Code : 72003
Start Date : 6/5/2013
Page No :2
Boston Road (Route 30) Pleasant St Conn Willow Street Boston Road (Route 30) Valley Road
From North From East From South From West From Northwest
Star Time :::" Right | Thru | Left > Ao fAight Bhl Thru | LefR Aoe: Right | Th Y U-| s Right | Thru | Left Hard v A H_"ﬁ E_w Boar | Hart v ais ot
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:30 PM
o430PM | 3 123 39 21 0 192 | 31 2 413 6 0 152|11 14 0 9 0 34| 7 8 87 0 0 158 1 0 3 1 0 5] 541
ogaspm | 4 10 32 17 0 19327 1 s 4 0 13810 7 0O 3 0 20| 4 70 67 1 0 142, 0 0 2 0 O 2| 495
osooPm | 3 s 30 13 0 20246 8 4y 4 0 175(16 4 1 14 0 35| 3 70 71 1 0 145 0 1 2 1 0 4 | 561
ostspm | 4 we 17 12 0 182140 2 4 0 O 4781 4 3 1 4 0 12| 4 90 80 0O O 4714| 0 0 1 0 0 11 547
Taavaome | 14 574 118 63 0 769 |14 13 42 14 0 643141 28 2 30 O 10118 e 2 2 0 619 1 1 8 2 0 12 2144
wappTotal | 1.8 746 153 82 O 24 2 14 22 0 ws 27 2 wmz 0 29 sy 46 03 0 83 83 &y 187 0
PHF | sis =0 75 750 o 952 o3 06 e 563 oo0 903 | en  se0 so0 s o0 721 | me3 672 me s ooo B89 | s 2s0 e s oo WB00 | 955
Valley Road & Boston Road (Route 30)
ES) Out In Total
& 459 1769 1228
f
[_14[ 574] T18] &3] 0]
Hard Right Thru Left U-Tum
F:i?ht 4_]CJ
Slo e x Peak Hour Data r o]
o] [ 128 S —
| 9l e
] 32 gt_‘r ;um_ S o
2 S North —ggll | B
=] [ 1) o
9‘,,:% 1<l 5 e — §
g_ — SE———P Peak Hour Begins at 04:30 PM 4———5’3 —gig}
- 0]+ Car N
S | Rl = | — 3
gslé .n%’ Truck r%i 833
B EE ¢ | B*
- '_:IJ =
L= 32
*—[ Bear T
Left Left Thru Right U-Turn
[ 30] 2] 28]  a1] 0]
Out In Total
Willow Sireet




MDM Transportation Consultants, INC.

28 Lord Road, Suite 280
Marlborough, MA

File Name : Rt_30_at_Firmin_Ave__112321_06-05-2013(ignoring peds)
Site Code : 72003
Start Date : 6/5/2013

Page No :1
Groups Printed- Car - Truck
Boston Road (Route 30) Pleasant St Conn Willow Street Boston Road (Route 30) Valley Road
From North From East From South From West From Northwest
s | = [ [ o [un] 2] = o[ = [ [ [ 2] o o[ = e[ ] 2 [ o o[ e[ o] o [ e o] o[ om ]
ossopm | O 122 35 22 0 185(18 2 98 8 0 12423 0 8 0 38| 8 51 63 2 0 124| 1 1 1 2 0 476
oarspm| O w2 36 13 0 177|26 0 94 8 0 128|117 1 0 5 0 23| 4 s0 35 1 0 100{ 2 1 o 1 0 4| 432
o4sopM| 3 1 39 21 0 192y31 2 443 6 0 152|111 14 0 9 0O 34| 7 84 &7 0 0 158 1 0 3 1 0 5| 541
osssPm | 4 w0 32 17 0 193127 1 ws 4 0 138|110 7 0 3 0 20| 4 70 67 1 0 142{ 0 0 2 0 0 2| 495
Total{ 7 si5s 12 73 0 747 |12 5 4ws 26 0 542|61 20 0 25 0 1415 23 w5 22 4 0 524 4 2 6 4 0 16| 1044
osooPpM | 3 s 30 13 0 202146 8 v 4 0 175|166 4 1 14 0 35| 3 70 71 1 0 145{ 0 1 2 1 0 4 | 561
osaspM | 4 w9 17 12 0 18240 2 3 O O 178 4 3 1 4 0 12| 4 90 80 0O 0 1741 0 0 1 0 0 1| 547
ossopm| 5 e 32 9 0 195|37 3 1»» 1 0 168 5 5 0 6 O 16| 3 72 74 2 0 151/ 0 0 3 0 O 3533
os4sPM | 4 e 23 11 0 14244 3 79 5 0 131 3 3 0 5 0 11|11 89 95 0 0 175/ 0 0 2 4 0 6 | 465
Total | 16 sz w2 45 0 721 |1er 16 42 10 0 65228 15 2 29 O 74|21 an 32 3 0 645] 0 1 8 5 0 14 2108
crnaTom | 23 wm 244 s O 48 |2es 21 wee 36 O 1196 (B8 44 2 54 O 18944 s s 7 O 1e| 4 3 14 9 0 30| a0
Apprch% { 1.6 738 188 8 Q 2s 1.8 7 3 0 471 233 11 288 0 38 w4 a2 086 o] 133 10 &7 30 0
Total% |06 =7 6 29 0 362|668 05 54 09 0 205{22 11 0 13 0 47|14 14 s 02 O 289|041 04 03 02 0O 07
Car{23 i 20 116 0 1452 22 21 sz 32 0 +1167({86 42 1 52 0O 181|43 sz 3 7 O wuss| 4 3 14 9 0 30 3985
%Car| o s e o3 0 989 | ars 100 ssz mss O 977 |ses s 50 s O 958 | a7 es ess 100 O 988 10 100 o0 w0 O 100|984
Truck| O 10 4 2 0 16| 7 0 16 4 0 27| 3 2 1 2 0 8/ 1 4 9 0 0 140 0 0 0 O© 0| 65
%Truck| 0 08 18 17 0 11|26 0 18 s O 23|34 45 50 37 0 42|23 o7 156 0 O 12|/ 0 0 O 0 O 0|16
Valley Road ) Boston Road (Route 30)
ES) Out In Total
856 1452 2308
18 16 34
874 1468 2342
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MDM Transportation Consultants, INC.

28 Lord Road, Suite 280
Mariborough, MA

N/S: Central Street/Reservoir Driveway File Name : 720 Boston Road at Central Street PM
E/W: Boston Road (Route 30) Site Code : 72000002
Southborough, MA Start Date : 6/5/2013

PageNo :2

Reservoir Driveway
From North

Boston Road (Route 30)
From East

Central Street
From South

Boston Road (Route 30)
From West

Start Time | Right | Thru | Left | Peds [ am.rem | Right | Thru | Left | Peds | s 1om
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM

Right | Thru l Left I Peds I App. Total | Right I Thru | Left I Peds | App, Totat | _Int. Total |

04:45 PM 0 0 0 0 0 0 259 17 0 276| 15 0 68 0 83| 55 135 0 0 180| 548
05:00 PM 0 0 0 0 0 0 255 13 0 268 20 0 88 0 108| 50 134 0 0 184 560
05:15 PM 0 0 0 0 0 0 262 13 2 2771 10 0 90 0 100f 59 183 0 0 222 599
05:30 PM 0 0 0 0 0 0 272 18 0 290| 25 0 73 0 98| 54 153 0 1 208] 596
Total Volume' 0 0 0 0 0 0 1048 61 2 1111 70 0 319 0 389 218 585 0 1 804 | 2304
% App. Total 0 0 0 0 0 943 55 02 18 0 82 0 271 72.8 0 0.1
PHF | .000 .000 .000 .000 .000|.000 .963 .847 .250 .958|.700 .000 .886 .000 .900|.924 .897 .000 .250 .905| .962
Reservoir Driveway
Out In Total
| o] | o] | 0}
o "of of o
4R‘i?ht Thru Left Peds
Peak Hour Data
=T [l zf |
2 EE 37 4, %9 g
3 22 North O E7g
e o | [E —ER 3
K = ol Peak Hour Begins at 04:45 PM s §|5 2l
& N ‘cf»_¢ ) 5 > 3
I~ Passenger Vehicles 4 =2e e
S<lal | Heavy Vehicles nEERTE
16 Ol B g HES
o N o
Left  Thru Right Peds
[ 319] 0] 70] 0]
[279] [389] [__668]
Out In Total
Central Street




MDM Transportation Consultants, INC.

28 Lord Road, Suite 280
Marlborough, MA

N/S: Central Street/Reservoir Driveway File Name : 720 Boston Road at Central Street PM
E/W: Boston Road (Route 30) Site Code : 72000002
Southborough, MA Start Date : 6/5/2013
Page No :1
Groups Printed- Passenger Vehicles - Heavy Vehicles
Reservoir Driveway Boston Road (Route 30) Central Street Boston Road (Route 30)
From North From East From South From West
Start Time | Right | Thru | Left | Peds | ap o | Right | Thru | Left | Peds | s raa | Right | Thiu | Left | Peds | sep res | Right | Thiu | Left | Peds | amp romt | int Totmt |
04:00 PM 0 0 0 0 0 0 196 14 0 210 19 0 70 0 89| 46 120 0 0 166 | 465
04:15 PM 0 0 0 0 0 0 242 12 2 256 | 23 0 83 0 106| 40 98 0 0 138 500
04:30 PM 0 0 0 0 0 1 220 13 0 234 19 0 73 0 92| 44 139 0 0 183 509
04:45 PM 0 0 0 0 0 0 259 17 0 276 | 15 0 68 0 83| 55 135 0 0 180 549
Total 0 0 0 0 0 1 917 56 2 976 | 76 0 294 0 370 | 185 492 0 0 677 | 2023
05:00 PM 0 0 0 0 0 0 255 13 0 268 | 20 0 88 0 108 | 50 134 0 0 184 560
05:15 PM 0 0 0 o] 0 0 262 13 2 2771 10 0 90 0 100| 59 163 0 0 222 599
05:30 PM 0 0 0 0 0 0 272 18 0 290 25 0 73 0 98| 54 153 0 1 208 596
05:45 PM 0 0 0 0 0 0 188 17 0 2051 17 0 92 0 109 | 43 162 0 0 205 518
Total o] 0 0 0 0 0 977 61 2 1040 72 0 343 0 415| 206 612 0 1 819 | 2274
Grand Total 0 0 0 0 0 1 1894 117 4 2016 | 148 0 637 0 785| 391 1104 0 1 1496 | 4297
Apprch % 0 0 0 0 939 58 02 18.9 0 811 0 26.1 73.8 0 0.1
Total % 0 0 0 0 0 0 441 27 041 46.9| 34 0 14.8 0 183} 91 257 0 0 348
Passanges Veniclos 1881 1096
% Pagsanger Vabiclos 0 0 0 0 0] 100 993 974 100 99.2|99.3 0 994 0 994 99 993 0 100 992 992
Heavy Vehicles
% Heavy Vehicles 0 0 0 0 0 0 07 26 0 0.8} 07 0 06 0 0.6 1 07 0 0 0.8 0.8

Reservoir Driveway
Out In Total
0 1
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0 1
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& g 185 glol o | B3l H
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P et ) I T e e Heavy Vehicles - o ol
o O |~ 5 3 o (e Y]
[ L a 3% &2
a Yinlo b
Left Thru Right Peds
633 0| 147 0
4 0 1 0
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7 5 12
S08 785 1293
Out In Total
Contral Stracnt
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0 Seasonal Adjustment Calculations
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O Intersection Crash Data






Moving Massacliuserts Forwara.

DOT

@ Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Southborough, MA

COUNT DATE : Jun-13

DISTRICT : 3

[ ]

~ INTERSECTION DATA ~

UNSIGNALIZED :

SIGNALIZED :

MAJOR STREET :

MINOR STREET(S) :

Boston Road (Route 30)

Central Street

—_—)
Reservoir
INTERSECTION North (2)
DIAGRAM
(Label Approaches)
Boston Road Boston Road
{Route 30) (3) (Route 30) (4)
Central Street
Q)]
PEAK HOUR VOLUMES
APPROACH : 1 2 3 4 5 Total Peak
Hourly
DIRECTION : NB SB EB WB Approach
Volume
PEAK HOURLY
VOLUMES (PM) 389 0 803 1,109 2,301
- . INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.083 APPROACH VOLUME 27,723
# OF AVERAGE # OF
TOTAL # OF CRASHES : 3 YEARS - 3 CRASHES PER YEAR ( 1.00
A):
CRASH RATE CALCULATION : 0.10 RATE = ey

Comments :

MassDOT District 3 Avg: Signalized = 0.89; Unsignalized = 0.66

Project Title & Date:

720 - Framingham




Moving Afassaciiuserts Farward. [

T

* @ Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Southborough, MA COUNT DATE : Jun-13
DISTRICT : 3 UNSIGNALIZED: | |  SIGNALIZED:

........................................................ = INTERSECTION DATA ~ e,
MAJOR STREET : Boston Road (Route 30)

MINOR STREET(S) : Firmin Avenue/Willow Street/Valley Road

—— valley Boston
Road Road
2A (Route 30)
INTERSECTION North @A 0(uzlt;)
DIAGRAM Boston R°""(‘3’)(R°”te 30) Firmin Avenue (4)
(Label Approaches)
Willow Street
(1)
PEAK HOUR VOLUMES
APPROACH : 1 2A 2B 3 4 | TotalPeak
Hourly
DIRECTION : NB SB SB EB wB A\l?plroach
olume
VFEESJKMFI'E%%;\LA\;. 103 12 771 630 662 | 2198
" . INTERSECTION ADT (V) = TOTAL DAILY s
AVERAGE # OF ceene
# OF Lo
TOTAL # OF CRASHES : 7 YEARS - 3 CRASHES PER YEAR (| 2.
) A): =
CRASH RATE CALCULATION : RaTE = —(AT7.090,000)

Comments :

MassDOT District 3 Avg: Signalized = 0.89; Unsignalized = 0.66

Project Title & Date:

720 - Framingham




Movirg Massactrisers Forward.  ESEgg

¥ @ Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Framingham, MA COUNT DATE : Jun-13

DISTRICT : 3 UNSIGNALIZED: | |  SIGNALIZED:

~ INTERSECTION DATA ~

MAJOR STREET : Crossing Boulevard
MINOR STREET(S) : Pleasant Street Connector/Firmin Avenue
—_—
Site Drive
INTERSECTION North 2)
DIAGRAM
(Label Approaches)
Pleasant Street
Firmin Avenue (3) Connector {4)
Crossing Boulevard
(1)
PEAK HOUR VOLUMES
APPROACH : 1 2 3 4 5 Total Peak
Hourly
DIRECTION : NB SB EB WB ‘ Approach
Volume
PEAK HOURLY
VOLUMES (PM) : 958 4 441 374
" n . INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.083 APPROACH VOLUME :
# OF AVERAGE # OF .
TOTAL # OF CRASHES : 10 . 3 CRASHES PER YEAR (
YEARS : A)-
CRASH RATE CALCULATION : RATE = "*(*\}'903%2‘;")

Comments : MassDOT District 3 Avg: Signalized = 0.89; Unsignalized = 0.66
Project Title & Date: 720 - Framingham




W Highway

INTERSECTION CRASH RATE WORKSHEET

CITY/TOWN : Framingham, MA COUNT DATE : Jun-13
DISTRICT : 3 UNSIGNALIZED: | |  SIGNALIZED:

~ INTERSECTION DATA ~

MAJOR STREET : Crossing Boulevard
MINOR STREET(S) : Route 9 On-Ramp and Off-Ramp
—_—
Crossing
INTERSECTION North Boulevard
DIAGRAM @

(Label Approaches)

Route 9 On-Ramp (4)
Route 9 Off-Ramp (3)

Crossing Boulevard
(1)
PEAK HOUR VOLUMES
APPROACH : 1 2 3 4 5 Total Peak
Hourly
DIREGTION : NB SB EB WB Approach
_Volume
PEAK HOURLY
VOLUMES (PM) : 954 486 117 0
oo , INTERSECTION ADT (V) = TOTAL DAILY
K" FACTOR: 0.083 APPROACH VOLUME -
£ OF AVERAGE#OF [
TOTAL # OF CRASHES : 11 , 3 CRASHES PER YEAR (
YEARS : A
CRASH RATE CALCULATION : RATE = <A(*V1-2°3°G-g‘;°>

Comments: MassDOT District 3 Avg: Signalized = 0.89; Unsignalized = 0.66
Project Title & Date: 720 - Framingham
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0 Public Transportation Information
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MetroWest Regional Transit Authority - Routes and Schedules Page 1 of 2

Routes & Schedules

Rates & Passes

Senior and Disabled Transportation
MWRTA News & Announcements
Feedback

Realtime Bus Tracking

Schedules & Maps

Staples Drive, Mathworks, Woodland Green Line T Stop, 9/27 Plaza, Natick Collection, and Flutie Pass. There is curently no
Saturday service available.

Visit our Rates and Passes page If you would like to find out MWRTA rates or would like more information about our
services.

* Schedule

* Route Map
* Route PDF

Time Of Day [Morning (AM) =] Time Of Week [Weekday ~] [View Times

Route 1 - Green Line Shuttle - Morning (AM) Stops

MetroWest Regional Transit Authority

htto://www mwria com/index cfmZevent=Schedinlec® R oitelD=1"7 £/19/7017



MetroWest Regional Transit Authority - Routes and Schedules Page 1 of 2

Routes & Schedules
Rates & Passes

Senior and Disabled Transportation
MWRTA News & Announcements

Feedback MetroWest Regional Transit Authority
Realtime Bus Tracking

Schedules & Maps

Staples Drive, Mathworks, Woodland Green Line T Stop, 9/27 Plaza, Natick Collection, and Flutie Pass. There is curently no
Saturday service available.

Visit our Rates and Passes page If you would like to find out MWRTA rates or would like more information about our
services.

+ Schedule

* Route Map
* Route PDF

o
O ek

S i
1,11

Find out where your bus is in real time!
- MWRTA offers a free live bus tracking service brought to you by GeoGraphics Labs.
- Click here to launch our real time MVVRTA bus tracking service »

htto://www mwtta com/index cfm?event=Schedules& R outeID=17 G/1R/7017



MetroWest Regional Transit Authority - Routes and Schedules Page 2 of 2
Natick / Framingham 1A 1B 1C iD 1A 1B 1C
Central Hub (37 Waverley St.) 5:45 6:15 6:45 7:00
Concord and Howard 5:50 6:20 6:50 7:05
Staples Drive 7:40 8:10 8:40

E Flutie Pass P&R 6:00 6:30 7:00 7:30 8:00 8:30 9:00
E Mathworks 6:07 6:37 7.07 7.37 8:07 8:37 9:07
E Overbrook (Natick Line) 6:25 6:55 7:25 7:55 8:25 8:55 9:25
Cedar Street 6:35 7:05 7:35 8:05 8:35 9:05 9:35
Walnut Street (Wellesley) 6:38 7:08 7:38 8:08 8:38 9:08 9:38
Newton - Wellesley Hospital 6:42 7:12 7:42 8:12 8:42 9:12 9:42
Woodland T Stop 6:45 7:15 7:45 8:15 8:45 9:15 9:45
Natick / Framingham
Newton - Wellesley Hospital 6:48 7:18 7:48 8:18 8:48 9:18 9:48
Walnut Street (Wellesley) 6:52 7:22 7:52 8:22 8:52 9:22 9:52
Cedar Street 6:55 7:25 7:55 8:25 8:55 9:25 9:55
' | Overbrook (Natick Line) 7:05 7:35 8:05 8:35 9:05 9:35 10:05
E 9/27 Plaza 7:10 7:40 8:10 8:40 9:10 9:40 10:10
E Natick Collection 7:13 7:43 8:13 8:43 9:13 9:43 10:13
Flutie Pass P&R 7:15 7:45 8:15 8:45 9:15 9:45 10:15
Rt. 9/ California Drive 7:35 8:05 8:35 9:05 9:35
Staples Drive 7:40 8:10 8:40 9:10 9:40
Central Hub (37 Waverley St.) 9:25 9:55 10:25
Scroll to see complete route
Find out where your bus is in real time!
MWRTA offers a free live bus tracking service brought to you by GeoGraphics Labs.
Click here to launch our real time MWRTA bus tracking service »

MetroWest Regional Transit Authority | 37 Waverly St, Framingham, MA. 01702

Phone: 508-935-2222 | Toll Free: 1-888-996-9782 | Fax: 508-935-2225

Copyright © 2013 MetroWest Regional Transit Authority (MWRTA )

httn:// wvww mwrta com/index efm2event=SchediilecO R artelD=17 £119e/9017



MetroWest Regional Transit Authority - Routes and Schedules Page 1 of 3

Routes & Schedules

Rates & Passes

Senior and Disabled Transportation
MWRTA News & Announcements
Feedback

Realtime Bus Tracking

Sdules & Maps

Route 7 serves Framingham, Southborough and Mariborough, with significant service coverage along Route 9, Route 85.
Major stops include Marlborough City Hall, Staples Drive, Framingham State University and Downtown Framingham. Saturday
service is also available. Please check schedule for connections to the Route 7C bus.

Visit our Rates and Passes page If you would like to find out MWRTA rates or would like more information about our

services.

* Schedule

* Route Map
* Route PDF

v

Time Of Week |Weekday »| |[View Timeg

Route 7 - Southborough / Marlborough Line - Morning (AM) Stops

Time Of Day [Morning (

MetroWest Regional Transit Authority

htto://www mwrta com/index efmZevent=Schedulec® RonteIN=12 £119/970172



MetroWest Regional Transit Authority - Routes and Schedules
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. Find out where your bus is in real time!
MWRTA offers a free live bus tracking service brought to you by GeoGraphics Labs.

Click here to launch our real time MWRTA bus tracking service »

MetroWest Regional Transit Authority | 37 Waverly St, Framingham, MA. 01702
Phone: 508-935-2222 | Toll Free: 1-888-996-9782 | Fax: 508-935-2225
Copyright © 2013 MetroWest Regional Transit Authority (MWRTA )

hHN: //oraror mwrta com/indey efm2event=Qechediilec R A11talN=17
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MetroWest Regional Transit Authority - Routes and Schedules Page 2 of 3

Framingham B A B A B A |BJA|BIA|B(A
Central Hub (37 Waverly St.) 5:30 | 6:15 | 7:45 | 8:30 | 10:00 | 10:45
Concord Street Bus Shelter 5:35 | 6:20 | 7:50 | 8:35 | 10:05 | 10:50
Franklin / Proctor Streets ' 5:37 | 6:22 | 7:52 | 8:37 | 10:07 | 10:52
Franklin / Mt Wayte Streets 5:39 | 6:24 | 754 | 8:39 | 10:09 | 10:54
Framingham State Univ. / State Street McCarthy Center 542 1 6:27 | 7:57 | 8:42 | 10:12 | 10:57
Stop and Shop (bottle return) / Temple Street 5:46 | 6:31 | 8:01 8:46 | 10:16 | 11:01
Jefferson Hills Complex (front parking area) 5:61(6:36 | 8:06 | 851 | 10:21 | 11:06
Jefferson Hills Complex (rear parking area) 5:52 | 6:37 | 807 | 852 | 10:22 | 11:07
500 Staples Drive rear entrance (bike racks) 5567 | 6:42 | 812 | 857 | 10:27 | 11:12
Staples (Bus Shelter) 5:58 | 6:43 | 8:13 | 8:58 | 10:28 | 11:13
o New York Avenue 6:03 | 6:48 | 818 | 9:03 | 10:33 | 11:18
§ Califonia Avenue 6:04 | 6:49 | 819 | 9:04 | 10:34 | 11:19
g Rt. 9 Park & Ride 6:07 | 6:52 | 822 | 9:.07 | 10:37 | 11:22
Southborough
Central / Cherry Streets 6:11 1 6:56 | 826 | 911 | 10:41 | 11:26
Route 30 at Saint Anne's Church 6:16 | 7:01 | 8:31 9:16 | 10:46 | 11:31
Downtown Southborough (at Knights of Colombus) 6:18 | 7:03 | 833 | 9:18 | 10:48 | 11:33
Route 85 / Police Station 6:19 | 7:04 | 8:34 | 919 | 10:49 | 11:34
Route 85 / Southborough Library 6:20 § 7:05 | 835 | 9:20 | 10:50 | 11:35
Marlborough
Maple / Walker Streets (Gold's Gym) 6:26 | 7:11 | 8:41 9:26 | 10:56 | 11:41
Main Street (opposite City Hall) 6:32 | 717 | 847 | 9:32 | 11:02 | 11:47
Senior Center / Crosswalk 6:33 | 7:18 | 8:48 | 9:33 | 11:03 | 11:48
Academy Knoll Apartments 6:36 | 7:21 | 8:51 9:36 | 11:06 | 11:51
7-Eleven Store at Broad / Lincoln Streets 6:37 | 7:22 | 852 | 9:37 | 11:07 | 11:52
Marlborough
7-Eleven Store at Broad / Lincoln Streets 6:40 | 7:25 | 855 | 9:40 | 11:10 | 11:55
Lincoln / Pleasant Streets (Shell Station) 6:41 | 7:26 | 856 | 941 | 11:11 | 11:56
41 Mechanic Street (opposite Amvets) 6:42 | 7:27 | 857 | 942 | 11:12 | 11:57
Senior Center Bus Shelter 6:44 | 7:29 | 859 | 944 | 11:14 | 11:59
- Bolton Street Bus Shelter 6:45 | 7:30 | 9:00 | 945 | 11:15
E Maple / S. Mill Street (Maple Auto) 6:49 | 7.34 | 9:04 | 9:49 | 11:19
£ Southborough
Southborough Library 6:55 | 7:40 | 910 | 9:55 | 11:25
Downtown Southborough (Mauro's Market) 6:57 | 7:42 | 912 | 9:57 | 11:27
Route 30 at Colonial Garden's Bus Shelter 7:02 | 7:47 | 917 | 10:02 | 11:32
Framingham
Route 9 at Chinese Gospel Church 7:06 | 7:51 | 9:21 | 10:06 | 11:36

hHn-/ororww mwrta com/indey cfm?event=Sehediilec O RoitelD=1" A~/19/7°0172



MetroWest Regional Transit Authority - Routes and Schedules

Page 3 of 3

500 Staples Drive rearentrance (bike racks) 7:10 | 7:55 | 925 | 10:10 | 11:40

Staples (Bus Shelter) 7111 756 | 9:26 | 10:11 | 11:41

New York Avenue 7:16 | 8:01 | 9:31 [ 10:16 | 11:46

Califonia Avenue 717 | 8:02 | 9:32 | 10:17 | 11:47

Rt. © Park & Ride 7:19 | 8:04 | 9:34 | 10:19 | 11:49
- Jefferson Hills Complex (front parking area) 7:21 1806 9:36 | 10:21 | 11:51

Jefferson Hills Complex (rear parking area) 7:22 | 8:07 | 937 | 10:22 | 11:52

Chapel Hill Bus Shelter 7:24 | 809 | 9:39 | 10:24 | 11:54

Stop and Shop (bottle return) / Temple Street 7:27 | 812§ 942 | 10:27 | 11.57

Framingham State Univ. / State Street McCarthy Center 7:31 | 816 | 9:46 | 10:31

Franklin / Mt Wayte Streets 7:35 | 820 | 9:50 | 10:35

Park Street / MBTA Station (rear) 7:39 | 8:24 | 9:54 | 10:39

Howard Street at Casa del Carne store 7:40 | 8:256 | 9:55 | 10:40

Central Hub (37 Waverly St.) 7:45 | 8:30 | 10:00 | 10:45

7A & B passengers can transfer to the inner city Rt 7C at various locations in Marlborough. Please contact Customer Service

(5608-935-2222) for more information.

~ Find out where your bus is in real time!

MWRTA offers a free live bus tracking service brought to you by GeoGraphics Labs.

Click here to launch our real time MWRTA bus tracking service »

MetroWest Regional Transit Authority | 37 Waverly St, Framingham, MA. 01702
Phone: 508-935-2222 | Toll Free: 1-888-996-9782 | Fax: 508-935-2225
Copyright © 2013 MetroWest Regional Transit Authority (MWRTA )

hHn:/ororowy muworta com/indey cfm?event=Rehedillee R oritel NDN=12

&1R/O7N0172



MetroWest Regional Transit Authority - Routes and Schedules Page 1 of 2

Routes & Schedules

Rates & Passes

Senior and Disabled Transportation
MWRTA News & Announcements
Feedback

Realtime Bus Tracking

chedules & Maps

Route 9 provides convenient and direct service between the retail, residential, and employment hubs along Route 9. Major
stops include the Natick Collection, Shoppers World, Technology Park, and the 9/90 Corporate Center. The Route 9 bus does
not provide service to the Central Hub. Service is available Monday - Friday. There is currently no Saturday service available.

Visit our Rates and Passes page If you would like to find out MWRTA rates or would like more information about our

services.

+ Schedule

* Route Map
* Route PDF

Time Of Day lMorning (AM) ~] Time Of Week Weekday | [View Times

Route 9 - Matick / Framingham / Worcester Rd. - Morning (AM) Stops

MetroWest Regional Transit Authority

Tt //vrornar mwvwrta eom/indevy cfmPevent—Sehediilecr R AatitaIND=1N £110/901°2



MetroWest Regional Transit Authority - Routes and Schedules Page 2 of 2
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~ Find out where your bus is in real time!
. MWRTA offers a free live bus tracking service brought to you by GeoGraphics Labs.
Click here to launch our real time MVWRTA bus tracking service »

MetroWest Regional Transit Authority | 37 Waverly St, Framingham, MA. 01702
Phone: 508-935-2222 | Toll Free: 1-888-996-9782 | Fax: 508-935-2225
Copyright © 2013 MetroWest Regional Transit Authority (MWRTA )

hHn /S arone mutrta eom/indevy efm?event=Qrhediilec &R onitelDN=10 ~119/7°0172



MetroWest Regional Transit Authority - Routes and Schedules Page 2 of 2
Natick / Framingham
Natick Collection - Macy's 10:30
Flutie Pass Park and Ride 10:32
g Shoppers World - Shelter 10:36
% Framingham Center. At Pedestrian Bridge 10:46
g Stop and Shop (Temple St.) 10:56
R1.9/ California Ave. 11:00
Crossing Boulevard 11:05
Staples Drive - Shelter 9:40 11:15
Natick / Framingham
Rt. 9 Park and Ride - Shelter 9:42 11:17
Jefferson Hills 9:47 11:20
Stop and Shop (Temple St.) 9:55 11:25
Framingham State University - May Hall 9:59 11:29
% High Street - Shelter 10:00 11:30
g Shoppers World - Shelter 10:10 11:40
. Flutie Pass Park and Ride
Logan Express 10:12 11:42
Sherwood Plaza 10:18 11:48
Sears 10:24 11:54
Natick Collection - Macy's 10:30

. Find out where your bus is in real time!
MWRTA offers a free live bus tracking service brought to you by GeoGraphics Labs.

Click here to launch our real time MWRTA bus tracking service »

MetroWest Regional Transit Authority | 37 Waverly St, Framingham, MA. 01702
Phone: 508-935-2222 | Toll Free: 1-888-996-9782 | Fax: 508-935-2225
Copyright © 2013 MetroWest Regional Transit Authority (MWRTA )

hHn /oo muwrta com/indevy efimZevent=Qeheditlee R at1teI D=1 0
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o Sight Line Analysis






Stopping Sight Distance

Pleasant Street Connector/ Firmin Avenue at Proposed Site Driveway (85th Percentile Observed Speed Limits)

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
[Direction 1 EB 39 143.325 127.4 270.8
[Direction 2 WB 40 147 1791 326.1
INPUTS Direction 1 Direction 2
Travel Direction EB WB
Speed 39 40
Grade 0.05 -0.05
t 25 2.5
a 11.2 11.2

Stopping Sight Distance (SSD) - Source: AASHTO

SSD = Reaction Distance + Brake Distance
Reaction Distance = 1.47 xt xV
Brake Distance = V2 /(30 x ((a/32.2)+G))

Where:

t = reaction time (sec)

V = travel speed (mph)

G= roadway grade

a - deceleration rate (ft/sec”2)




Stopping Sight Distance

Pleasant Street Connector/ Firmin Avenue at Proposed Site Driveway (Posted Speed Limits)

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
Direction 1 EB 30 110.25 75.4 185.7
Direction 2 WB 30 110.25 100.7 211.0
INPUTS Direction 1 Direction 2
Travel Direction EB WB
Speed 30 30
Grade 0.05 -0.05
t 2.5 25
a 11.2 11.2

Stopping Sight Distance (SSD) - Source: AASHTO
SSD = Reaction Distance + Brake Distance
Reaction Distance = 1.47 xt xV

Brake Distance = VA2 / (30 x ((a/32.2)+G))

Where:

t = reaction time (sec)

V = travel speed (mph)

G=roadway grade
a - deceleration rate (ft/sec’2)




Stopping Sight Distance .

Pleasant Street Connector/ Firmin Avenue at Proposed Site Driveway (Average Observed Speed Limits)

BRAKE
REACTION CALCULATED STOPPING
SPEED DISTANCE BRAKING DISTANCE SIGHT DISTANCE
(MPH) (FT) (FT) (FT)
Direction 1 EB 35 128.625 102.6 231.3
Direction 2 WB 33 121.275 121.9 243.2
INPUTS Direction 1 Direction 2
Travel Direction EB WB
Speed 35 33
Grade 0.05 -0.05
{ 25 25
a 1.2 11.2

Where:

t = reaction time (sec)

V = travel speed (mph)

G= roadway grade

a - deceleration rate (ft/sec”2)

SSD = Reaction Distance + Brake Distance
Reaction Distance = 1.47 xt xV

Brake Distance = V2 /(30 x ((a/32.2)+G))

Stopping Sight Distance (SSD) - Source: AASHTO
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Institute of Transportation Engineers (ITE) 9th Edition
Land Use Code (LUC) 710 - General Office Building

Average Vehicle Trips Ends vs: 1000 Sq. Feet Gross Floor Area
Independent Variable (X): 92.729

AVERAGE WEEKDAY DAILY
LnT= 0.76 Ln (X) + 3.68
InT=076Ln 9273 +(3.68)
InT= 712
T=1239.62
T=1,240  vehicle trips
with 50% (620 vpd) entering and 50% (620 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC |
ILnT= 0.80Ln (X) + 1.57
InT=080Ln 92.73 +(1.57)
LnT= 5.19
T=180.14
T=180 vehicle trips
with 88% ( 158 vph) entering and 12% ( 22 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC |
T=112*(X)+78.45
T=112% 92.73 +(78.45)
T=182.31
T=182 vehicle trips
with17% (31 vph)enteringand 83% ( 151 vph) exiting.

SATURDAY DAILY |
T=2.03*(X) +31.75
T=203*% 92.73 + 31.75
T=219.99
T=220 vehicle trips
with 50% ( 110 vpd) entering and 50% ( 110 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR |

T=043%(X)

T=043* 9273
T=39.87

T=40 vehicle trips

with 54% ( 22 vpd) entering and 46% ( 18 vpd) exiting.

720 LUC 710 (Equations).xIs
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0 Trip Generation Data






Institute of Transportation Engineers (ITE) 9th Edition
Land Use Code (LUC) 710 - General Office Building

Average Vehicle Trips Ends vs: 1000 Sq. Feet Gross Floor Area
Independent Variable (X): 155.81

AVERAGE WEEKDAY DAILY
LnT= 0.76 Ln (X) + 3.68
InT= 076 Ln 155.8 +(3.68)
InT= 752 '
T =1838.99
T=1,838 vehicle trips
with 50% ( 919 vpd) entering and 50% ( 919 vpd) exiting.

WEEKDAY MORNING PEAK HOUR OF ADJACENT STREET TRAFFIC |
LnT= 0.80Ln (X) + 1.57
LnT=080Ln 155.8 +(1.57)
LnT= 5.61
T=272.85
T=273 vehicle trips
with 88% ( 240 vph) entering and 12% ( .33 vph) exiting.

WEEKDAY EVENING PEAK HOUR OF ADJACENT STREET TRAFFIC |
T=112*(X)+78.45
T=112%*_ . 1558 + (78.45)
T = 252.96
T=253 vehicle trips ,
with17% ( 43 vph)enteringand 83% (210 vph) exiting.

SATURDAY DAILY |
T=2.03%(X) +31.75
T=203* 1558  + 31.75
T = 348.05
T=348 vehicle trips
with 50% ( 174 vpd)entering and 50% (174 vpd) exiting.

SATURDAY MIDDAY PEAK HOUR OF GENERATOR |

T=0.43%(X)

T=043* 1558
T=67.00

T=67 vehicle trips

with54% (36 vpd) entering and 46% ( 31 vpd) exiting.

720 LUC 710 (Equations).xls






0 Trip Distribution Calculations
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0 Capacity Analyses






LEVEL OF SERVICE METHODOLOGY

Capacity analysis of intersections is developed using the Synchro® computer software,
which implements the methods of the 2010 Highway Capacity Manual (HCM). The
resulting analysis presents a level-of-service (LOS) designation for individual
intersection movements and (for signalized intersections) for the entire intersection. The
LOS is a letter designation that provides a qualitative measure of operating conditions
based on several factors including roadway geometry, speeds, ambient traffic volumes,
traffic controls, and driver characteristics. Since the LOS of a traffic facility is a function
of the traffic flows placed upon it, such a facility may operate at a wide range of LOS,
depending on the time of day, day of week, or period of year. A range of six levels of
service are defined on the basis of average delay, ranging from LOS A (the least delay)
to LOS F (delays greater than 50 seconds for unsignalized movements, and greater than
80 seconds for signalized movements).

Signalized Intersection Performance Measures

The six LOS designations for signalized intersections may be described as follows:

e LOS A describes operations with low control delay; most vehicles do not stop at
all.

e LOS B describes operations with relatively low control delay. However, more
vehicles stop than LOS A.

e LOS C describes operations with higher control delays. Individual cycle failures
may begin to appear. The number of vehicles stopping is significant at this level,
although many still pass through the intersection without stopping.

e LOS D describes operations with control delay in the range where the influence
of congestion becomes more noticeable. Many vehicles stop and individual cycle
failures are noticeable.

e LOS E describes operations with high control delay values. Individual cycle
failures are frequent occurrences.

e LOS F describes operations with high control delay values that often occur with
over-saturation. Poor progression and long cycle lengths may also be major
contributing causes to such delay levels.



The LOS for signalized intersections are calculated using the operational analysis
methodology of the 2010 Highway Capacity Manual.! This method assesses the effects of
signal type, timing, phasing, and progression; vehicle mix; and geometrics on delay.
LOS designations are based on the criterion of control or signal delay per vehicle.
Control or signal delay is a measure of driver discomfort, frustration, and fuel
consumption, and includes initial deceleration delay approaching the traffic signal,
queue move-up time, stopped delay and final acceleration delay. Table Al summarizes
the relationship between LOS and control delay. The tabulated control delay criterion
may be applied in assigning LOS designations to individual lane groups, to individual
intersection approaches, or to entire intersections.

Table A1
LEVEL-OF-SERVICE CRITERIA
FOR SIGNALIZED INTERSECTIONS!

Control (Signal) Delay per Vehicle
Level of Service (Seconds)

<10.0
10.1 t0 20.0
20.1 t0 35.0
35.1 t0 55.0
55.1 t0 80.0
>80.0

Hm N w >

1Source: Highway Capacity Manual 2010; Transportation Research
Board; Washington, DC; 2010.

1Highway Capacity Manual 2010; Transportation Research Board; Washington, DC; 2010.



Unsignalized Intersection Performance Measures

The six LOS designations for unsignalized intersections may be described as follows:

e LOS Arepresents a condition with little or no control delay to minor street traffic.
s LOS Brepresents a condition with short control delays to minor street traffic.

¢ LOS Crepresents a condition with average control delays to minor street traffic.

e LOS D represents a condition with long control delays to minor street traffic.

e LOS E represents operating conditions at or near capacity level, with very long
control delays to minor street traffic.

e LOS F represents a condition where minor street demand volume exceeds
capacity of an approach lane, with extreme control delays resulting.

The LOS designations of unsignalized intersections are determined by application of a
procedure described in the 2010 Highway Capacity Manual” LOS is measured in terms of
average control delay. Mathematically, control delay is a function of the capacity and
degree of saturation of the lane group and/or approach under study and is a
quantification of motorist delay associated with traffic control devices such as traffic
signals and STOP signs. Control delay includes the effects of initial deceleration delay
approaching a STOP sign, stopped delay, queue move-up time, and final acceleration
delay from a stopped condition. Definitions for LOS at unsignalized intersections are
also given in the Highway Capacity Manual 2010. Table A2 summarizes the relationship
between LOS and average control delay.

Table A2
LEVEL-OF-SERVICE CRITERIA FOR
UNSIGNALIZED INTERSECTIONS!

Level of Service
Average Control Delay
(seconds per vehicle) v/c<1 v/c>1

<10.0 A E
10.1 to 15.0 B F
15.1t0 25.0 C F
25.11t035.0 D F
35.1t0 50.0 E F

>50.0 E F

Source: Highway Capacity Manual 2010, Transportation Research Board; Washington, DC;

2010.
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Lanes, Volumes, Timings
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

2013 Existing Conditions

Weekday Morning Peak Hour

N T N B S A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i f B b %

Volume (vph) 183 0 752 0 0 0 0 53 21 365 319 0
Ideat Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14
Lane Util. Factor 100 100 100 100 100 100 100 095 095 100 100 1.00
Frt 0.850 0.958

Flt Protected 0.950 0.950

Satd. Flow {prot) 0 1948 1812 0 0 0 0 3384 0 1888 2007 0
Fit Permitted 0.950 0.704

Satd. Flow (perm) 0 1948 1812 0 0 0 0 3384 0 1399 2007 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 731 22

Link Speed {mph) 30 30 30 30

Link Distance (ft) 1000 1000 575 425

Travel Time (s) 227 227 13.1 9.7

Peak Hour Factor 095 085 095 095 095 09 095 095 09 095 0985 095
Heavy Vehicles (%) 5% 0% 1% 0% 0% 0% 0% 9% 9% 2% 1% 0%
Adj. Flow {vph) 193 0 792 0 0 0 0 56 22 384 336 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 193 792 0 0 0 0 78 0 384 336 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 14

Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 08 08 08 08 08 092 082 082 092 092 092
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1

Detector Template

Leading Detector (ff) 50 50 50 50 50 50

Trailing Detector (ff) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type CHEx Cl+Ex CI+Ex ChHEX Cl+Ex CHEx
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Split NA  Free NA D.P+P NA
Protected Phases 2 2 3 15 135
Permitted Phases Free 3

Detector Phase 2 2 3 15 135

Switch Phase

Minimum Initial (s) 6.0 8.0 12.0

Minimum Split (s) 1.0 1.0 17.0

Total Split (s) 280 280 25.0

Total Split (%) 30.1% 30.1% 26.9%

Maximum Green (s) 230 230 20.0

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn
MDM Transportation Consultants, Inc



Lanes, Volumes, Timings 2013 Existing Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

Lane Group g1 25
Lane Configurations
Volume (vph)

[deal Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Frt

Fit Profected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow {vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offsef(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 13.0 1.0
Total Split (s) 250 150
Total Split (%) 21%  16%
Maximum Green (s) 200 100

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn
MDM Transportation Constltants, Inc



Lanes, Volumes, Timings 2013 Existing Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour
A ey v A Y ML

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Yellow Time (s) 4.0 4.0 4,0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0

Total Lost Time (s) 4.0 4.0

Lead/l.ag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 20 20

Recall Mode None  None None

Act Effct Green (s) 136 682 14.7 422 483

Actuated g/C Ratio 020 1.00 0.22 062 068

v/c Ratio 050 044 0.10 036 025

Control Delay 30.2 0.8 195 8.5 5.1

Queue Delay 0.0 0.0 0.0 0.0 0.2

Total Delay 30.2 0.8 19.5 6.5 5.3

LOS c A B A A

Approach Delay 6.5 19.5 59

Approach LOS A B A

90th %ile Green (s) 203 203 18.7

90th %ile Term Code Gap  Gap Gap

70th %ile Green (s) 154 154 13.4

70th %ile Term Code Gap Gap Gap

50th %ile Green (s) 122 122 12.0

50th %ile Term Code Gap Gap Min

30th %ile Green (s) 103 103 12.0

30th %ile Term Code Gap  Gap Min

10th %ile Green (s) 6.7 8.7 12.0

10th %ile Term Code Gap  Gap Min

Queue Length 50th (ft) 68 0 9 50 42

Queue Length 95th (ft) 153 0 31 116 98

Internal Link Dist (ft) 920 920 495 345

Turn Bay Length (ft)

Base Capacity (vph) 707 1812 1089 1215 1513

Starvation Cap Reductn 0 0 0 55 516

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reducin 0 0 0 0 0

Reduced vic Ratio 027 044 0.07 033 034

Intersection Summary

Area Type: Other

Cycle Length: 93

Actuated Cycle Length: 68.2

Natural Cycle: 60

Controf Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.60

intersection Signal Delay: 6.9 Intersection LOS: A
Intersection Capacity Utilization 43.7% [CU Level of Service A
Analysis Period {min) 15

90th %ile Actuated Cycle: 88.1

70th %ile Actuated Cycle: 74.7

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn
MDM Transportation Consultants, Inc



Lanes, Volumes, Timings 2013 Existing Conditions

1. Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour
Lane Group g1 25
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

|ead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 20 2.0
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 20.0 9.1
90th %ile Term Code Max  Gap
70th %ile Green (s) 18.2 7.7
70th %ile Term Code Gap  Gap
50th %ile Green (s) 14.4 6.5
50th %ile Term Code Gap  Gap
30th %ile Green (s) 12.1 8.0
30th %ile Term Code Gap Min
10th %ile Green (s) 8.0 6.0
10th %ile Term Code Min Min
Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist {ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reducin
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn
MDM Transportation Consultants, Inc



Lanes, Volumes, Timings 2013 Existing Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

50th %ile Actuated Cycle: 65.1
30th %ile Actuated Cycle: 60.4
10th %ile Actuated Cycle: 52.7

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn
MDM Transportation Consultants, Inc



Lanes, Volumes, Timings
2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2013 Existing Conditions

Weekday Morning Peak Hour

A ey ¢ A 2L S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i L1 T & d &>
Volume (vph) 0 26 654 28 239 0 201 0 35 0 2 1
Ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 14 14 14 12 12 12
Storage Length (ft) 0 0 0 200 0 0 0 0
Storage Lanes 0 1 1 1 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.955
Flt Protected 0.950 0.950
Satd. Flow {prot) 0 1570 1599 1612 1845 0 0 1816 1656 0 1814 0
Flt Permitted 0.740 0.756
Satd. Flow (perm) 0 1570 1599 1255 1845 0 0 1445 1656 0 1814 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 674 36 1
Link Speed {mph) 30 30 30 30
Link Distance (ft) 250 1000 425 500
Travel Time (s) 57 22.7 9.7 11.4
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 0% 21% 1%  12% 3% 0% 6% 0% 4% 0% 0% 0%
Adj. Flow (vph) 0 27 674 29 246 0 207 0 36 0 2 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 27 674 29 246 0 0 207 36 0 3 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 092 092 092 100 100 100
Turning Speed {mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (i) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex CHEx Ci+Ex Cl+Ex Cl+Ex Ci+Ex Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+ov  Perm NA D.P+P NA  Prot Perm NA
Protected Phases 1 23 1 23 235 235 5
Permitted Phases 1 1 1 5 5
Detector Phase 1 1 23 1 1 23 235 235 5 5
Switch Phase
Minimum [nitial (s) 8.0 8.0 8.0 8.0 6.0 6.0
Minimum Split {s) 13.0 130 13.0 130 1.0 1.0

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn
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Lanes, Volumes, Timings 2013 Existing Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Lane Group g2 23
Lane Configurations
Volume (vph)

Ideal Flow (vphp!)

Lane Width (ft)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

FIt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow {vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector ()
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Switch Phase
Minimum Initial (s) 6.0 120
Minimum Split (s) 110 170
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Lanes, Volumes, Timings

2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2013 Existing Conditions

Weekday Morning Peak Hour

T T 2 N O T T 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 250 250 250 250 150  15.0
Total Split (%) 26.9% 26.9% 26.9% 26.9% 16.1% 16.1%
Maximum Green {s) 200 200 200 200 10.0  10.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 40
Lead/Lag Lead Lead lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 20 20 2.0 2.0 20 2.0
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 153 518 1563 163 405 447 8.1
Actuated g/C Ratio 022 076 022 022 059 066 0.12
v/c Ratio 008 049 010 0.60 020 003 0.01
Control Delay 238 15 243 316 0.7 0.1 29.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.8 15 243 316 0.7 0.1 29.0
LOS c A C C A A C
Approach Delay 2.3 30.8 0.6 29.0
Approach LOS A C A C
90th %ile Green (s) 200 200 200 200 9.1 9.1
90th %ile Term Code Max  Max Max  Max Gap  Gap
70th %ile Green (s) 182  18.2 182 182 7.7 7.7
70th %ile Term Code Gap  Gap Gap  Gap Gap Gap
50th %ile Green (s) 144 144 144 144 6.5 8.5
50th %ile Term Code Gap  Gap Gap  Gap Gap Gap
30th %ile Green (s) 12.1 12.1 121 121 8.0 6.0
30th %ile Term Code Gap Gap Gap  Gap Min Min
10th %ile Green (s) 8.0 8.0 8.0 8.0 6.0 6.0
10th %ile Term Code Min Min Min Min Min Min
Queue Length 50th (ft) 8 0 9 86 2 0 1
Queue Length 95th (it) 33 17 35 196 2 0 9
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length (f})
Base Capacity (vph) 498 1468 398 586 1214 1159 302
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 005 046 007 042 017 0.03 0.01
Intersection Summary
Area Type: Other

Cycle Length: 93

Actuated Cycle Length: 68.2

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.60

Intersection Signal Delay: 8.5
Intersection Capacity Utilization 68.1%

Intersection LOS: A
ICU Level of Service C

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn

MDM Transportation Consultants, [nc



Lanes, Volumes, Timings 2013 Existing Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour
Lane Group g2 23
Total Split (s) 28.0 250
Total Split (%) 30%  27%
Maximum Green (s) 230 200
Yellow Time (s) 40 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 20 2.0
Recall Mode None  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 203 187
90th %ile Term Code Gap  Gap
70th %ile Green (s) 154 134
70th %ile Term Code Gap  Gap
50th %ile Green (s) 122 120
50th %ile Term Code Gap Min
30th %ile Green (s) 103 120
30th %ile Term Code Gap Min
10th %ile Green (s) 6.7 120
10th %ile Term Code Gap Min
Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2013 Existing Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector ' Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 88.1
70th %ile Actuated Cycle: 74.7
50th %ile Actuated Cycle: 65.1
30th %ile Actuated Cycle: 60.4
10th %ile Actuated Cycle: 52.7

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
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Lanes, Volumes, Timings

3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2013 Existing Conditions

Weekday Morning Peak Hour

A ey T ANt 2
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR SBL S8BT
Lane Configurations L T L s ¥i 8 &
Volume (vph) 628 518 86 64 214 1 162 3 8 20 136 201
|deal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 150 0 0 0
Storage Lanes 2 0 1 0 0 0
Taper Length (ft) 100 100 25
Lane Util. Factor 097 100 100 100 100 100 100 100 100 100 100 100
Frt 0.979 0.935 0.905
Flt Protected 0.950 0.950 0.995 0.980
Satd. Flow (prot) 3433 1829 0 1736 1720 0 0 0 1499 0 0 1847
Flt Permitted 0.950 0.950 0.970 0.855
Satd. Flow (perm) 3433 1829 0 1736 1720 0 0 0 1462 0 0 1612
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 9 32 21
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1350 900 1000 400
Travel Time (s) 30.7 20.5 22.7 9.1
Peak Hour Factor 095 0985 095 09 095 09 09 095 09 095 0985 085
Heavy Vehicles (%) 2% 2% 0% 4% 2% 8% 5% 0% 1% 17% 2% 0%
Adj. Flow {vph) 661 545 N 67 225 1 171 3 6 21 143 212
Shared Lane Traffic (%)
Lane Group Flow (vph) 661 636 0 67 397 0 0 0 30 0 0 355
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left Right Right Left Left  Right Left Left
Median Width(ft) 24 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 9 15 9 15
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
{ eading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex CHEx Cl+kex  Cl+Ex Cl+Ex CI+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 8
Permitted Phases 8 8
Detector Phase 5 2 1 6 8 8 8 8
Switch Phase
Minimum Initial (s) 60 100 50 100 6.0 6.0 6.0 6.0
Minimum Split (s) 11.0 150 100 150 1.0 1.0 1.0 110
Total Split (s) 300 700 10.0  50.0 350 350 350 350
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Lanes, Volumes, Timings

3: Willow Street/Boston Road & Firmin Avenue & Valley Road

A N Y
Lane Group SBR SBR2 SEL2 SEL  SER
LaneFonfigurations [ L
Volume (vph) 231 7 5 6 1
[deal Flow (vphpl) 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 0
Storage Lanes 1 1 0
Taper Length (ft) 25
Lane Util. Factor 1.00 100 1.00 100 1.00
Frt 0.850 0.989
FIt Protected 0.956
Satd. Flow (prot) 1548 0 0 1796 0
Flt Permitted 0.956
Satd. Flow {perm) 1548 0 0 179 0
Right Turn on Red Yes
Satd. Flow (RTOR) 59
Link Speed (mph) 30
Link Distance (ft) 762
Travel Time (s) 17.3
Peak Hour Factor 095 085 095 095 095
Heavy Vehicles (%) 4%  15% 0% 0% 0%
Adj. Flow {vph) 243 7 5 6 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 250 0 0 12~ 0
Enter Blocked Intersection No No No No No
Lane Alignment Right  Right Left Left Right
Median Width(ft) 12
Link Offset(ft) 0
Crosswalk Width(ft) 16
Two way Left Turn Lane
Headway Factor 100 100 1.00 100 1.00
Turning Speed (mph) 9 9 15 15 9
Number of Detectors 1 1 1
Detector Template
Leading Detector (ft) 50 50 50
Trailing Detector (ft) 0 0 0
Detector 1 Position(ft) 0 0 0
Detector 1 Size(ft) 50 50 50
Detector 1 Type CHEx Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type pm+ov Split NA
Protected Phases 5 7 7
Permitted Phases 8
Detector Phase 5 7 7
Swifch Phase
Minimum Initial (s) 6.0 6.0 6.0
Minimum Split (s) 11.0 1.0 110
Total Spiit (s) 30.0 150 150
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Lanes, Volumes, Timings

3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2013 Existing Conditions

Weekday Morning Peak Hour

Ay v ANt M
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR SBL S8BT
Total Split (%) 23.1% 53.8% 7.7% 38.5% 26.9% 26.9% 26.9% 26.9%
Maximum Green (s) 250 650 50 450 300 300 300 300
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0 2.0
Recall Mode None Min None Min None  None None None
Act Effct Green (s) 248 485 62 279 27.8 27.8
Actuated g/C Ratio 026 049 0.07 029 0.29 0.29
v/c Ratio 074 071 059 075 0.07 0.75
Control Delay 402 241 705 383 16.5 44.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 402 2441 705 383 16.5 44.4
LOS D C E D B D
Approach Delay 32.3 42.9 16.5 30.0
Approach LOS C D B C
90th %ile Green (s) 250 609 50 409 300 300 300 300
90th %ile Term Code Max  Hold Max  Gap Max  Max Max  Max
70th %ile Green (s) 250 531 50 331 300 300 300 300
70th %ile Term Code Max  Hold Max  Gap Max  Max Max  Max
50th %ile Green (s) 250 455 50 255 290 29.0 290 290
50th %ile Term Code Max  Hold Max  Gap Gap  Gap Gap  Gap
30th %ile Green (s) 234 402 50 218 247 247 247 247
30th %ile Term Code Gap  Hold Max  Gap Gap Gap Gap  Gap
10th %ile Green (s) 185 298 50 163 19.0 190 190  19.0
10th %ile Term Code Gap  Hold Max  Gap Gap Gap Gap Gap
Queue Length 50th (ff) 183 280 40 203 4 185
Queue Length 95th (/) #371 505 #138 359 31 #441
Internal Link Dist (ft) 1270 820 920 320
Turn Bay Length (ft) 300 150
Base Capacity (vph) 977 1324 114 882 510 547
Starvation Cap Reducin 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 068 048 059 045 0.06 0.65
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 94.8

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75

Intersection Signal Delay: 33.6
Intersection Capacity Utilization 82.2%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service E
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Lanes, Volumes, Timings 2013 Existing Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour
AN VRN
Lane Group SBR SBR2 SEL2 SEL  SER
Total Spiit (%) 23.1% 11.5% 11.5%
Maximum Green (s) 250 10.0 100
Yellow Time (s) 4.0 4.0 40
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 20 2.0 2.0
Recall Mode None None None
Act Effct Green (s) 56.8 74
Actuated g/C Ratio 0.60 0.08
v/c Ratio 0.26 0.09
Control Delay 9.6 50.6
Queue Delay 0.0 0.0
Total Delay 8.6 50.6
LOS A D
Approach Delay 50.6
Approach LOS D
90th %ile Green (s) 25.0 6.8 6.8
90th %ile Term Code Max Gap Gap
70th %ile Green (s) 25.0 0.0 0.0
70th %ile Term Code Max Skip  Skip
50th %ile Green (s) 25.0 0.0 0.0
50th %ile Term Code Max Skip  Skip
30th %ile Green (s) 234 0.0 0.0
30th %ile Term Code Gap Skip  Skip
10th %ile Green (s) 18.5 0.0 0.0
10th %ile Term Code Gap Skip  Skip
Queue Length 50th (ft) 43 7
Queue Length 95th (ft) 144 30
Internal Link Dist (ft) 682
Turn Bay Length (ft) 200
Base Capacity (vph) 984 216
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.25 0.06

Intersection Summary
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Lanes, Volumes, Timings 2013 Existing Conditions
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour

90th %ile Actuated Cycle: 122.7

70th %ile Actuated Cycle: 103.1

50th %ile Actuated Cycle: 94.5

30th %ile Actuated Cycle: 84.9

10th %ile Actuated Cycle: 68.8

# 95th percentile volume exceeds capacity, queue may be fonger.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valiey Road
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Lanes, Volumes, Timings
4: Central St & Route 30

2013 Existing Conditions
Weekday Morning Peak Hour

Ay v A b A2 NS
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT  SBR
Lane Configurations T ¥ % ) if s
Volume (vph) 2 1088 147 28 429 0 189 0 AN 1 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12
Storage Length (ft) 0 0 100 0 225 0 0 0
Storage Lanes 0 0 1 0 1 1 0 0
Taper Length (ff) 25 100 100 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.984 0.850
FIt Protected 0.850 0.950 0.976
Satd. Flow (prot) 0 2098 0 1703 2007 0 0 1736 1583 0 1854 0
FIt Permitted 0.182 0.950 0.976
Satd. Flow (perm) 0 2098 0 326 2007 0 0 1736 1583 0 1854 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 93
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2000 1500 1000 500
Travel Time (s) 455 341 22.7 114
Peak Hour Factor 098 0988 098 098 098 098 09 098 098 098 098 0098
Heavy Vehicles (%) 0% 1% 1% 6% 1% 0% 4% 0% 2% 0% 0% 0%
Adj. Flow {vph) 2 1110 150 29 438 0 172 0 93 1 1 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1282 0 29 438 0 0 172 93 0 2 0
Enter Blocked [ntersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 085 08 08 100 092 082 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex  CI+Ex Cl+Ex Cl+Ex Cl+Ex Ci+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+pt NA Split NA  Prot  Split NA
Protected Phases 2 1 6 3 3 3 4 4
Permitted Phases 2 6
Detector Phase 2 2 1 6 3 3 3 4 4
Switch Phase
Minimum Initial (s) 210 210 50 100 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 250 250 9.0 140 9.0 9.0 9.0 9.0 9.0
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Lanes, Volumes, Timings
4: Central St & Route 30

2013 Existing Conditions
Weekday Morning Peak Hour

A ey v ANt 2L A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 640 640 1.0 750 220 220 220 190 190
Total Split (%) 55.2% 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 164% 16.4%
Maximum Green (s) 60.0  60.0 70 7.0 180 180 180 150 150
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 40 4.0 4.0 40 4.0
Lead/Lag Lag Lag Lead lead Llead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.8 2.6 2.0 2.6 20 2.0 2.0 2.0 2.0
Recall Mode Min Min None Min None None None None None
Act Effct Green (s) 60.8 66.0  66.0 127 127 5.1
Actuated g/C Ratio 0.69 075 075 014 014 0.06
v/c Ratio 0.87 009 029 069 030 0.02
Control Delay 22.5 4.8 5.0 520 109 455
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 225 4.8 5.0 520 109 455
LOS c A A D B D
Approach Delay 225 5.0 37.6 455
Approach LOS C A D D
90th %ile Green (s) 600 600 59  69.9 180 180 180 5.1 5.1
90th %ile Term Code Max  Max Gap  Hold Max Max Max Gap Gap
70th %ile Green (s) 60.0  60.0 52 69.2 155 155 155 0.0 0.0
70th %ile Term Code Max  Max Gap  Hold Gap Gap Gap  Skip  Skip
50th %ile Green (s) 800 600 50 690 132 132 132 0.0 0.0
50th %ile Term Code Max  Max Min  Hold Gap Gap Gap Skip  Skip
30th %ile Green (s) 60.0  60.0 00 600 103 103 103 0.0 0.0
30th %ile Term Code Max  Max Skip  Hold Gap Gap Gap Skip  Skip
10th %ile Green (s) 60.0 600 00 600 7.8 7.8 7.8 0.0 0.0
10th %ile Term Code Max  Max Skip  Hold Gap Gap Gap Skip  Skip
Queue Length 50th (ft) 528 3 59 94 0 1
Queue Length 95th (ft) #1186 15 163 178 44 9
Internal Link Dist (ft) 1920 1420 920 420
Turn Bay Length (ft) 100
Base Capacity (vph) 1446 354 1634 358 400 319
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.87 008 027 048 023 0.01
Intersection Summary
Area Type: Other

Cycle Length: 116
Actuated Cycle Length; 88.4
Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87

Intersection Signal Delay: 20.4
Intersection Capacity Utilization 90.5%

Intersection LOS: C
ICU Level of Service E
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Lanes, Volumes, Timings 2013 Existing Conditions
4: Central St & Route 30 Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 105

70th %ile Actuated Cycle: 92.7

50th %ile Actuated Cycle: 90.2

30th %ile Actuated Cycle: 78.3

10th %ile Actuated Cycle: 75.8

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 4: Central St & Route 30

PREY
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HCM 2010 TWSC

5: Firmin Avenue/Pleasant Street Connector & Site Drive

2013 Existing Conditions
Weekday Morning Peak Hour

Intersection

Intersection Delay, s/veh 0

Movement EBL  EBT WBT WBR  SBL SBR

Vol, veh/h 0 880 441 0 0 0

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Conirol Free  Free Free Free  Stop Stop

RT Channelized - None - None - None

Storage Length 125 - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 97 97 97 97 97 97

Heavy Vehicles, % 0 2 3 0 0 0

Mvmt Flow 0 701 455 0 0 0

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 455 0 - 0 806 455
Stage 1 - - - - 455 -
Stage 2 - - - - 351 -

Follow-up Headway 2.2 - - - 3.5 3.3

Pot Capacity-1 Maneuver 1116 - - - 339 609
Stage 1 - - - 643 -
Stage 2 - - - - 690 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 1116 - - 339 609

Mov Capacity-2 Maneuver - - - - 339 -
Stage 1 - - - - 643 -
Stage 2 - - - - 690 -

Approach EB WB SB

HCM Control Delay, s 0 0 0

HCM LOS A

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLnf

Capacity (veh/h) 1116 - - - 0

HCM Lane V/C Ratio - - - - +

HCM Control Delay (s) 0 - - - 0

HCM Lane LOS A A

HCM 95th %tile Q{veh) 0 - - +

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XAM.syn

MDM Transportation Consultants, Inc



Lanes, Volumes, Timings
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

2020 No-Build Conditions
Weekday Morning Peak Hour

A 2 T BV
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & d 1 b1 %
Volume {vph) 237 0 779 0 0 0 0 55 22 392 330 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14
Lane Util. Factor 100 100 100 100 100 100 100 09 09 100 1.00 1.00
Fri 0.850 0.957
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 1948 1812 0 0 0 0 3381 0 1888 2007 0
FIt Permitted 0.950 0.702
Satd. Flow (perm) 0 1948 1812 0 0 0 0 3381 0 1395 2007 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 723 23
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1000 1000 575 425
Travel Time (s) 22.7 227 131 9.7
Peak Hour Factor 095 0985 0985 08 095 09 085 095 0985 095 09 095
Heavy Vehicles (%) 5% 0% 1% 0% 0% 0% 0% 9% 9% 2% 1% 0%
Adj. Flow (vph) 249 0 820 0 0 0 0 58 23 413 347 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 249 820 0 0 0 0 81 0 413 347 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left Right
Median Width(it) 0 0 0 14
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 08 08 08 08 08 08 092 092 092 092 092 092
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex CHEx CI+Ex CI+Ex Cl+Ex CIHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA  Free NA D.P+P NA
Protected Phases 2 2 3 15 135
Permitted Phases Free 3
Detector Phase 2 2 3 15 135
Switch Phase
Minimum Initial (s) 6.0 6.0 12.0
Minimum Split (s) 1.0 110 17.0
Total Split (s) 280 280 25.0
Total Split (%) 30.1% 30.1% 26.9%
Maximum Green (s) 230 230 20.0
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Lanes, Volumes, Timings 2020 No-Build Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

Lane Group g1 @5
Lane Configurations
Volume (vph)

ldeal Flow (vphpi)

Lane Width (ft)

Lane Util. Factor

Frt

FIt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow {vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset{(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(f)
Detector 1 Size(ft)
Detector 1 Type.
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type

Protected Phases 1 5
Permitted Phases
Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 13.0 11.0
Total Split (s) 250  15.0
Total Split (%) 21%  16%
Maximum Green (s) 200 100
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Lanes, Volumes, Timings

1. Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

2020 No-Build Conditions
Weekday Morning Peak Hour

TP N Y S R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 20 2.0 2.0
Recall Mode None  None None
Act Effct Green (s) 164 754 15.4 467 508
Actuated g/C Ratio 022 1.00 0.20 062 067
v/c Ratio 059 045 0.11 039 026
Control Delay 33.5 0.8 21.2 7.6 5.8
Queue Delay 0.0 0.0 0.0 0.1 0.3
Total Delay 335 08 21.2 7.6 6.1
LOS C A C A A
Approach Delay 8.4 21.2 6.9
Approach LOS A C A
90th %ile Green (s) 23.0 230 20.0
90th %ile Term Code Max  Max Max
70th %ile Green (s) 195 195 15.7
70th %ile Term Code Gap  Gap Gap
50th %ile Green (s) 155 155 12.6
50th %ile Term Code Gap  Gap Gap
30th %ile Green (s) 124 124 12.0
30th %ile Term Code Gap Gap Min
10th %ile Green (s) 8.4 8.4 12.0
10th %ile Term Code Gap  Gap Min
Queue Length 50th (ft) 104 0 12 66 53
Queue Length 95th (it) 200 0 33 138 1M1
Internal Link Dist {ft) 920 920 495 345
Turn Bay Length (ft)
Base Capacity (vph) 636 1812 983 1124 1411
Starvation Cap Reductn 0 0 0 96 539
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 039 045 0.08 040 040

Intersection Summary

Area Type:
Cycle Length: 93

Actuated Cycle Length: 75.4

Natural Cycle: 60

Confrol Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.75

Intersection Signal Delay: 8.4
Intersection Capacity Utilization 48.2%

Analysis Period (min) 15

90th %ile Actuated Cycle: 93
70th %ile Actuated Cycle: 83

Other

Intersection LOS: A
ICU Level of Service A
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Lanes, Volumes, Timings 2020 No-Build Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour
Lane Group g1 g5
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 200 100
90th %ile Term Code Max  Max
70th %ile Green (s) 20.0 7.8
70th %ile Term Code Max Gap
50th %ile Green (s) 20.0 6.6
50th %ile Term Code Max  Gap
30th %ile Green (s) 16.9 6.4
30th %ile Term Code Gap  Gap
10th %ile Green (s) 12.0 6.0
10th %ile Term Code Gap Min
Queue Length 50th (ff)

Queue Length 95th (i)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

G:\Projects\720 - Framingham (Normandy)\Synchro\TIAS02\720 NB AM.syn
MDM Transportation Consultants, [nc



Lanes, Volumes, Timings 2020 No-Build Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Mormning Peak Hour

50th %ile Actuated Cycle: 74.7
30th %ile Actuated Cycle: 67.7
10th %ile Actuated Cycle: 58.4

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings
2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 No-Build Conditions
Weekday Morning Peak Hour

O T 2 T N Y SR SR
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4 ol b B 4 d &
Volume (vph) 10 27 686 29 298 37 236 20 36 3 7 2
{deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 14 14 14 12 12 12
Storage Length (ft) 0 0 0 200 0 0 0 0
Storage Lanes 0 1 1 1 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.983 0.850 0.977
Flt Protected 0.987 0.950 0.956 0.988
Satd. Flow (prot) 0 1624 1599 1612 1819 0 0 1836 1656 0 1834 0
Fit Permitted 0.878 0.732 0.734 0.877
Satd. Flow (perm) 0 1445 1599 1242 1819 0 0 1410 1656 0 1628 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 707 8 37 2
Link Speed (mph) 30 30 30 30
Link Distance (ft) 250 1000 425 500
Travel Time (s) 5.7 22.7 8.7 114
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 0% 21% 1% 12% 3% 0% 6% 0% 4% 0% 0% 0%
Adj. Flow (vph) 10 28 707 30 307 38 243 21 37 3 7 2
Shared Lane Traffic (%)
Lane Group Flow {vph) 0 38 707 30 345 0 0 264 37 0 12 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 092 092 09 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (i) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type C+Ex CHEx CHEx ChEx Cl+Ex Cl+bx Cl+Ex ChEx Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+ov  Perm NA D.P+P NA Prot Perm NA
Protected Phases 1 23 1 23 235 235 5
Permitted Phases 1 1 1 5 5
Detector Phase 1 1 23 1 1 23 235 235 5 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 6.0 6.0
Minimum Split (s) 13.0  13.0 13.0 130 1.0 1.0
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Lanes, Volumes, Timings 2020 No-Build Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Lane Group g2 23
Lane Configurations
Volume (vph)

ldeal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Fiow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)

Crosswalk Width(ft)

Two way Left Turn Lane
Headway Factor

Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Switch Phase

Minimum Initial (s) 6.0 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings

2020 No-Build Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector

Weekday Morning Peak Hour

Y e T U T A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 250 250 250 250 150 150
Total Split (%) 26.9% 26.9% 26.9% 26.9% 16.1% 16.1%
Maximum Green (s) 200 200 200 200 10.0 100
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag lead Lead Lead Lead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 20
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 188 588 188 188 443 484 84
Actuated g/C Ratio 025 078 025 025 058 064 0.1
v/c Ratio 011 050 0140 075 026 003 0.07
Control Delay 259 15 261 396 0.9 0.1 32.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 25.9 15 261 396 0.9 0.1 329
LOS C A C D A A C
Approach Delay 2.7 38.5 0.8 32.9
Approach LOS A D A C
90th %ile Green (s) 200 200 200 200 100 100
90th %ile Term Code Max Max Max Max Max  Max
70th %ile Green (s) 200 200 200 200 7.8 7.8
70th %ile Term Code Max Max Max  Max Gap Gap
50th %ile Green (s) 200 200 200 200 8.6 6.6
50th %ile Term Code Max Max Max  Max Gap Gap
30th %ile Green (s) 16.9 169 169 169 6.4 6.4
30th %ile Term Code Gap Gap Gap  Gap Gap Gap
10th %ile Green (s) 120 120 120 120 6.0 6.0
10th %ile Term Code Gap Gap Gap  Gap Min Min
Queue Length 50th (ft) 13 0 10 138 2 0 4
Queue Length 95th (ft) 45 18 38 #338 2 0 22
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length (ft)

Base Capacity (vph) 413 1474 355 524 1182 1136 245
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 009 048 008 066 022 003 0.05
Intersection Summary

Area Type: Other

Cycle Length: 93

Actuated Cycle Length: 75.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.75

Intersection Signal Delay: 12.0
Intersection Capagity Utilization 75.4%

Intersection LOS: B
ICU Level of Service D
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Lanes, Volumes, Timings 2020 No-Build Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour
Lane Group 82 23
Total Split (s) 28.0 250
Total Split (%) 30%  27%
Maximum Green (s) 230  20.0
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 20 2.0
Recall Mode None  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 230 200
90th %ile Term Code Max  Max
70th %ile Green (s) 195 157
70th %ile Term Code Gap Gap
50th %ile Green (s) 155 126
50th %ile Term Code Gap  Gap
30th %ile Green (s) 124 120
30th %ile Term Code Gap Min
10th %ile Green (s) 84 120
10th %ile Term Code Gap Min
Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reducin
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 No-Build Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 93

70th %ile Actuated Cycle: 83

50th %ile Actuated Cycle: 74.7

30th %ile Actuated Cycle: 67.7

10th %ile Actuated Cycle: 58.4

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
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Lanes, Volumes, Timings
3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2020 No-Build Conditions
Weekday Morning Peak Hour

Ay v AN
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2Z NBT NBR SBL  SBT
Lane Configurations w5 y s b g9 & i
Volume (vph) 651 556 89 69 225 1 169 3 8 21 146 208
Ideal Flow (vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 150 0 0 0
Storage Lanes 2 0 1 0 0 0
Taper Length (ft) 100 100 25
Lane Util. Factor 097 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.979 0.935 0.904
FIt Protected 0.950 0.950 0.995 0.980
Satd. Flow (prot) 3433 1829 0 1736 1720 0 0 0 1497 0 0 1847
Fit Permitted 0.950 0.950 0.970 0.852
Satd. Flow (perm) 3433 1829 0 1736 1720 0 0 0 1458 0 0 1606
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 9 32 22
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1350 800 1000 400
Travel Time (s) 30.7 205 22.7 9.1
Peak Hour Factor 095 09 09 09 085 09 098 09 08 09 08 085
Heavy Vehicles (%) 2% 2% 0% 4% 2% 6% 5% 0% M% 17% 2% 0%
Adj. Flow (vph) 685 585 94 73 237 1 178 3 6 22 154 219
Shared Lane Traffic (%)
Lane Group Flow (vph) 685 679 0 73 416 0 0 0 3 0 0 373
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Right Left Left  Right Left Left
Median Width(ft) 24 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 9 15 9 15
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex CHEX Cl+Ex Cl+Ex Cl+Ex  Cl+Ex Cl+Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 8
Permitted Phases 8 8
Detector Phase 5 2 1 6 8 8 8 8
Switch Phase
Minimum Initial (s) 60 100 50 100 6.0 6.0 6.0 6.0
Minimum Split (s) 1.0 150 10.0 150 110 110 1.0 110
Total Split (s) 300 700 10.0  50.0 350 350 350 350
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Lanes, Volumes, Timings

3. Willow Street/Boston Road & Firmin Avenue & Valley Road

WA B YN
Lane Group SBR SBR2 SEL2  SEL  SER
LanedConfigurations d *
Volume (vph) 239 7 5 6 1
Ideal Flow (vphpl) 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 0
Storage Lanes 1 1 0
Taper Length (ft) 25
Lane Util. Factor 100 100 100 100 1.00
Frt 0.850 0.989
FIt Protected 0.956
Satd. Flow (prot) 1548 0 0 1796 0
Flt Permitted 0.956
Satd. Flow {perm) 1548 0 0 1796 0
Right Turn on Red Yes
Satd. Flow (RTOR) 59
Link Speed (mph) 30
Link Distance (ft) 762
Travel Time (s) 17.3
Peak Hour Factor 095 09 09 09 095
Heavy Vehicles (%) 4%  15% 0% 0% 0%
Adj. Flow (vph) 252 7 5 6 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 259 0 0 12 0
Enter Biocked Intersection No No No No No
Lane Alignment Right  Right Left Left  Right
Median Width(ft) 12
Link Offset{ft) 0
Crosswalk Width(ft) 16
Two way Left Turn Lane
Headway Factor 100 100 100 1.00 1.00
Turning Speed (mph) 9 9 15 15 9
Number of Detectors 1 1 1
Detector Template
Leading Detector (ft) 50 50 50
Trailing Detector (ff) 0 0 0
Detector 1 Position(ft) 0 0 0
Detector 1 Size(ft) 50 50 50
Detector 1 Type Cl+Ex Cl+Ex  CI+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type pm+ov Split NA
Protected Phases 5 7 7
Permitted Phases 8
Detector Phase 5 7 7
Switch Phase
Minimum Initial (s) 6.0 8.0 6.0
Minimum Split (s) 11.0 1.0 110
Total Split (s) 30.0 150 150
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Lanes, Volumes, Timings
3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2020 No-Build Conditions
Weekday Morning Peak Hour

A ey ¢ At A
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR SBL  SBT
Total Split (%) 23.1% 53.8% 7.7% 38.5% 26.9% 26.9% 26.9% 26.9%
Maximum Green (s) 250  65.0 50 450 300 300 300 300
Yellow Time (s) 40 4,0 4.0 4.0 40 4.0 40 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 20 2.0
Recall Mode None Min None Min None  None None None
Act Effct Green (s) 263 496 8.1 295 30.1 30.1
Actuated g/C Ratio 026 050 006 0.30 0.30 0.30
v/c Ratio 076 074 069 0.78 0.07 0.77
Control Delay 426 261 822 413 18.5 46.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 426 261 822 413 16.5 46.4
LOS D C F D B D
Approach Delay 34.4 47.4 16.5 31.6
Approach LOS C D B C
90th %ile Green (s) 250 634 50 434 300 300 30.0 300
90th %ile Term Code Max  Gap Max  Hold Max  Max Max  Max
70th %ile Green (s) 250 549 50 349 300 300 300 300
70th %ile Term Code Max  Hold Max  Gap Max  Max Max  Max
50th %ile Green (s) 250 4638 50 2638 300 300 300 300
50th %ile Term Code Max  Hold Max  Gap Max - Max Max  Max
30th %ile Green (s) 250 429 50 229 294 294 294 294
30th %ile Term Code Max  Hold Max  Gap Gap Gap Gap Gap
10th %ile Green (s) 239 367 50 178 242 242 242 242
10th %ile Term Code Gap  Hold Max  Gap Gap Gap Gap  Gap
Queue Length 50th (ft) 198 318 45 220 4 202
Queue Length 95th (ft) #406 558 #154 379 32 #489
Internal Link Dist (ft) 1270 820 920 320
Turn Bay Length (ft) 300 150
Base Capacity (vph) 911 1235 106 824 476 508
Starvation Cap Reductn 0 0 0 0 0 0
Spiliback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductin 0 0 0 0 0 0
Reduced vic Ratio 0.75 055 069 050 0.07 0.73
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 100

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.78

intersection Signal Delay: 36.0

Intersection Capacity Utilization 84.8%

Analysis Period (min) 15

Intersection LOS: D
ICU Level of Service E
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Lanes, Volumes, Timings 2020 No-Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour
A RN VRN
Lane Group SBR SBR2 SEL2 SEL SER
Total Split (%) 23.1% 11.5% 11.5%
Maximum Green (s) 25.0 100 100
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0
Recall Mode None None  None
Act Effct Green (s) 60.4 7.3
Actuated g/C Ratio 0.60 0.07
v/c Ratio 0.27 0.09
Control Delay 10.1 517
Queue Delay 0.0 0.0
Total Delay 10.1 51.7
LOS B D
Approach Delay : 51.7
Approach LOS D
90th %ile Green (s) 25.0 6.9 6.9
90th %ile Term Code Max Gap Gap
70th %ile Green (s) 25.0 0.0 0.0
70th %ile Term Code Max Skip  Skip
50th %ile Green (s) 25.0 0.0 0.0
50th %ile Term Code Max Skip  Skip
30th %ile Green (s) 25.0 0.0 0.0
30th %ile Term Code Max Skip  Skip
10th %ile Green (s) 239 0.0 0.0
10th %ile Term Code Gap Skip  Skip
Queue Length 50th (ft) 48 7
Queue Length 95th (ft) 156 31
Internal Link Dist (ft) 682
Turn Bay Length (ft) 200
Base Capacity (vph) 962 20
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.27 0.06

Intersection Summary
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Lanes, Volumes, Timings 2020 No-Build Conditions
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour

90th %ile Actuated Cycle: 125.3

70th %ile Actuated Cycle: 104.9

50th %ile Actuated Cycle: 96.8

30th %ile Actuated Cycle: 92.3

10th %ile Actuated Cycle: 80.9

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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Lanes, Volumes, Timings
4: Central St & Route 30

2020 No-Build Conditions
Weekday Morning Peak Hour

e U Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations T b1 £ g if &

Volume (vph) 2 1143 152 29 448 0 175 0 97 1 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900
Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12
Storage Length (ft) 0 0 100 0 225 0 0 0
Storage Lanes 0 0 1 0 1 1 0 0
Taper Length (ft) 25 100 100 25

Lane Util. Factor 1.00 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.984 0.850

FIt Protected 0.950 0.950 0.976

Satd. Flow (prof) 0 2098 0 1703 2007 0 0 1736 1583 0 1854 0
Flt Permitted 0.170 0.950 0.976

Satd. Flow (perm) 0 2098 0 305 2007 0 0 1736 1583 0 1854 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 9 99

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2000 1500 1000 500

Travel Time (s) 455 341 227 11.4

Peak Hour Factor 098 098 098 098 098 098 09 09 098 098 098 098
Heavy Vehicles (%) 0% 1% 1% 6% 1% 0% 4% 0% 2% 0% 0% 0%
Adj. Fiow (vph) 2 1166 155 30 457 0 179 0 99 1 1 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1323 0 30 457 0 0 179 89 0 2 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0

Link Offsef(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 08 08 100 092 092 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Paosition(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CH+Ex CiEx Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA pm+pt NA Split NA  Prot  Spiit NA
Protected Phases 2 1 6 3 3 3 4 4
Permitted Phases 2 ]

Detector Phase 2 2 1 6 3 3 3 4 4

Switch Phase

Minimum Initial (s) 210 210 50 100 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 250 250 9.0 140 9.0 9.0 9.0 9.0 9.0
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Lanes, Volumes, Timings
4: Central St & Route 30

2020 No-Build Conditions
Weekday Morning Peak Hour

N e T N T N G
Lane Group FBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 640 640 1.0 750 220 220 220 190 190
Total Split (%) 55.2% 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 164% 16.4%
Maximum Green (s) 60.0 600 70 710 180 180 180 150 150
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 40 4.0
Lead/Lag Lag Lag Lead lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.8 2.6 2.0 2.6 2.0 2.0 2.0 2.0 2.0
Recall Mode Min Min None Min None None None None None
Act Effct Green (s) 60.9 66.0  66.0 13.1 131 5.1
Actuated g/C Ratio 0.69 074 074 015 015 0.06
v/c Ratio 0.92 010  0.31 070 031 0.02
Control Delay 27.0 4.9 5.2 523 107 455
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 270 4.9 5.2 523 107 455
LOS C A A D B D
Approach Delay 27.0 5.2 37.5 455
Approach LOS C A D D
90th %ile Green (s) 60.0 600 59 699 180 180 180 5.1 5.1
90th %ile Term Code Max  Max Gap  Hold Max Max Max  Gap Gap
70th %ile Green (s) 600 600 52 692 16.1 161 1641 0.0 0.0
70th %ile Term Code Max  Max Gap  Hold Gap Gap Gap  Skip  Skip
50th %ile Green (s) 60.0  60.0 50  69.0 137 137 137 0.0 0.0
50th %ile Term Code Max  Max Min  Hold Gap Gap Gap Skip  Skip
30th %ile Green (s) 800 600 0.0 800 107 107 107 0.0 0.0
30th %ile Term Code Max  Max Skip  Hold Gap Gap Gap  Skip  Skip
10th %ile Green (s) 60.0  60.0 00 600 8.1 8.1 8.1 0.0 0.0
10th %ile Term Code Max  Max Skip  Hold Gap Gap Gap  Skip  Skip
Queue Length 50th (ft) 610 3 65 98 0 1
Queue Length 95th (ft) #1275 16 172 186 46 9
Internal Link Dist (ft) 1920 1420 920 420
Turn Bay Length (ft) 100

Base Capacity (vph) 1440 338 1627 356 404 317
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.92 009 028 050 025 0.01
Intersection Summary

Area Type: Other

Cycle Length: 116
Actuated Cycle Length: 88.8
Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92

Intersection Signal Delay: 23.3
Intersection Capacity Utilization 94.0%

Intersection LOS: C
ICU Level of Service F
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L.anes, Volumes, Timings 2020 No-Build Conditions
4: Central St & Route 30 Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 105

70th %ile Actuated Cycle: 93.3

50th %ile Actuated Cycle: 80.7

30th %ile Actuated Cycle: 78.7

10th %ile Actuated Cycle: 76.1

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phaseg: 4: Central St & Route 30
e
B
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HCM 2010 TWSC

5: Firmin Avenue/Pleasant Street Connector & Site Drive

2020 No-Build Conditions
Weekday Morning Peak Hour

Intersection

Intersection Delay, s/veh 0.3

Movement EBL  EBT WBT WBR  SBL SBR

Vol, veh/h 14 715 459 77 8 5

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free Free  Stop Stop

RT Channelized - None - None - None

Storage Length 125 - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 97 g7 g7 97 97 97

Heavy Vehicles, % 0 2 3 0 0 0

Mvmt Flow 14 737 473 79 8 5

Major/Minor Major1 Major2 Minor2

Conflicting Flow Al 553 0 - 0 910 513
Stage 1 - - - - 513 -
Stage 2 - - - - 397 -

Follow-up Headway 2.2 - - - 3.5 3.3

Pot Capacity-1 Maneuver 1027 - - - 292 565
Stage 1 - - - - 605 -
Stage 2 - - - - 654 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 1027 - - - 285 565

Mov Capacity-2 Maneuver - - - - 285 -
Stage 1 - - - - 605 -
Stage 2 - - - - 639 -

Approach EB WB SB

HCM Control Delay, s 0.3 0 15.6

HCM LOS c

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLnf

Capacity (veh/h) 1027 - - - 352

HCM Lane V/C Ratio 0.014 - - - 0.038

HCM Control Delay (s) 8.555 0.1 - - 158

HCM Lane LOS A A C

HCM 95th %tile Q(veh) 0.043 - - - 0118

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Lanes, Volumes, Timings
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

2020 Build Conditons
Weekday Morning Peak Hour

A ey AN b 2] A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & if b % $
Volume (vph) 262 0 779 0 0 0 0 55 22 398 330 0
[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14
Lane Util. Factor 100 100 100 100 100 100 100 085 095 100 1.00 1.00
Frt 0.850 0.957
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 1948 1812 0 0 0 0 3381 0 1888 2007 0
Fit Permitted 0.950 0.702
Satd. Flow (perm) 0 1948 1812 0 0 0 0 3381 0 1395 2007 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 723 23
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1000 1000 575 425
Travel Time (s) 22.7 227 131 9.7
Peak Hour Factor 095 09 09 09 09 09 09 09 09 095 095 095
Heavy Vehicles (%) 5% 0% 1% 0% 0% 0% 0% 9% 9% 2% 1% 0%
Adj. Flow (vph) 276 0 820 0 0 0 0 58 23 419 347 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 276 820 0 0 0 0 81 0 419 347 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Afignment Left Left Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 14
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 08 08 08 08 08 08 092 092 092 092 092 092
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex CI+Ex CHEX Cl+Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA  Free NA D.P+P NA
Protected Phases 2 2 3 15 135
Permitted Phases Free 3
Detector Phase 2 2 3 15 135
Switch Phase
Minimum nitial (s) 6.0 6.0 12.0
Minimum Split (s) 1.0 1.0 17.0
Total Split (s) 280 280 25.0
Total Split (%) 30.1% 30.1% 26.9%
Maximum Green (s) 230 230 20.0
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Lanes, Volumes, Timings 2020 Build Conditons
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

Lane Group g1 25
Lane Configurations
Volume (vph)

|deal Flow (vphp!)

Lane Width (ft)

Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance {(ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment
Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(f)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 13.0 110
Total Split {s) 250 150
Total Split (%) 21%  16%
Maximum Green (s) 200 100
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Lanes, Volumes, Timings

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

2020 Build Conditons
Weekday Morning Peak Hour

A ey AN A M S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0
Recall Mode None None None
Act Effct Green (s) 173 779 15.5 484 524
Actuated g/C Ratio 022 1.00 0.20 062 067
v/c Ratio 064 045 0.12 039 026
Control Delay 35.2 0.8 215 7.8 6.0
Queue Delay 0.0 0.0 0.0 0.1 0.3
Total Delay 35.2 0.8 21.5 7.8 6.3
LOS D A c A A
Approach Delay 9.5 215 12
Approach LOS A C A
90th %ile Green (s) 230 230 20.0
90th %ile Term Code Max  Max Max
70th %ile Green (s) 211 214 16.1
70th %ile Term Code Gap Gap Gap
50th %ile Green (s) 167 167 12.8
50th %ile Term Code Gap  Gap Gap
30th %ile Green (s) 133 133 12.0
30th %ile Term Code Gap  Gap Min
10th %ile Green (s) 9.3 9.3 12.0
10th %ile Term Code Gap Gap Min
Queue Length 50th (ft) 117 0 12 71 55
Queue Length 95th (f) 221 0 33 138 109
Internal Link Dist (ft) 920 920 495 345
Turn Bay Length (ft)
Base Capacity (vph) 611 1812 944 1083 1360
Starvation Cap Reductn 0 0 0 95 531
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 045 045 0.09 042 042
Intersection Summary
Area Type: Other

Cycle Length: 93

Actuated Cycle Length: 77.9

Natural Cycle; 60

Confrol Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81

[ntersection Signal Delay: 9.1
Intersection Capacity Utilization 49.9%
Analysis Period (min) 15

90th %ile Actuated Cycle: 83

70th %ile Actuated Cycle: 85

Intersection LOS: A
ICU Level of Service A
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Lanes, Volumes, Timings 2020 Build Conditons

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour
Lane Group g1 g5
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 200 100
90th %ile Term Code Max  Max
70th %ile Green (s) 20.0 7.8
70th %ile Term Code Max  Gap
50th %ile Green (s) 20.0 6.6
50th %ile Term Code Max  Gap
30th %ile Green (s) 20.0 6.4
30th %ile Term Code Max  Gap
10th %ile Green (s) 16.2 6.0
10th %ile Term Code Gap Min
Queue Length 50th (ft)

Queue Length 95th {ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spiflback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

50th %ile Actuated Cycle: 76.1
30th %ile Actuated Cycle: 71.7
10th %ile Actuated Cycle: 63.5

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings

2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 Build Conditons
Weekday Morning Peak Hour

O T 2 N B S S 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & i % y e g ' s
Volume (vph) 14 28 690 29 329 51 253 28 36 4 9 3
[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 14 14 14 12 12 12
Storage Length (ft) 0 0 0 200 0 0 0 0
Storage Lanes 0 1 1 1 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Frt 0.850 0.980 0.850 0.975
Flt Protected 0.984 0.950 0.957 0.988
Satd. Flow (prot) 0 1638 1599 1612 1815 0 0 1840 1656 0 1830 0
Flt Permitted 0.748 0.729 0.736 0.867
Satd. Flow (perm) 0 1245 1599 1237 1815 0 0 1415 1656 0 1606 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 71 8 37 3
Link Speed (mph) 30 30 30 30
Link Distance (ft) 250 1000 425 500
Travel Time (s) 8.7 22.7 9.7 11.4
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 0% 21% 1% 12% 3% 0% 6% 0% 4% 0% 0% 0%
Adj. Flow (vph) 14 29 711 30 339 53 261 29 37 4 9 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 43 71 30 392 0 0 290 37 0 16 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 082 09 0% 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex CHEx Ci+Ex Cl+Ex CH+Ex Ci+Ex Cl+Ex ClH+Ex ChHEx CHHEX
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+iov Perm NA D.P+P NA  Prot Perm NA
Protected Phases 1 23 1 23 235 235 5
Permitted Phases 1 1 1 5 5
Detector Phase 1 1 23 1 1 23 235 235 5 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 6.0
Minimum Split (s) 13.0 130 13.0  13.0 1.0 1.0
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Lanes, Volumes, Timings 2020 Build Conditons
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Lane Group g2 23
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ff)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow {perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Ad. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)

Crosswalk Width(ft)

Two way Left Turn Lane
Headway Factor

Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Switch Phase

Minimum Initial (s) 80 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings
2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 Build Conditons
Weekday Morning Peak Hour

S N N Y S A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split {s) 250 250 250 250 150 150
Total Split (%) 26.9% 26.9% 26.9% 26.9% 16.1% 16.1%
Maximum Green (s) 200 200 200 200 10.0 100
Yellow Time (s) 4.0 4.0 4.0 4,0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 40 4.0 40 4.0
Lead/Lag Lead Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 20 2.0 2.0
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 204 614 204 204 452 493 8.3
Actuated g/C Ratio 026 079 026 026 058 063 0.11
v/c Ratio 013 050 009 081 028 003 0.09
Control Delay 28.7 15 264 438 1.0 0.1 32.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 26.7 1.5 264 438 1.0 0.1 32.8
LOS c A c D A A C
Approach Delay 29 42.6 0.9 32.8
Approach LOS A D A C
90th %ile Green (s) 200 200 200 200 10.0 100
90th %ile Term Code Max  Max Max  Max Max  Max
70th %ile Green (s) 200 200 200 200 7.8 7.8
70th %ile Term Code Max Max Max  Max Gap  Gap
50th %ile Green (s) 200 200 200 200 6.6 8.6
50th %ile Term Code Max  Max Max  Max Gap  Gap
30th %fle Green (s) 200 200 200 200 6.4 6.4
30th %ile Term Code Max  Max Max  Max Gap Gap
10th %ile Green (s) 162 182 16.2 162 6.0 8.0
10th %ile Term Code Gap Gap Gap Gap Min Min
Queue Length 50th (ft) 15 0 10 167 2 0 6
Queue Length 95th (it) 49 18 38  #405 2 m0 26
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length (ft)
Base Capacity {vph) 341 1473 339 504 1159 1112 233
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 013 048 009 078 025 0.03 0.07
Intersection Summary
Area Type: Other

Cycle Length: 93

Actuated Cycle Length: 77.9

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 13.8
Intersection Capacity Utilization 78.1%

Intersection LOS: B
ICU Level of Service D
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Lanes, Volumes, Timings 2020 Build Conditons

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Moming Peak Hour
Lane Group g2 23
Total Spiit (s) 280 250
Total Split (%) 30%  27%
Maximum Green (s) 230 200
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension {s) 2.0 2.0
Recall Mode None None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 23.0 200
90th %ile Term Code Max  Max
70th %ile Green (s) 211 184
70th %ile Term Code Gap Gap
50th %ile Green (s) 16.7 128
50th %ile Term Code Gap  Gap
30th %ile Green (s) 133 120
30th %ile Term Code Gap Min
10th %ile Green (s) 93 120
10th %ile Term Code Gap Min
Queue Length 50th (ft)

Queue Length 95th (ft)

internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 93

70th %ile Actuated Cycle: 85

50th %ile Actuated Cycle: 76.1

30th %ile Actuated Cycle: 71.7

10th %ile Actuated Cycle: 63.5

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
L #2
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Lanes, Volumes, Timings
3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2020 Build Conditons
Weekday Morning Peak Hour

A ey ¢ A 2 M
Lane Group EBL FEBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR SBL  SBT
Lane Configurations Lt B b B & &
Volume (vph) 651 566 89 70 226 1 170 3 8 21 148 208
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 300 0 150 0 0 0
Storage Lanes 2 0 1 0 0 0
Taper Length (ft) 100 - 100 25
Lane Util. Factor 097 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.980 0.935 0.904
Fit Protected 0.950 0.950 0.995 0.980
Satd. Flow (prot) 3433 1830 0 1736 1720 0 0 0 1497 0 0 1847
FIt Permitted 0.950 0.950 0.970 0.851
Satd. Flow (perm) 3433 1830 0 1736 1720 0 0 0 1459 0 0 1604
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 9 32 22
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1350 900 1000 400
Travel Time (s) 30.7 20.5 22.7 9.1
Peak Hour Factor 095 0985 095 095 095 09 095 095 09 095 085 085
Heavy Vehicles (%) 2% 2% 0% 4% 2% 6% 5% 0% NM% 17% 2% 0%
Adj. Flow (vph) 685 596 94 74 238 1 179 3 6 22 156 219
Shared Lane Traffic (%)
Lane Group.Flow (vph) 685 690 0 74 418 0 0 0 3 0 0 375
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left Right Right Left Left  Right Left Left
Median Width(ft) 24 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane :
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 9 15 9 15
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex CHEx Cl+Ex CHEXx Cl+Ex  Cl+Ex Cl+Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 8
Permitted Phases 8 8
Detector Phase 5 2 1 6 8 8 8 8
Switch Phase
Minimum Initial (s) 60 100 50 100 8.0 6.0 6.0 6.0
Minimum Split (s) 1.0 150 100 150 110 110 1.0 1.0
Total Split (s) 300 700 10.0 500 350 350 350 350
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Lanes, Volumes, Timings

3: Willow Street/Boston Road & Firmin Avenue & Valley Road

P VN
Lane Group SBR SBR2 SEL2 SEL  SER
Laneonfigurations i Ld
Volume (vph) 239 7 5 6 1
|deal Flow (vphpl) 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 0
Storage Lanes 1 1 0
Taper Length (ft) 25
Lane Util. Factor 100 100 100 100 100
Frt 0.850 0.989
FIt Protected 0.956
Satd. Flow (prot) 1548 0 0 179 0
Fit Permitted 0.956
Satd. Flow (perm) 1548 0 0 1796 0
Right Turn on Red Yes
Satd. Flow (RTOR) 59
Link Speed {mph) 30
Link Distance (ft) 762
Travel Time (s) 17.3
Peak Hour Factor 095 095 095 095 095
Heavy Vehicles (%) 4%  15% 0% 0% 0%
Adj. Flow (vph) 252 7 5 § 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 259 0 0 12 0
Enter Blocked Intersection No No No No No
Lane Alignment Right  Right Left Left  Right
Median Width(ft) 12
Link Offsef(ft) 0
Crosswalk Width(ft) 16
Two way Left Turn Lane
Headway Factor 1.00 100 100 100 1.00
Turning Speed (mph) 9 9 15 15 9
Number of Detectors 1 1 1
Detector Template
Leading Detector (ft) 50 50 50
Trailing Detector (ft) 0 0 0
Detector 1 Position(ft) 0 0 0
Detector 1 Size(ft) 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type pm+ov Split NA
Protected Phases 5 7 7
Permitted Phases 8
Detector Phase 5 7 7
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0
Minimum Split (s) 1.0 1.0 110
Total Split (s) 30.0 150 150
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Lanes, Volumes, Timings
3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2020 Build Conditons
Weekday Morning Peak Hour

e T N B
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR SBL  SBT
Total Split (%) 23.1% 53.8% 7.7% 38.5% 26.9% 26.9% 26.9% 26.9%
Maximum Green (s) 250 65.0 50 450 300 300 300 300
Yellow Time (s) 40 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 40 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead lLag Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 20 3.0 20 3.0 2.0 2.0 2.0 2.0
Recall Mode None Min None Min None  None None  None
Act Effct Green (s) 263 500 6.1 299 305 30.5
Actuated g/C Ratio 026 050 0.06 030 0.30 0.30
v/c Ratio 077 076 070  0.79 0.07 0.77
Control Delay 432 267 843 413 16.7 48.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 432 267 843 413 16.7 46.5
LOS D C F D B D
Approach Delay 34.9 47.8 16.7 317
Approach LOS C D B C
90th %ile Green (s) 250 6438 50 448 30.0 300 300 300
90th %ile Term Code Max  Gap Max  Hold Max  Max Max  Max
70th %ile Green (s) 250 551 50 3541 300 300 300 300
70th %ile Term Code Max  Hold Max  Gap Max  Max Max  Max
50th %ile Green (s) 250 469 50 269 300 300 300 300
50th %ile Term Code Max  Hold Max  Gap Max  Max Max  Max
30th %ile Green (s) 250 431 50 231 300 300 300 300
30th %ile Term Code Max  Hold Max  Gap Max  Max Max  Max
10th %ile Green (s) 239 3638 50 179 256 256 256 256
10th %ile Term Code Gap  Hold Max  Gap Gap  Gap Gap  Gap
Queue Length 50th (ft) 198 326 46 221 4 204
Queue Length 95th (ft) #413 570 #158 380 32 #503
Internal Link Dist (ft) 1270 820 920 320
Turn Bay Length (ft) 300 150

Base Capacity (vph) 903 1225 105 817 472 503
Starvation Cap Reducin 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 076  0.56 070  0.51 0.07 0.75
Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 100.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.79

Intersection Signal Delay: 36.5

Intersection Capacity Utilization 85.0%

Analysis Period (min) 15

Intersection LOS: D
ICU Level of Service E
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Lanes, Volumes, Timings 2020 Build Conditons

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour
S Wt NN
Lane Group SBR SBR2 SEL2 SEL  SER
Total Split (%) 23.1% 1.5% 11.5%
Maximum Green (s) 25.0 100  10.0
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust {s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lead lead Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0
Recall Mode None None  None
Act Effct Green (s) 60.9 7.3
Actuated g/C Ratio 0.60 0.07
v/c Ratio 0.27 0.09
Control Delay 10.3 52.2
Queue Delay 0.0 0.0
Total Delay 10.3 522
LOS B D
Approach Delay 522
Approach LOS D
90th %ile Green (s) 25.0 6.9 6.9
90th %ile Term Code Max Gap  Gap
70th %ile Green (s) 25.0 0.0 0.0
70th %ile Term Code Max Skip  Skip
50th %ile Green (s) 25.0 0.0 0.0
50th %ile Term Code Max Skip  Skip
30th %ile Green (s) 25.0 0.0 0.0
30th %ile Term Code Max Skip  Skip
10th %ile Green (s) 23.9 0.0 0.0
10th %ile Term Code Gap Skip  Skip
Queue Length 50th (ft) 48 7
Queue Length 95th (ft) 159 30
Internal Link Dist (ft) 682
Turn Bay Length (ft) 200
Base Capacity (vph) 962 199
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.27 0.06

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour

90th %ile Actuated Cycle: 126.7

70th %ile Actuated Cycle: 105.1

50th %ile Actuated Cycle: 96.9

30th %ile Actuated Cycle: 93.1

10th %ile Actuated Cycle: 82.4

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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Lanes, Volumes, Timings
4: Central St & Route 30

2020 Build Conditons
Weekday Morning Peak Hour

A ey ¢ AN 2 M)A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations y o Y £ & if &
Volume (vph) 2 1151 152 29 447 0 175 0 99 1 1 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12
Storage Length (ft) 0 0 100 0 225 0 0 0
Storage Lanes 0 0 1 0 1 1 0 0
Taper Length (ft) 25 100 100 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.984 0.850
Flt Protected 0.950 0.950 0.976
Satd. Flow (prot) 0 2098 0 1703 2007 0 0 1736 1583 0 1854 0
Flt Permitted 0.169 0.950 0.976
Satd. Flow (perm) 0 2098 0 303 2007 0 0 1736 1583 0 1854 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 101
Link Speed (mph) 30 30 30 30
Link Distance (ft) 2000 1500 1000 500
Travel Time (s) 45.5 34.1 22.7 1.4
Peak Hour Factor 098 098 098 098 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 0% 1% 1% 6% 1% 0% 4% 0% 2% 0% 0% 0%
Adj. Flow (vph) 2 174 155 30 456 0 179 0 101 1 1 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 1331 0 30 456 0 0 179 101 0 2 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left Right Left Left  Right Left Left Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 085 08 08 100 082 092 100 100 100 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ff) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex ChHEx CI+Ex Cl+Ex Cl+Ex CHEXx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm-+pt NA Split NA  Prot  Split NA
Protected Phases 2 1 6 3 3 3 4 4
Permitted Phases 2 8
Detector Phase 2 2 1 6 3 3 3 4 4
Switch Phase
Minimum Initial (s) 210 210 50  10.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 250 250 9.0 140 9.0 9.0 9.0 9.0 9.0

G:\Projects\720 - Framingham (Normandy)\Synchro\720 B AM.syn
MDM Transportation Consultants, inc



Lanes, Volumes, Timings
4: Central St & Route 30

2020 Build Conditons
Weekday Morning Peak Hour

N e T T TV A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT _SBR
Total Split (s) 640 640 1.0 750 220 20 220 190 190
Total Split (%) 55.2% 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 16.4% 16.4%
Maximum Green (s) 600 600 70 710 180 180 180 150 150
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 40 4.0 4.0 40
Lead/Lag Lag Lag Lead lead Llead lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.6 2.6 20 26 2.0 2.0 2.0 2.0 2.0
Recall Mode Min Min None Min None None None None None
Act Effct Green (s) 60.9 66.0 66.0 131 1341 5.1
Actuated g/C Ratio 0.69 074 074 015 0415 0.06
v/c Ratio 0.92 0.10  0.31 070 032 0.02
Control Delay 21.7 5.0 52 523 106 455
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 217 5.0 5.2 523 106 455
LOS c A A D B D
Approach Delay 217 5.2 37.3 45.5
Approach LOS C A D D
90th %ile Green (s) 600 60.0 59 699 180 180 180 5.1 5.1
90th %ile Term Code Max  Max Gap  Hold Max Max Max Gap Gap
70th %ile Green (s) 60.0 60.0 52 692 161 161 161 0.0 0.0
70th %ile Term Code Max  Max Gap  Hold Gap Gap Gap Skip  Skip
50th %ile Green (s) 60.0 60.0 50 690 137 137 137 0.0 0.0
50th %ile Term Code Max Max Min  Hold Gap Gap Gap Skip  Skip
30th %ile Green (s) 60.0  60.0 00 600 107 107 107 0.0 0.0
30th %ile Term Code Max Max Skip  Hold Gap Gap Gap Skip  Skip
10th %ile Green (s) 60.0 600 00 600 8.1 8.1 8.1 0.0 0.0
10th %ile Term Code Max  Max Skip  Hold Gap Gap Gap Skip  Skip
Queue Length 50th (ft) 621 3 64 98 0 1
Queue Length 95th (ft) #1287 16 172 186 46 9
Internal Link Dist (ft) 1920 1420 920 420
Turn Bay Length (ft) 100
Base Capacity (vph) 1440 337 1627 356 405 317
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reducin 0 0 - 0 0 0 0
Reduced v/c Ratio 0.92 009 028 050 025 0.01
Intersection Summary
Area Type: Other

Cycle Length: 116

Actuated Cycle Length: 88.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.92

Intersection Signal Delay: 23.8
Intersection Capacity Utilization 94.4%

Intersection LOS: C
ICU Level of Service F
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Lanes, Volumes, Timings 2020 Build Conditons
4: Central St & Route 30 Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 105

70th %ile Actuated Cycle: 93.3

50th %ile Actuated Cycle: 90.7

30th %ile Actuated Cycle: 78.7

10th %ile Actuated Cycle: 76.1

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 4: Central St & Route 30

¥ o1
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HCM 2010 TWSC

5: Firmin Avenue/Pleasant Street Connector & Site Drive

2020 Build Conditons
Weekday Morning Peak Hour

Intersection

Intersection Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 19 719 3 18 460 107 0 0 2 11 0 7

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop  Stop

RT Channelized - - None - - None - - None - - None

Storage Length 125 - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97

Heavy Vehicles, % 0 2 2 2 3 0 2 2 2 0 2 0

Mvmt Flow 20 741 3 19 474 110 0 0 2 11 0 7

Maijor/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow Al 585 0 0 744 0 0 1352 1404 372 976 1350 529
Stage 1 - - - - - - 782 782 - 566 566 -
Stage 2 - - - - - - 570 622 - 410 784 -

Follow-up Headway 2.2 - - 222 - 3519 4019 3319 35 4.019 3.3

Pot Capacity-1 Maneuver 1000 - - 859 - - 118 139 626 220 150 554
Stage 1 - - - - - - 354 404 - 513 507 -
Stage 2 - - - - - 506 478 - 595 403 -

Time blocked-Platoon, % - - - -

Mov Capacity-1 Maneuver 1000 - - 859 - - 111 130 626 208 140 554

Mov Capacity-2 Maneuver - - - - - - 111 130 - 208 140 -
Stage 1 - - - - - 342 390 - 496 490 -
Stage 2 - - - - - - 483 462 - 573 389 -

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.3 10.8 19

HCM LOS B C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity (veh/h) 626 1000 - - 859 - - 275

HCM Lane V/C Ratio 0.003 0.02 - - 0.022 - - 0.067

HCM Control Delay (s) 108 8672 0.1 - 9283 0 - 19

HCM Lane LOS B A A A A C

HCM 95th %tile Q(veh) 001 006 - - 0.066 - - 0218

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Lanes, Volumes, Timings

2020 Build Conditons - Mitigated
Weekday Morning Peak Hour

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

A ey AN 2SS
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & if 1> ¥ 4
Volume (vph) 262 0 779 0 0 0 0 b5 22 398 330 0
Ideal Flow {vphpl) 1800 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900
Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14
Lane Util. Factor 100 100 100 100 100 100 100 085 08 100 100 1.00
Frt 0.850 0.957
Fit Protected 0.950 0.950
Satd. Flow (prot) 0 1948 1812 0 0 0 0 3381 0 1888 2007 0
Fit Permitted 0.950 0.702
Satd. Flow (perm) 0 1948 1812 0 0 0 0 3381 0 1385 2007 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 721 23
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1000 1000 575 425
Travel Time (s) 227 227 131 97
Peak Hour Factor 095 095 085 095 09 09 09 095 095 095 085 085
Heavy Vehicles (%) 5% 0% 1% 0% 0% 0% 0% 9% 9% 2% 1% 0%
Adj. Flow (vph) 276 0 820 0 0 0 0 58 23 419 347 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 276 820 0 0 0 0 81 0 419 347 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 14
Link Offset(ft) 0 0 0 0
Crosswalk Width(f}) 16 16 16 16
Two way Left Turn Lane
Headway Factor 085 085 08 08 08 08 092 092 092 092 092 092
Turning Speed (mph) 15 9 15 9 15 ] 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex Ch+Ex Cl+Ex Cl+Ex Cl+Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA  Free NA D.P+P NA
Protected Phases 2 2 3 15 135
Permitted Phases Free 3
Detector Phase 2 2 3 15 135
Switch Phase
Minimum Initial (s) 6.0 6.0 12.0
Minimum Split {s) 1.0 110 17.0
Total Split (s) 240 240 17.0
Total Split (%) 30.0% 30.0% 21.3%
Maximum Green (s) 190 19.0 12.0
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Lanes, Volumes, Timings 2020 Build Conditons - Mitigated
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

Lane Group g1 @5
Lane Configurations
Volume {vph)

[deal Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(f)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 13.0 1.0
Total Split (s) 28.0 11.0
Total Split (%) 3%  14%
Maximum Green (s) - 23.0 6.0
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Lanes, Volumes, Timings

2020 Build Conditons - Mitigated
Weekday Morning Peak Hour

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

A ey ¢ AN 2L S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Yellow Time (s) 4.0 4,0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 20 2.0 2.0
Recall Mode None  None None
Act Effct Green (s) 159 724 13.2 443 484
Actuated g/C Ratio 022 1.00 0.18 081 067
v/c Ratio 064 045 0.13 039 026
Control Delay 33.8 0.8 221 7.6 5.7
Queue Delay 0.0 0.0 0.0 0.1 0.0
Total Delay 338 0.8 221 1.7 57
LOS C A C A A
Approach Delay 9.1 22.1 6.8
Approach LOS A C A
90th %ile Green (s) 190 190 12.0
90th %ile Term Code Max  Max Max
70th %ile Green (s) 19.0 190 12.0
70th %ile Term Code Max  Max Max
50th %ile Green (s) 16.9 169 12.0
50th %ile Term Code Gap  Gap Max
30th %ile Green (s) 128 128 12.0
30th %ile Term Code Gap  Gap Max
10th %ile Green (s) 8.3 8.3 12.0
10th %ile Term Code Gap Gap Max
Queue Length 50th (ft) 118 0 12 71 56
Queue Length 95th (ft) 197 0 32 121 96
Internal Link Dist (ft) 920 920 495 345
Turn Bay Length (ft)
Base Capacity (vph) 546 1812 635 1181 1464
Starvation Cap Reductn 0 0 0 108 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 051 045 0.13 039 024
Intersection Summary
Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 72.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 8.7
Intersection Capacity Utilization 49.9%

Analysis Period (min) 15

90th %ile Actuated Cycle: 80
70th %ile Actuated Cycle: 80

Intersection LOS: A
ICU Level of Service A
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Lanes, Volumes, Timings 2020 Build Conditons - Mitigated

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour
Lane Group g1 @5
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 20 20
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Confrol Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 230 6.0
90th %ile Term Code Max  Max
70th %ile Green (s) 23.0 6.0
70th %ile Term Code Max  Max
50th %ile Green (s) 22.0 6.0
50th %ile Term Code Gap Max
30th %ile Green (s) 16.9 6.0
30th %ile Term Code Gap  Max
10th %ile Green (s) 11.2 6.0
10th %ile Term Code Gap Max
Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020Build Conditons - Mitigated
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

50th %ile Actuated Cycle: 76.9
30th %ile Actuated Cycle: 67.7
10th %ile Actuated Cycle: 57.5

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings
2. Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 Build Conditons - Mitigated
Weekday Morning Peak Hour

A ey AN M)A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & if b1 y s & if &
Volume (vph) 14 28 690 29 329 51 253 28 36 4 9 3
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width {ff) 12 12 12 12 12 12 14 14 14 12 12 12
Storage Length (ft) 0 0 0 200 0 0 0 0
Storage Lanes 0 1 1 1 0 1 0 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 100 100 100 100 100 100 {100 100 100 1.00 1.00
Frt 0.850 0.980 0.850 0.975
Fit Protected 0.984 0.950 0.957 0.988
Satd. Flow (prot) 0 1638 1599 1612 1815 0 0 1840 1656 0 1830 0
FIt Permitted 0.794 0.729 0.736 0.851
Satd. Flow (perm) 0 1321 1599 1237 1815 0 0 1415 1656 0 1576 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 7M1 10 37 3
Link Speed (mph) 30 30 30 30
Link Distance (ft) 250 1000 425 500
Travel Time (s) 5.7 227 9.7 114
Peak Hour Factor 097 097 097 097 097 097 097 097 097 097 097 097
Heavy Vehicles (%) 0%  21% 1% 12% 3% 0% 6% 0% 4% 0% 0% 0%
Adj. Flow (vph) 14 29 M 30 339 53 261 29 37 4 9 3
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 43 7M1 30 392 0 0 290 37 0 16 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 092 092 092 100 100 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type CHEx CHEx CitEx CH+Ex Cl+Ex Cl+Ex ChtEx Cl+Ex Cl+kEx ClHEx
Detector 1 Channel .
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+ov  Perm NA D.P+P NA  Prot Perm NA
Protected Phases 1 23 1 23 235 235 5
Permitted Phases 1 1 1 5 5
Detector Phase 1 1 23 1 1 23 235 235 5 5
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 6.0 6.0
Minimum Split (s) 13.0 130 13.0 130 1.0 1.0
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Lanes, Volumes, Timings 2020 Build Conditons - Mitigated
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Lane Group 72 23
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)

Crosswalk Width(t)

Two way Left Tumn Lane
Headway Factor

Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Swifch Phase

Minimum Initial (s) 60 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings

2020 Build Conditons - Mitigated

2: Crossing Boulevard/Site Drive & Pleasant Street Connector

Weekday Morning Peak Hour

T N . R
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 28.0 280 280 280 1.0 1.0
Total Split (%) 35.0% 35.0% 35.0% 35.0% 13.8% 13.8%
Maximum Green (s) 230 230 230 230 6.0 6.0
Yellow Time (s) 4.0 40 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag lead Lead lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 20 2.0 20 2.0
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 199 572 199 1989 403 444 71
Actuated g/C Ratio 027 079 027 027 056  0.61 0.10
v/c Ratio 012 050 009 077 030 0.04 0.10
Control Delay 211 15 209 355 1.0 01 31.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 211 15 209 355 1.0 0.1 31.6
LOS c A C D A A C
Approach Delay 2.6 34.5 0.9 31.6
Approach LOS A C A C
90th %ile Green (s) 230 230 230 230 8.0 8.0
90th %ile Term Code Max  Max Max  Max Max  Max
70th %ile Green (s) 230 230 230 230 6.0 6.0
70th %ile Term Code Max  Max Max  Max Max  Max
50th %ile Green (s) 220 220 220 220 6.0 6.0
50th %ile Term Code Gap  Gap Gap  Gap Max  Max
30th %ile Green (s) 16.9 169 169 169 6.0 8.0
30th %ile Term Code Gap  Gap Gap  Gap Max  Max
10th %ile Green (s) 112  11.2 12 112 - 80 8.0
10th %ile Term Code Gap Gap Gap Gap Max  Max
Queue Length 50th (ft) 15 0 10 162 2 0 8
Queue Length 95th (ft) 39 14 30 268 2 m0 25
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length (ft)
Base Capacity (vph) 445 1407 416 617 972 1020 167
Starvation Cap Reducin 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 010 051 007 064 030 0.04 0.10
Intersection Summary
Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 72.4

Natural Cycle: 60

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.77

Intersection Signal Delay: 11.4
Intersection Capacity Utilization 78.1%

Intersection LOS: B
ICU Level of Service D
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Lanes, Volumes, Timings 2020 Build Conditons - Mitigated

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour
Lane Group g2 23
Total Split (s) 240 170
Total Split (%) 30% 2%
Maximum Green (s) 19.0 120
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode None  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 19.0 120
90th %ile Term Code Max  Max
70th %ile Green (s) 19.0 120
70th %ile Term Code Max  Max
50th %ile Green (s) 169 120
50th %ile Term Code Gap Max
30th %ile Green (s) 128 120
30th %ile Term Code Gap  Max
10th %ile Green (s) 83 120
10th %ile Term Code Gap Max
Queue Length 50th (/)

Queue Length 95th (it)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons - Mitigated
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Moming Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 80

70th %ile Actuated Cycle: 80

50th %ile Actuated Cycle: 76.9

30th %ile Actuated Cycle: 67.7

10th %ile Actuated Cycle: 57.5

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
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Lanes, Volumes, Timings

2020 Build Conditons - Mitigated

3. Willow Street/Boston Road & Firmin Avenue & Valley Road

Weekday Morning Peak Hour

A ey T AN 2 M
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR SBL S8BT
Lane Configurations L] y b y e & &
Volume (vph) 851 566 89 70 226 1 170 3 6 21 148 208
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1800 1900 1800 1900
Storage Length (ft) 300 0 150 0 ~ 0 0
Storage Lanes 2 0 1 0 0 0
Taper Length {ft) 100 100 25
Lane Util. Factor 097 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.980 0.935 0.904
Flt Protected 0.950 0.950 0.995 0.980
Satd. Flow (prot) 3433 1830 0 1736 1720 0 0 0 1497 0 0 1847
Flt Permitted 0.950 0.950 0.967 0.851
Satd. Flow (perm) 3433 1830 0 1736 1720 0 0 0 1454 0 0 1604
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 1 41 22
Link Speed (mph) 30 30 30 30
Link Distance {ft) 1350 900 1000 400
Travel Time (s) 30.7 205 22.7 9.1
Peak Hour Factor 095 095 095 095 095 095 095 09 09 09 095 095
Heavy Vehicles {%) 2% 2% 0% 4% 2% 6% 5% 0% 1% 17% 2% 0%
Adj. Flow {vph) 685 596 94 74 238 1 179 3 6 22 156 219
Shared Lane Traffic (%)
Lane Group Flow {(vph) 685 690 0 74 418 0 0 0 3 0 0 375
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left left Right Right Left Left  Right Left Left
Median Width(ft) 24 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 9 9 15 9 15
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex  Cl+Ex Cl+Ex Cl+Ex Cl+Ex  Cl+Ex Cl+Ex CHEX
Detector 1 Channel ,
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Prot NA Perm NA Perm NA
Protected Phases 5 2 1 6 8 8
Permitted Phases 8 8
Detector Phase 5 2 1 6 8 8 8 8
Switch Phase
Minimum Initial (s) 80 100 50 100 6.0 8.0 6.0 6.0
Minimum Split (s) 11.0 150 10.0 15.0 1.0 1.0 1.0 110
Total Split (s) 230 410 10.0 280 280 280 280 280
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Lanes, Volumes, Timings
3. Willow Street/Boston Road & Firmin Avenue & Valley Road

A R VN
Lane Group SBR SBR2 SEL2 SEL  SER
LaneConfigurations d b
Volume (vph) 239 7 5 8 1
[deal Flow (vphpl) 1900 1900 1900 1900 1900
Storage Length (ft) 200 0 0
Storage Lanes 1 1 0
Taper Length (ft) 25
Lane Util. Factor 1.00 100 1.00 100 1.00
Frt 0.850 0.989
Fit Protected 0.956
Satd. Flow (prot) 1548 0 0 179 0
Fit Permitted 0.956
Satd. Flow (perm) 1548 0 0 179 0
Right Turn on Red Yes
Satd. Flow (RTOR) 85
Link Speed (mph) 30
Link Distance (ft) 762
Travel Time (s) 17.3
Peak Hour Factor 09 09 095 09 095
Heavy Vehicles (%) 4%  15% 0% 0% 0%
Adj. Flow (vph) 252 7 5 6 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 259 0 0 12 0
Enter Blocked Intersection No No No No No
Lane Alignment Right  Right Left Left  Right
Median Width(ft) 12
Link Offset(ft) 0
Crosswalk Width(ft) 16
Two way Left Turn Lane
Headway Factor 1.00 100 1.00 100 1.00
Turning Speed (mph) 9 9 15 15 9
Number of Detectors 1 1 1
Detector Template
Leading Detector (ft) 50 50 50
Trailing Detector (ft) 0 0 0
Detector 1 Position(ft) 0 0 0
Detector 1 Size(f) 50 50 50
Detector 1 Type Cl+Ex Cl+Ex CMHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0
Turn Type pm+ov Split NA
Protected Phases 5 7 7
Permitted Phases 8
Detector Phase 5 7 7
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0
Minimum Split (s) 11.0 1.0 1.0
Total Split (s) 23.0 1.0 110
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Lanes, Volumes, Timings

3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2020 Build Conditons - Mitigated

Weekday Morning Peak Hour

Ay v AN 2
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR SBL  SBT
Total Spiit (%) 25.6% 45.6% 11.1% 311% N1%  3M1% 3MNA% 1A%
Maximum Green (s) 18.0  36.0 50 230 230 230 230 230
Yeliow Time (s) 4.0 4.0 4.0 4.0 40 4.0 4.0 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 40 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0 2.0
Recall Mode None Min None Min None None None None
Act Effct Green (s) 187 3741 81 219 22.1 22.1
Actuated g/C Ratio 0.24 048 008 029 0.29 0.29
v/c Ratio 082 078 054 080 0.07 0.81
Control Delay 387 264 535 377 12.7 42.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 387 264 535 3717 12.7 42.7
LOS D c D D B D
Approach Delay 32.6 40.1 12.7 281
Approach LOS C D B C
90th %ile Green {s) 180 36.0 50 230 230 230 230 230
90th %ile Term Code Max  Max Max  Max Max  Max Max  Max
70th %ile Green (s) 18.0  36.0 50 230 230 230 230 230
70th %ile Term Code Max  Max Max  Max Max  Max Max  Max
50th %ile Green (s) 180 36.0 50 230 230 230 230 230
50th %ile Term Code Max  Max Max  Max Max  Max Max  Max
30th %ile Green (s) 18.0 337 50 207 212 21.2 212 2.2
30th %ile Term Code Max  Hold Max  Gap Gap  Gap Gap Gap
10th %ile Green (s) 157 357 00 150 183 153 153 153
10th %ile Term Code Gap  Hold Skip  Gap Gap  Gap Gap  Gap
Queue Length 50th (ft) 165 272 36 167 3 167
Queue Length 95th (ft) #307  #582 #107 #3170 25 #364
Internal Link Dist (ft) 1270 820 920 320
Turn Bay Length (ft) 300 150
Base Capacity (vph) 863 201 137 574 476 509
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 079 077 054 073 0.07 0.74
Intersection Summary
Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 76.8

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 32.7

Intersection Capacity Utilization 85.0%

Analysis Period (min) 15

Intersection LOS: C

ICU Level of Service E
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Lanes, Volumes, Timings 2020 Build Conditons - Mitigated

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour
WA T VY
Lane Group SBR SBR2 SEL2 SEL  SER
Total Split (%) 25.6% 12.2% 12.2%
Maximum Green (s) 18.0 6.0 8.0
Yellow Time (s) 4.0 40 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lead Llead lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 20 2.0 2.0
Recall Mode None None  None
Act Effct Green (s) 44.9 7.1
Actuated g/C Ratio 0.58 0.09
v/c Ratio 0.28 0.07
Confrol Delay 6.9 37.1
Queue Delay 0.0 0.0
Total Delay 6.9 371
LOS A D
Approach Delay 371
Approach LOS D
90th %ile Green (s) 18.0 6.0 6.0
90th %ile Term Code Max Max  Max
70th %ile Green (s) 18.0 0.0 0.0
70th %ile Term Code Max Skip  Skip
50th %ile Green (s) 18.0 0.0 0.0
50th %ile Term Code Max Skip  Skip
30th %ile Green (s) 18.0 0.0 0.0
30th %ile Term Code Max Skip  Skip
10th %ile Green (s) 15.7 0.0 0.0
10th %ile Term Code Gap Skip Skip
Queue Length 50th (it) 35 6
Queue Length 95th (ft) 97 24
Internal Link Dist (ft) 682
Turn Bay Length (ft) 200
Base Capacity (vph) 951 166
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Rafio 0.27 0.07

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons - Mitigated
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour

90th %ile Actuated Cycle: 90

70th %ile Actuated Cycle: 79

50th %ile Actuated Cycle: 79

30th %ile Actuated Cycle: 74.9

10th %ile Actuated Cycle: 61

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road

G:\Projects\720 - Framingham (Normandy)\Synchro\720 B AM (Mitigated).syn
MDM Transportation Consultants, Inc



Lanes, Volumes, Timings

2013 Existing Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
A ey ¢ AN A2 ML S

Lane Group FEBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations ) if 1 L %

Volume (vph) 85 1 31 0 0 0 0 873 81 455 3 0

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ff) 16 16 16 16 16 16 14 14 14 14 14 14

Lane Util. Factor 100 100 100 100 100 100 100 095 09 100 1.00 1.00

Fri 0.850 0.987

Flt Protected 0.953 0.950

Satd. Flow (prot) 0 1937 1760 0 0 0 0 3801 0 1906 1949 0

Flt Permitted 0.953 0.131

Satd. Flow (perm) 0 1937 1760 0 0 0 0 3801 0 263 1949 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 185 10

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1000 1000 575 425

Travel Time (s) 22.7 22.7 131 9.7

Peak Hour Factor 089 089 08 089 08 08 089 08 08 08 089 089

Heavy Vehicles (%) 8% 0% 4% 0% 0% 0% 0% 0% 0% 1% 4% 0%

Adj. Flow (vph) 96 1 35 0 0 0 0 981 el 511 35 0

Shared Lane Traffic (%)

Lane Group Flow {vph) 0 97 35 0 0 0 0 1072 0 511 35 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left  Right

Median Width(ft) 0 0 0 14

Link Offset(ft) 0 0 0 0

Crosswalk Width(it) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 08 08 08 08 08 092 092 092 092 092 092

Turning Speed (mph) 15 9 15 g 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Split NA  Free NA D.P+P NA

Protected Phases 2 2 3 15 135

Permitted Phases Free 3

Detector Phase 2 2 3 15 135

Switch Phase

Minimum Initial (s) 8.0 6.0 12.0

Minimum Split (s) 1.0 110 17.0

Total Split (s) 2710 270 35.0

Total Split (%) 27.0% 27.0% 35.0%

Maximum Green (s) 220 220 30.0

G:\Projects\720 - Framingham (Normandy)\Synchro\720 XPM.syn

MDM Transportaton Consultants, Inc



Lanes, Volumes, Timings 2013 Existing Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

Lane Group g1 25
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)
Crosswalk Width(it)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Traifing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type

Protected Phases 1 5
Permitted Phases
Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 130 110
Total Split (s) 230 150
Total Split (%) 23%  15%
Maximum Green (s) 18.0  10.0
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Lanes, Volumes, Timings

2013 Existing Conditions

1. Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Ay ¢ AN AL A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT _ SBR

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0

Total Lost Time (s) 4.0 4.0

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 20 20

Recall Mode None None None

Act Effct Green (s) 16.3 929 30.5 646  68.6

Actuated g/C Ratio 0.18  1.00 0.33 070 074

vic Ratio 0.29 0.02 0.86 065 002

Control Delay 35.1 0.0 377 21.7 40

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 35.1 0.0 377 217 4.0

LOS D A D C A

Approach Delay 258 317 20.5

Approach LOS C D C

90th %ile Green (s) 220 220 30.0

90th %ile Term Code Max  Max Max

70th %ile Green (s) 185 185 30.0

70th %ile Term Code Gap Gap Max

50th %ile Green (s) 149 1489 30.0

50th %ile Term Code Gap Gap Max

30th %ile Green (s) 125 1258 30.0

30th %ile Term Code Gap Gap Max

10th %ile Green (s) 9.6 9.6 27.2

10th %ile Term Code Gap  Gap Gap

Queue Length 50th (ft) 50 0 302 146 4

Queue Length 95th () 94 0 #454 255 14

Internal Link Dist (ft) 920 920 495 345

Turn Bay Length (ft)

Base Capacity (vph) 480 1760 1278 785 1432

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 020 0.02 0.84 065 0.02

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 92.9

Natural Cycle: 55

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89

intersection Signal Delay: 31.4
Intersection Capacity Utilization 66.9%
Analysis Period (min) 15

90th %ile Actuated Cycle: 100

70th %ile Actuated Cycle: 96.5

Intersection LOS: C
ICU Level of Service C
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Lanes, Volumes, Timings 2013 Existing Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Lane Group g1 g5
Yellow Time (s) 4,0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 20
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 18.0 10.0
90th %ile Term Code Max  Max
70th %ile Green (s) 180 100
70th %ile Term Code Max  Max
50th %ile Green (s) 18.0 100
50th %ile Term Code Max  Max
30th %ile Green (s) 18.0 100
30th %ile Term Code Max  Max
10th %ile Green (s) 18.0 100
10th %ile Term Code Max  Max
Queue Length 50th (ft)

Queue Length 95th (ff)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2013 Existing Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

50th %ile Actuated Cycle: 92.9

30th %ile Actuated Cycle: 90.5

10th %ile Actuated Cycle: 84.8

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings

2013 Existing Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
A ey ¢ AN b 2 MY

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 [ % B g l &

Volume (vph) 0 22 419 64 310 0 371 0 587 0 3 1

[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 14 14 14 12 12 12

Storage Length (ff) 0 0 0 200 0 0 0 0

Storage Lanes 0 1 1 1 0 1 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Frt 0.850 0.850 0.966

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 1597 1599 1787 1863 0 0 1888 1723 0 1835 0

Flt Permitted 0.742 0.755

Satd. Flow (perm) 0 1597 1599 1396 1863 0 0 1500 1723 0 1835 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 460 645 1

Link Speed (mph) 30 30 30 30

Link Distance (ft) 250 1000 425 500

Travel Time (s) 5.7 22.7 9.7 11.4

Peak Hour Factor 091 091 091 091 091 091 0981 091 091 091 091 09

Heavy Vehicles {%) 0% 19% 1% 1% 2% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 0 24 460 70 341 0 408 0 645 0 3 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 24 460 70 341 0 .0 408 845 0 4 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 100 100 082 092 092 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type CHEx Cl+Ex ChHEx CiEx CH+Ex CHEx Cl+Ex Ch+Ex Cl+Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA pm+ov  Perm NA D.P+P NA  Prot Perm NA

Protected Phases 1 23 1 23 235 235 5

Permitted Phases 1 1 1 5 5

Detector Phase 1 1 23 1 1 23 235 235 5 5

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 6.0 6.0

Minimum Split (s) 13.0 130 130 130 1.0 110
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Lanes, Volumes, Timings 2013 Existing Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Lane Group @2 23
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (f)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

FIt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)

Crosswalk Width(f)

Two way Left Turn Lane
Headway Factor

Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (f})
Trailing Detector (f)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Switch Phase

Minimum Initial (s) 80 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings

2013 Existing Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
L P T U B T 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 230 230 230 230 150 150
Total Split (%) 23.0% 23.0% 23.0% 23.0% 15.0% 15.0%
Maximum Green (s) 180  18.0 180 18.0 100  10.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Llead Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 20 2.0 20 2.0
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 191 738 191 194 618 658 11.0
Actuated g/C Ratio 021 079 021 02 067 071 0.12
v/c Ratio 007 034 024 089 034 046 0.02
Control Delay 32.8 09 35 643 0.8 6.3 35.5
Queue Delay 0.0 0.0 0.0 0.0 0.5 0.5 0.0
Total Delay 32.8 09 35 643 1.2 6.8 355
LOS C A D E A A D
Approach Delay 25 59.4 4.6 355
Approach LOS A E A D
90th %ile Green (s) 180 180 180  18.0 100 100
90th %ile Term Code Max Max Max  Max Max  Max
70th %ile Green (s) 180 180 180 180 10.0  10.0
70th %ile Term Code Max Max Max  Max Max  Max
50th %ile Green (s) 180 180 180 18.0 10.0 100
50th %ile Term Code Max Max Max  Max Max  Max
30th %ile Green (s) 180  18.0 180 18.0 10.0 100
30th %ile Term Code Max  Max Max  Max Max  Max
10th %ile Green (s) 18.0 180 180  18.0 10.0 100
10th %ile Term Code Max  Max Max  Max Max  Max
Queue Length 50th (ft) 12 0 35 197 0 109 2
Queue Length 95th (ft) 35 14 80  #392 0 m160 12
Internal Link Dist () 170 920 345 420
Turn Bay Length (ft)
Base Capacity (vph) 327 1311 286 382 1220 1404 218
Starvation Cap Reductn 0 0 0 0 424 361 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 007 034 024 089 051 062 0.02
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 92.9

Natural Cycle: 55

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.89

Intersection Signal Delay: 15.7
Intersection Capacity Utilization 58.0%

Intersection LOS: B
ICU Level of Service B
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Lanes, Volumes, Timings 2013 Existing Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
Lane Group g2 g3
Total Split (s) 270 350
Total Split (%) 2%  35%
Maximum Green (s) 220 300
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode None  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 220 300
90th %ile Term Code Max = Max
70th %ile Green (s) 185 300
70th %ile Term Code Gap Max
50th %ile Green (s) 149 300
50th %ile Term Code Gap Max
30th %ile Green (s) 125 300
30th %ile Term Code Gap  Max
10th %ile Green (s) 96 272
10th %ile Term Code Gap Gap
Queue Length 50th (ft)

Queue Length 95th (/)

Internal Link Dist (ff)

Turn Bay Length (f)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2013 Existing Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 100

70th %ile Actuated Cycle: 96.5

50th %ile Actuated Cycle: 92.9

30th %ile Actuated Cycle: 90.5

10th %ile Actuated Cycle: 84.8

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Sireet Connector
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Lanes, Volumes, Timings

2013 Existing Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
Aoy ¢ AN A D

Lane Group EBL EBT EBR - WBL WBT WBR WBR2 NBL2 NBL NBT NBR  SBL

Lane Configurations L1 T % T &

Volume (vph) 285 325 18 15 501 13 153 30 2 28 43 65

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length () 300 0 150 0 0 0 0

Storage Lanes 2 0 1 0 0 0 0

Taper Length (ft) 100 100 25 25

Lane Util. Factor 097 100 100 100 100 100 100 100 100 100 1.00 1.00

Frt 0.992 0.963 0.943

Flt Protected 0.950 0.950 0.985

Satd. Flow (prot) 3433 1865 0 1626 1802 0 0 0 0 1685 0 0

Flt Permitted 0.950 0.950 0.877

Satd. Flow (perm) 3433 1865 0 1626 1802 0 0 0 0 1158 0 0

Right Turn on Red Yes Yes Yes

Satd. Flow (RTOR) 3 13 26

Link Speed (mph) 30 30 30

Link Distance {ft) 1350 900 1000

Travel Time (s) 30.7 20.5 227

Peak Hour Factor 096 096 096 09 09 09 09 096 09 096 096 096

Heavy Vehicles (%) 2% 1% 2% 1% 2% 3% 0% 4%  50% 5% 3% 2%

Adj. Flow (vph) 297 339 19 16 522 14 159 3 2 29 45 68

Shared Lane Traffic (%)

Lane Group Flow {vph) 297 358 0 16 695 0 0 0 0 107 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Right Left Left Left  Right Left

Median Width(ft) 24 24 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 9 15 15 9 15

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex  Cl+Ex Cl+Ex Cl+Ex CHEx Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Prot NA Perm  Perm NA Perm

Protected Phases 5 2 1 6 8

Permitted Phases 8 8 8

Detector Phase 5 2 1 6 8 8 8 8

Switch Phase

Minimum Initial (s) 6.0 100 50 100 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 150 100 15.0 710 10 10 11.0

Total Split (s) 300 700 10.0 500 350 350 350 35.0
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Lanes, Volumes, Timings 2013 Existing Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
IR VO

Lane Group SBT SBR SBR2 SEL2  SEL  SER

Lane Configurations ) 'l L

Volume (vph) 118 574 14 2 8 1

Ideal Flow (vphpi) 1800 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 0

Storage Lanes 1 1 0

Taper Length {ff) 25

Lane Util. Factor 100 100 100 100 100 1.00

Frt 0.850 0.988

Flt Protected 0.983 0.957

Satd. Flow (prot) 1831 1599 0 0 1796 0

Fit Permitted 0.802 0.957

Satd. Flow (perm) 1494 1599 0 0 179% 0

Right Turn on Red Yes

Satd. Flow (RTOR) 59

Link Speed (mph) 30 30

Link Distance (ft) 400 762

Travel Time (s) 9.1 17.3

Peak Hour Factor 096 096 09 09 09 096

Heavy Vehicles (%) 2% 1% 0% 0% 0% 0%

Adj. Flow {vph) 123 598 15 2 8 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 191 613 0 0 11 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Right Left Left  Right

Median Width(ft) 0 12

Link Offset(ft) 0 0

Crosswalk Width(ft) 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 1.00

Turning Speed (mph) 9 9 15 15 9

Number of Detectors 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50

Trailing Detector (i) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 50 50 50 50

Detector 1 Type Cl+Ex CHEX ChHEx CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Turn Type NA  pm+ov Split NA

Protected Phases 8 5 7 7

Permitted Phases 8

Detector Phase 8 5 7 7

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0

Minimum Split () 110 110 1.0 1.0

Total Split (s) 350 300 150 150
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Lanes, Volumes, Timings
3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2013 Existing Conditions

Weekday Evening Condition

A ey ¢ AN 2D
Lane Group FBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR  SBL
Total Split (%) 23.1% 53.8% 7.7% 38.5% 26.9% 26.9% 26.9% 26.9%
Maximum Green (s) 250 650 50 450 300 300 300 30.0
Yellow Time (s) 4,0 4.0 40 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 40 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0 2.0
Recall Mode None Min None Min None None None None
Act Effct Green (s) 206  68.1 8.1 469 171
Actuated g/C Ratio 0.21 0.69 0.068 048 0.17
v/c Ratio 041 028 0.16  0.81 0.48
Control Delay 36.7 9.1 41 333 36.9
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 36.7 9.1 541 333 36.9
LOS D A D c D
Approach Delay 21.6 33.8 36.9
Approach LOS c C D
90th %ile Green (s) 250 650 50 450 261 261 261 26.1
90th %ile Term Code Max  Hold Max  Max Gap Gap Gap Gap
70th %ile Green (s) 243 643 50 450 192 192 192 19.2
70th %ile Term Code Gap  Hold Max  Max Gap Gap Gap Gap
50th %ile Green (s) 205 705 00 450 154 154 154 15.4
50th %ile Term Code Gap  Hold Skip Max Gap Gap Gap Gap
30th %ile Green (s) 164 664 00 450 125 125 125 125
30th %ile Term Code Gap  Hold Skip  Max Gap Gap Gap Gap
10th %ile Green (s) 129 629 00 450 9.3 9.3 9.3 9.3
10th %ile Term Code Gap  Hold Skip  Max Gap Gap Gap Gap
Queue Length 50th () 79 56 9 338 45
Queue Length 95th (ff) 149 223 37 #815 1M1
Internal Link Dist (ft) 1270 820 920
Turn Bay Length (ft) 300 150
Base Capacity (vph) 921 1299 100 863 388
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 032 0.28 0.16  0.81 0.28
Intersection Summary
Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 98.7

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86

Intersection Signal Delay: 33.3
Intersection Capacity Utilization 88.7%
Analysis Period (min) 15

intersection LOS: C
ICU Level of Service E
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Lanes, Volumes, Timings 2013 Existing Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
NS Y
Lane Group SBT SBR SBR2 SEL2 SEL  SER
Total Split (%) 26.9% 23.1% 11.5% 11.5%
Maximum Green (s) 300 250 100 100
Yellow Time (s) 40 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag Lag Lead lead lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 20 2.0
Recall Mode None  None None  None
Act Effct Green (s) 174 418 7.2
Actuated g/C Ratio 017 042 0.07
v/c Ratio 074 086 0.08
Control Delay 575 368 50.9
Queue Delay 0.0 0.0 0.0
Total Delay 575 368 50.9
LOS E D D
Approach Delay 417 50.9
Approach LOS D D
90th %ile Green (s) 261 25.0 6.7 6.7
90th %ile Term Code Gap Max Gap Gap
70th %ile Green (s) 19.2 243 0.0 0.0
70th %ile Term Code Gap Gap Skip  Skip
50th %ile Green (s) 154 205 0.0 0.0
50th %ile Term Code Gap Gap Skip  Skip
30th %ile Green (s) 125 164 0.0 0.0
30th %ile Term Code Gap  Gap Skip  Skip
10th %ile Green (s) 93 129 0.0 0.0
10th %ile Term Code Gap  Gap Skip  Skip
Queue Length 50th (ft) 112 296 6
Queue Length 95th (ff) 218 537 29
internal Link Dist (ft) 320 682
Turn Bay Length (ft) 200
Base Capacity (vph) 478 802 204
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 040 076 0.05

Intersection Summary
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Lanes, Volumes, Timings 2013 Existing Conditions
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition

90th %ile Actuated Cycle: 122.8

70th %ile Actuated Cycle: 103.5

50th %ile Actuated Cycle: 95.9

30th %ile Actuated Cycle: 88.9

10th %ile Actuated Cycle: 82.2

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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Lanes, Volumes, Timings

2013 Existing Conditions

4: Central St & Route 30 Weekday Evening Condition
Ay v AN b A M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Lane Configurations T b % g i ¥ 8

Volume (vph) 0 585 218 61 1048 0 319 0 70 0 0 0

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1800 1900

Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12

Storage Length (f}) 0 0 100 0 225 0 0 0

Storage Lanes 0 0 1 0 1 1 0 0

Taper Length (ft) 25 100 100 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Fri 0.963 0.850 '

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 2053 0 1752 2007 0 0 1787 1599 0 1900 0

Fit Permitted 0.098 0.950

Satd. Flow (perm) 0 2053 0 181 2007 0 0 1787 1599 0 1900 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 85

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2000 1500 1000 500

Travel Time (s) 45.5 34.1 22.7 114

Peak Hour Factor 096 09 09 09 09 09 096 096 096 09 096 096

Heavy Vehicles (%) 0% 1% 1% 3% 1% 0% 1% 0% 1% 0% 0% 0%

Adj. Flow (vph) 0 609 227 64 1092 0 332 0 73 0 0 0

Shared Lane Traffic (%) '

Lane Group Flow (vph) 0 836 0 64 1092 0 0 332 73 0 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 08 08 100 082 09 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template ;

Leading Detector (it) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50

Detector 1 Type CIHEX Cl+Ex  Cl+Ex ChEx Ci+Ex Cl+Ex CHEx ClHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type NA pm+pt NA Split NA Prot  Split

Protected Phases 2 1 6 3 3 3 4 4

Permitted Phases 6

Detector Phase 2 1 6 3 3 3 4 4

Switch Phase

Minimum Initial (s) 21.0 50 100 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.0 140 9.0 9.0 9.0 9.0 9.0
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Lanes, Volumes, Timings

2013 Existing Conditions

4: Central St & Route 30 Weekday Evening Condition
N T N T S A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Split (s) 64.0 11.0 750 220 220 220 190 190

Total Split (%) 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 164% 16.4%

Maximum Green (s) 60.0 70 710 180 180 180 150 150

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 40 4.0 4.0 4.0 40

Lead/Lag Lag Lead lead Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.6 2.0 26 2.0 20 2.0 20 2.0

Recall Mode Min None Min None None None None None

Act Effct Green (s) 37.8 452 452 185 185

Actuated g/C Ratio 0.53 063 063 026 026

vic Ratio 0.77 0.27 087 072 015

Control Delay 18.8 73 188 38.8 6.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 18.8 73 188 38.8 8.7

LOS B A B D A

Approach Delay 18.8 18.2 33.0

Approach LOS B B C

90th %ile Green (s) 54.4 64 648 180 180  18.0 0.0 0.0

90th %ile Term Code Hold Gap  Gap Max Max  Max  Skip  Skip

70th %ile Green (s) 432 58 530 180 180 180 0.0 0.0

70th %ile Term Code Hold Gap  Gap Max Max Max  Skip  Skip

50th %ile Green (s) 34.8 54 442 180 180 180 0.0 0.0

50th %ile Term Code Hold Gap  Gap Max  Max  Max  Skip  Skip

30th %ile Green (s) 28.8 514 379 180 180 180 0.0 0.0

30th %ile Term Code Hold Gap Gap Max Max Max  Skip  Skip

10th %ile Green (s) 29.8 00 298 180 180 180 0.0 0.0

10th %ile Term Code Hold Skip  Gap Max Max Max Skip  Skip

Queue Length 50th (ft) 278 9 333 131 0

Queue Length 95th (ft) 418 20 503 #352 29

Internal Link Dist (ft) 1920 1420 920 420

Turn Bay Length () 100

Base Capacity (vph) 1734 270 1879 460 474

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 048 024 058 072 015

Intersection Summary

Area Type: Other

Cycle Length: 116

Actuated Cycle Length: 71.9

Natural Cycle; 90

Contro! Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.87

Intersection Signal Delay: 20.9
Intersection Capacity Utilization 79.5%

Intersection LOS: C
ICU Level of Service D
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Lanes, Volumes, Timings 2013 Existing Conditions
4: Central St & Route 30 Weekday Evening Condition

Analysis Period (min} 15

90th %ile Actuated Cycle: 90.8

70th %ile Actuated Cycle: 79

50th %ile Actuated Cycle: 70.2

30th %ile Actuated Cycle: 63.9

10th %ile Actuated Cycle: 55.8

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  4: Central St & Route 30
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HCM 2010 TWSC

2013 Existing Conditions

5: Firmin Avenue/Pleasant Street Connector & Site Drive Weekday Evening Condition

Infersection

Intersection Delay, s/veh 0

Movement EBL  EBT WBT WBR SBL SBR

Vol, veh/h 0 441 682 0 0 0

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free Free  Stop Stop

RT Channelized - None - None - None

Storage Length 125 - - - 0 -

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 91 91 91 91 91 91

Heavy Vehicles, % 0 1 2 0 0 0

Mvmt Flow 0 485 749 0 0 0

Major/Minor Major1 Major2 Minor2

Conflicting Flow All 749 0 - 0 a9 749
Stage 1 - - - - 749 -
Stage 2 - - - - 242 -

Follow-up Headway 2.2 - - - 3.5 3.3

Pot Capacity-1 Maneuver 869 - - - 260 415
Stage 1 - - - - 471 -
Stage 2 - - - - 782 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 869 - - - 260 415

Mov Capacity-2 Maneuver - - - - 260 -
Stage 1 - - - - 471
Stage 2 - - - - 782 -

Approach EB WB SB

HCM Control Delay, s 0 0 0

HCM LOS A

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 869 - - - 0

HCM Lane V/C Ratio - - - +

HCM Control Delay (s) 0 - - - 0

HCM Lane LOS A A

HCM 95th %tile Q{veh) 0 - - +

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Lanes, Volumes, Timings

2020 No-Build Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
A ey v AN A2 M S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & if s b1 4

Volume {vph) 97 1 32 0 0 0 0 904 84 555 32 0

[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14

Lane Util. Factor 100 100 100 100 100 100 100 09 095 100 100 1.00

Frt 0.850 0.987

Fit Protected 0.953 0.950

Satd. Flow (prot) 0 1937 1760 0 0 0 0 3801 0 1906 1949 0

FIt Permitted 0.953 0.129

Satd. Flow (perm) 0 1937 1760 0 0 0 0 3801 0 259 1949 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 185 10

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1000 1000 575 425

Travel Time (s) 22.7 22.7 13.1 9.7

Peak Hour Factor 089 083 08 089 08 08 08 08 089 08 08 089

Heavy Vehicles (%) 8% 0% 4% 0% 0% 0% 0% 0% 0% 1% 4% 0%

Adj. Flow (vph) 109 1 36 0 0 0 0 1016 94 624 36 0

Shared Lane Traffic (%) '

Lane Group Flow (vph) 0 110 36 0 0 0 0 1110 0 624 36 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 14

Link Offsef(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 085 08 08 08 08 092 092 092 092 092 092

Turning Speed (mph) 15 9 15 9 15 g 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type CH+Ex ChEx Cl+Ex ChHEX CHEx ClHEX

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Split NA  Free NA D.P+P NA

Protected Phases 2 2 3 15 135

Permitted Phases Free 3

Detector Phase 2 2 3 15 135

Switch Phase

Minimum Initial (s) 6.0 6.0 12.0

Minimum Split (s) 1.0 11.0 17.0

Total Split (s) 210 270 35.0

Total Split (%) 271.0% 27.0% 35.0%

Maximum Green (s) 220 220 30.0
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Lanes, Volumes, Timings 2020 No-Build Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

Lane Group g1 g5
Lane Configurations
Volume (vph)

Ideat Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)

Adj. Fiow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 130 1.0
Total Spiit (s) 230 150
Total Split (%) 23%  15%
Maximum Green (s) 180 100
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Lanes, Volumes, Timings

2020 No-Build Conditions

1. Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Ay v AN 2 A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Yeliow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0

Total Lost Time (s) 4.0 4.0

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 20 2.0 20

Recall Mode None None None

Act Effct Green (s) 175 945 30.9 65.0 69.0

Actuated g/C Ratio 019  1.00 0.33 069 073

vic Ratio 031  0.02 0.89 081  0.03

Control Delay 35.2 0.0 40.7 284 3.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 35.2 0.0 40.7 284 3.9

LOS D A D C A

Approach Delay 26.5 40.7 271

Approach LOS C D C

90th %ile Green (s) 220 220 30.0

90th %ile Term Code Max  Max Max

70th %ile Green (s) 200 200 30.0

70th %ile Term Code Gap  Gap Max

50th %ile Green (s) 164 164 30.0

50th %ile Term Code Gap  Gap Max

30th %ile Green (s) 139 139 30.0

30th %ile Term Code Gap  Gap Max

10th %ile Green (s) 1.0 11.0 29.4

10th %ile Term Code Gap Gap Gap

Queue Length 50th (ft) 58 0 326 199 4

Queue Length 95th (ft) 104 0 #482 #475 13

Internal Link Dist (i) 920 920 495 345

Turn Bay Length (ft)

Base Capacity (vph) 471 1760 1255 771 1407

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced vic Ratio 023 002 0.88 0.81 0.03

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 94.5

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00

Intersection Signal Delay: 34.9
intersection Capacity Utilization 73.8%
Analysis Period (min) 15

90th %ile Actuated Cycle: 100

70th %ile Actuated Cycle: 98

Intersection LOS: C
ICU Level of Service D
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Lanes, Volumes, Timings 2020 No-Build Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Lane Group g1 g5
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 180 100
90th %ile Term Code Max  Max
70th %ile Green (s) 180 100
70th %ile Term Code Max  Max
50th %ile Green (s) 18.0 100
50th %ile Term Code Max  Max
30th %ile Green (s) 18.0  10.0
30th %ile Term Code Max  Max
10th %ile Green (s) 180 100
10th %ile Term Code Max  Max
Queue Length 50th (ft)

Queue Length 95th {ft)

internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reducin
Storage Cap Reducin
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 No-Build Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

50th %ile Actuated Cycle: 94.4

30th %ile Actuated Cycle: 91.9

10th %ile Actuated Cycle: 88.4

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings 2020 No-Build Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
A a0y A8t AL S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 4 i ¥ T i if &>

Volume (vph) 2 23 483 86 332 7 389 4 608 19 38 10

Ideal Flow {vphpi) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 14 14 14 12 12 12

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 1 1 1 0 1 0 0

Taper Length (ft) 25 25 25 25

Lane Ufil. Factor 100 100 100 100 100 100 100 100 1.00 100 100 1.00

Frt 0.850 0.997 0.850 0.980

FIt Protected 0.996 0.950 0.953 0.986

Satd. Flow (prot) 0 1609 1599 1787 1858 0 0 1894 1723 0 1836 0

FIt Permitted 0.778 0.740 0.679 0.789

Satd. Flow (perm) 0 1257 1599 1392 1858 0 0 1349 1723 0 1469 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 531 1 668 7

Link Speed (mph}) 30 30 30 30

Link Distance (ft) 250 1000 425 500

Travel Time (s) 57 22.7 9.7 114

Peak Hour Factor 0.91 091 091 091 091 091 091 091 091 091 091 091

Heavy Vehicles (%) 0%  19% 1% 1% 2% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 2 25 531 73 365 8 427 4 668 21 42 11

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 27 531 73 373 0 0 431 668 0 74 0

Enter Blocked Intersection No No No No No No No No “No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 092 092 092 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex CHEx CHEx Ci+Ex CHEx Cl+Ex Cl+Ex ChHEx CiHEx CiHEX

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA pmtov  Perm NA D.P+P NA  Prot Perm NA

Protected Phases 1 23 1 23 235 235 5

Permitted Phases 1 1 1 5 5

Detector Phase 1 1 23 1 1 23 235 235 5 5

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 6.0 6.0

Minimum Split (s) 130 130 13.0 130 1.0 110
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Lanes, Volumes, Timings 2020 No-Build Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Lane Group g2 23
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)
Storage Lanes

Taper Length {ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)

Crosswalk Width(ft)

Two way Left Turn Lane
Headway Factor

Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (f})
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Switch Phase

Minimum Initial (s) 60 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings
2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 No-Build Conditions
Weekday Evening Condition

A ey ¢ AN 2L A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Spiit (s) 230 230 230 230 15.0 150
Total Split (%) 23.0% 23.0% 23.0% 23.0% 15.0% 15.0%
Maximum Green (s) 180  18.0 180  18.0 100 100
Yeliow Time (s) 4.0 4.0 4.0 40 40 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4,0 4.0 4.0 4.0
Lead/Lag lead Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 20 2.0 20 20
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 19.0 755 190 190 835 675 11.0
Actuated g/C Ratio 020 080 020 020 067 071 0.12
v/c Ratio 011 038 026 100 036 047 0.42
Control Delay 33.9 10 362 856 2.0 6.8 44.6
Queue Delay 0.0 0.0 0.0 0.0 0.2 0.6 0.8
Total Delay 33.9 1.0 362 856 22 74 454
LOS C A D F A A D
Approach Delay 26 77.6 5.4 454
Approach LOS A E A D
90th %ile Green (s) 180  18.0 18.0 180 10.0 100
90th %ile Term Code Max Max Max  Max Max  Max
70th %ile Green (s) 180 18.0 180 180 10.0 100
70th %ile Term Code Max Max Max Max Max  Max
50th %ile Green (s) 180 18.0 180 180 100 100
50th %ile Term Code Max Max Max Max Max  Max
30th %ile Green (s) 180 18.0 18.0 180 10.0 100
30th %ile Term Code Max Max Max  Max Max  Max
10th %ile Green (s) 18.0 18.0 18.0 180 10.0 100
10th %ile Term Code Max Max Max  Max Max  Max
Queue Length 50th (1) 13 0 37 224 1 122 38
Queue Length 95th (i) 39 15 82 #445 m2 mi51 87
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length (ft)
Base Capacity (vph) 252 1381 280 374 1202 1408 177
Starvation Cap Reductn 0 0 0 0 241 381 0
Spillback Cap Reductn 0 10 0 0 0 0 19
Storage Cap Reducin 0 0 0 0 0 0 0
Reduced v/c Ratio 011 039 026 1.00 045 065 0.47
Intersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 94.5

Natural Cycle: 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00

Intersection Signal Delay: 20.8
Intersection Capacity Utilization 62.8%

Intersection LOS: C
ICU Level of Service B
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Lanes, Volumes, Timings 2020 No-Build Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
Lane Group g2 83
Total Split (s) 270 350
Total Split {%) 21%  35%
Maximum Green (s) 220 300
Yellow Time (s) 4.0 40
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

“Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recali Mode None None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Controf Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 220 300
90th %ile Term Code Max  Max
70th %ile Green (s) 200 300
70th %ile Term Code Gap Max
50th %ile Green (s) 164 300
50th %ile Term Code Gap Max
30th %ile Green (s) 139 300
30th %ile Term Code Gap Max
10th %ile Green (s) 1.0 294
10th %ile Term Code Gap Gap
Queue Length 50th (ff)

Queue Length 95th (ft)

internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 No-Build Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 100

70th %ile Actuated Cycle: 98

50th %ile Actuated Cycle: 94.4

30th %ile Actuated Cycle: 91.9

10th %ile Actuated Cycle: 88.4

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
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Lanes, Volumes, Timings

2020 No-Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
A oy ¢ AN Y 2D

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR  SBL

Lane Configurations L] B % y s Fo

Volume (vph) 295 341 19 42 537 13 163 31 2 29 45 68

{deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 0 150 0 0 0 0

Storage Lanes 2 0 1 0 0 0 0

Taper Length (ft) 100 100 25 25

Lane Util. Factor 097 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.992 0.963 0.943

Flt Protected 0.950 0.950 0.985

Satd. Flow (prot) 3433 1865 0 1626 1802 0 0 0 0 1686 0 0

Fit Permitted 0.950 0.950 0.681

Satd. Flow (perm) 3433 1865 0 1626 1802 0 0 0 0 1166 0 0

Right Turn on Red Yes Yes Yes

Satd. Flow (RTOR) 3 13 27

Link Speed {mph) 30 30 30

Link Distance (ft) 1350 900 1000

Travel Time (s) 30.7 20.5 22.7

Peak Hour Factor 096 096 09 09 09 096 09 096 096 09 096 096

Heavy Vehicles (%) 2% 1% 2% 1% 2% 3% 0% 4%  50% 5% 3% 2%

Adj. Flow (vph) 307 355 20 44 559 14 170 32 2 30 47 71

Shared Lane Traffic (%)

Lane Group Flow {vph) 307 375 0 44 743 0 0 0 0 111 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left left Right Right Left Left Left Right Left

Median Width(ft) 24 24 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 9 15 15 9 15

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex  Cl+Ex Cl+Ex  Cl+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Prot NA Perm  Perm NA Perm

Protected Phases 5 2 1 6 8

Permitted Phases 8 8 8

Detector Phase 5 2 1 6 8 8 8 8

Switch Phase

Minimum Initial (s) 6.0 100 50 100 6.0 6.0 6.0 6.0

Minimum Split (s) 11.0 150 100 15.0 1.0 10 N0 11.0

Total Split (s) 300 700 10.0  50.0 3.0 3.0 350 35.0
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Lanes, Volumes, Timings 2020 No-Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
L 7 ¥ 2 NN

Lane Group SBT SBR SBR2 SEL2 SEL  SER

Lane Configurations iy d Ld

Volume (vph) 122 585 15 2 8 1

[deal Flow (vphpl) 1600 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 0

Storage Lanes 1 1 0

Taper Length (ft) 25

Lane Util. Factor 100 100 100 100 100 1.00

Frt 0.850 0.988

FIt Protected 0.982 0.957

Satd. Flow {prot) 1829 1599 0 0 1796 0

FIt Permitted 0.799 0.957

Satd. Flow (perm) 1488 1599 0 0 179% 0

Right Turn on Red Yes

Satd. Flow (RTOR) 59"

Link Speed (mph) 30 30

Link Distance (ft) 400 762

Travel Time (s) 9.1 17.3

Peak Hour Factor 096 09 09 09 09 096

Heavy Vehicles (%) 2% 1% 0% 0% 0% 0%

Adj. Flow (vph) 127 620 16 2 8 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 198 636 0 0 11 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Right Left Left  Right

Median Width(ft) 0 12

Link Offset(ft) 0 0

Crosswalk Width(ft) 16 16

Two way Left Turn Lane

Headway Factor 100 100 1.00 100 100 1.00

Turning Speed (mph) 9 9 15 15 9

Number of Detectors 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(f) 50 50 50 50

Detector 1 Type Cl+Ex CHEx Cl+Ex  CHEXx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Turn Type NA pm+ov Split NA

Protected Phases 8 5 7 7

Permitted Phases 8

Detector Phase 8 5 7 7

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 8.0

Minimum Split (s) 11.0 110 110 M0

Total Split (s) 350 300 150 150
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Lanes, Volumes, Timings

2020 No-Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
A ey ¢ ANt 2D

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR  SBL

Total Split (%) 23.1% 53.8% 7.7% 38.5% 26.9% 26.9% 26.9% 26.9%

Maximum Green (s) 250 650 50 450 300 300 300 30.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adijust (s) -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 40

Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 20 3.0 20 3.0 2.0 2.0 2.0 2.0

Recall Mode None Min None Min None None None None

Act Effct Green (s) 223 653 6.1 468 17.9

Actuated g/C Ratio 022 065 006 046 0.18

vic Ratio 041 0.3 045 0.88 0.49

Control Delay 367 110 65.7 407 36.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 367 110 857 407 36.7

LOS D B E D D

Approach Delay 226 42.1 36.7

Approach LOS C D D

90th %ile Green (s) 250 650 50 450 273 213 213 27.3

90th %ile Term Code Max  Hold Max  Max Gap Gap Gap Gap

70th %ile Green (s) 250 650 50 450 201 201 2041 20.1

70th %ile Term Code Max  Hold Max  Max Gap Gap Gap Gap

50th %ile Green (s) 228 628 50 450 166 166  16.6 16.6

50th %ile Term Code Gap  Hold Max  Max Gap Gap Gap Gap

30th %ile Green (s) 194 594 50 450 131 134 13.1 13.1

30th %ile Term Code Gap  Hold Max  Max Gap Gap  Gap Gap

10th %ile Green (s) 146  64.6 00 450 9.6 9.6 9.6 9.6

10th %ile Term Code Gap  Hold Skip Max Gap Gap Gap Gap

Queue Length 50th () 84 96 27 408 48

Queue Length 95th (ft) 156 240 #90  #914 115

Internal Link Dist (ft) 1270 820 920

Turn Bay Length (f) 300 150

Base Capacity (vph) 898 1240 98 841 382

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 034 030 045 088 0.29

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length; 101

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.88

Intersection Signal Delay: 36.4
intersection Capacity Utilization 92.8%
Analysis Period (min) 15

intersection LOS: D
ICU Level of Service F
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Lanes, Volumes, Timings 2020 No-Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
T U
Lane Group SBT SBR SBR2 SELZ SEL  SER
Total Spiit (%) 26.9% 23.1% 11.5% 11.5%
Maximum Green (s) 300 250 10.0 100
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag Lag Lead lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 2.0
Recall Mode None  None None  None
Act Effct Green (s) 179 442 7.2
Actuated g/C Ratio 018 044 0.07
vic Ratio 075 087 0.09
Control Delay 587  37.0 51.8
Queue Delay 0.0 0.0 0.0
Total Delay 58.7 370 51.8
LOS E D b
Approach Delay 421 518
Approach LOS D D
90th %ile Green (s) 2713 250 6.7 8.7
90th %ile Term Code Gap Max Gap Gap
70th %ile Green (s) 201 250 0.0 0.0
70th %ile Term Code Gap Max Skip  Skip
50th %ile Green (s) 166 22.8 0.0 0.0
50th %ile Term Code Gap  Gap Skip  Skip
30th %ile Green (s) 13.1 19.4 0.0 0.0
30th %ile Term Code Gap  Gap Skip  Skip
10th %ile Green (s) 96 146 0.0 0.0
10th %ile Term Code Gap Gap Skip  Skip
Queue Length 50th (ft) 120 316 7
Queue Length 95th (ft) 225 570 28
Internal Link Dist (ft) 320 682
Turn Bay Length (ft) 200
Base Capacity (vph) 464 796 198
Starvation Cap Reductn 0 0 0
Spillback Cap Reducin 0 0 0
Storage Cap Reducin 0 0 0
Reduced vic Rafio 043 080 0.06

intersection Summary
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Lanes, Volumes, Timings 2020 No-Build Conditions
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition

90th %ile Actuated Cycle: 124

70th %ile Actuated Cycle: 105.1

50th %ile Actuated Cycle: 99.4

30th %ile Actuated Cycle: 92.5

10th %ile Actuated Cycle: 84.2

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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Lanes, Volumes, Timings

2020 No-Build Conditions

4: Central St & Route 30 Weekday Evening Condition
Ay v AN AL S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations y s b 4 ") ¥ ¥

Volume (vph) 0 609 226 66 1101 0 330 0 73 0 0 0

ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12

Storage Length (ft) 0 0 100 0 225 0 0 0

Storage Lanes 0 0 1 0 1 1 0 0

Taper Length (ft) 25 100 100 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00

Fri 0.963 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 2053 0 1752 2007 0 0 1787 1599 0 1900 0

Flt Permitted 0.115 0.950

Satd. Flow (perm) 0 2053 0 212 2007 0 0 1787 1599 0 1900 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 85

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2000 1500 1000 500

Travel Time (s) 45.5 34.1 22.7 114

Peak Hour Factor 096 09 09 09 096 09 09 096 09 09 096 096

Heavy Vehicles (%) 0% 1% 1% 3% 1% 0% 1% 0% 1% 0% 0% 0%

Adj. Fiow (vph) 0 634 235 69 1147 0 344 0 76 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 869 0 69 1147 0 0 344 76 0 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left Right Left Left Right Left Left Right Left Left  Right

Median Width(f}) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 - 16

Two way Left Turn Lane

Headway Factor 08 08 08 100 092 092 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 : 9

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ff) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(f) 50 50 50 50 50 50 50 50

Detector 1 Type Ch+Ex Cl+Ex Cl+Ex Cl+Ex CHEx Ci+Ex Cl+Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type NA pm+pt NA Split NA  Prot  Spiit

Protected Phases 2 1 6 3 3 3 4 4

Permitted Phases 6

Detector Phase 2 1 6 3 3 3 4 4

Switch Phase

Minimum Initial (s) 21.0 50 100 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.0 140 9.0 9.0 9.0 9.0 9.0
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Lanes, Volumes, Timings

2020 No-Build Conditions

4: Central St & Route 30 Weekday Evening Condition
e T N O

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Total Split (s) 64.0 1.0 750 220 220 220 190 180

Total Spiit (%) 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 164% 16.4%

Maximum Green (s) 60.0 70 710 180 180 180 150 150

Yeliow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 40 4.0 4.0 4.0

Lead/Lag Lag Lead lead Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.6 2.0 28 2.0 2.0 2.0 20 2.0

Recall Mode Min None Min None None None None None

Act Effct Green (s) 45.2 528  52.8 184 184

Actuated g/C Ratio 0.57 066  0.66 023 023

v/c Ratio 0.74 027 0.86 083 017

Control Delay 16.9 68 178 51.2 7.7

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 16.9 6.8 17.8 51.2 7.7

LOS B A B D A

Approach Delay 16.9 17.1 434

Approach LOS B B D

90th %ile Green (s) 60.0 70 710 180 180 180 0.0 0.0

90th %ile Term Code Hold Max  Max Max Max Max  Skip  Skip

70th %ile Green (s) 50.9 59 608 180 180 180 0.0 0.0

70th %ile Term Code Hold Gap  Gap Max  Max  Max  Skip  Skip

50th %ile Green (s) 44.6 55 541 180 180 180 0.0 0.0

50th %ile Term Code Hold Gap Gap Max Max Max  Skip  Skip

30th %ile Green (s) 36.3 51 454 180 180 180 0.0 0.0

30th %ile Term Code Hold Gap  Gap Max Max Max Skip  Skip

10th %ile Green (s) 35.7 00 357 180 180 18.0 0.0 0.0

10th %ile Term Code Hold Skip  Gap Max Max Max  Skip  Skip

Queue Length 50th (ft) 299 10 372 166 0

Queue Length 95th (ft) 448 21 557 #402 33

Internal Link Dist (ft) 1920 1420 920 420

Turn Bay Length (ft) 100

Base Capacity (vph) 1595 2719 1778 415 436

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.54 025  0.65 0837047

Intersection Summary

Area Type: Other

Cycle Length: 116

Actuated Cycle Length: 79.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.86

Intersection Signal Delay: 21.5
Intersection Capacity Utilization 82.8%

Intersection LOS: C
ICU Level of Service E
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Lanes, Volumes, Timings ' 2020 No-Build Conditions
4: Central St & Route 30 Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 97

70th %ile Actuated Cycle: 86.8

50th %ile Actuated Cycle: 80.1

30th %ile Actuated Cycle: 71.4

10th %ile Actuated Cycle: 61.7

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  4: Central St & Route 30

G:\Projects\720 - Framingham (Normandy)\Synchro\720 NB PM.syn
MDM Transportaton Consultants, Inc



HCM 2010 TWSC

2020 No-Build Conditions

5. Firmin Avenue/Pleasant Street Connector & Site Drive Weekday Evening Condition

Intersection

Intersection Delay, siveh 1.7

Movement EBL  EBT WBT WBR  SBL SBR

Vol, veh/h 3 459 716 15 49 39

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free  Free Free Free  Stop Stop

RT Channelized - None - None - None

Storage Length 125 - - - 0

Veh in Median Storage, # - 0 0 - 0 -

Grade, % - 0 0 - 0 -

Peak Hour Factor 91 91 91 91 91 91

Heavy Vehicles, % 0 1 2 0 0 0

Mvmt Flow 3 504 787 16 b4 43

Major/Minor Major1 Major2 Minor2

Conflicting Flow Al 803 0 - 0 1054 795
Stage 1 - - - - 795 -
Stage 2 - - - - 259 -

Follow-up Headway 2.2 - - - 3.5 3.3

Pot Capacity-1 Maneuver 830 - - 238 39
Stage 1 - - - - 448 -
Stage 2 - - - - 767 -

Time blocked-Platoon, % - - -

Mov Capacity-1 Maneuver 830 - - - 237 391

Mov Capacity-2 Maneuver - - - - 237 -
Stage 1 - - - - 448 -
Stage 2 - - - - 763 -

Approach EB WB SB

HCM Control Delay, s 0.1 0 23.8

HCM LOS c

Minor Lane / Major Mvmt EBL EBT WBT WBR SBLn1

Capacity (veh/h) 830 - - - 287

HCM Lane V/C Ratio 0.004 - - - 0337

HCM Control Delay (s) 9.355 0 - - 238

HCM Lane LOS A A C

HCM 95th %tile Q(veh) 0.012 - - - 1438

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Lanes, Volumes, Timings

2020 Build Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
O T T 2 N N B S S 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & f 4B % $

Volume {vph) 100 1 32 0 0 0 0 904 84 587 32 0

Ideal Flow (vphp!) 1800 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14

Lane Util. Factor 100 100 100 100 100 100 100 0985 095 100 100 1.00

Frt 0.850 0.987

Flt Protected 0.953 0.950

Satd. Flow (prot) 0 1937 1760 0 0 0 0 3801 0 1906 1949 0

FIt Permitted 0.953 0.129

Satd. Flow {perm) 0 1937 1760 0 0 0 0 3801 0 259 1949 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 185 10

Link Speed (mph) 30 30 30 30

Link Distance (ff) 1000 1000 575 425

Travel Time (s) 227 227 131 8.7

Peak Hour Factor 089 089 089 089 08 08 089 08 083 089 083 089

Heavy Vehicles (%) 6% 0% 4% 0% 0% 0% 0% 0% 0% 1% 4% 0%

Adj. Flow (vph) 112 1 36 0 0 0 0 1016 94 660 36 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 113 36 0 0 0 0 1110 0 660 36 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 0 0 0 14

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 08 08 08 08 08 092 092 092 092 092 092

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template

Leading Detector (i) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Ci+Ex Cl+Ex Cl+Ex Cl+Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Split NA  Free NA D.P+P NA

Protected Phases 2 2 3 15 135

Permitted Phases Free 3

Detector Phase 2 2 3 15 135

Switch Phase

Minimum Initial (s) 6.0 6.0 12.0

Minimum Split (s) 1.0 1.0 17.0

Total Split (s) 2710 270 35.0

Total Split (%) 27.0% 27.0% 35.0%

Maximum Green (s) 220 220 30.0
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Lanes, Volumes, Timings 2020 Build Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

Lane Group g1 25
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Fr

FIt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 130 110
Total Split (s) 230 150
Total Split (%) 23%  15%
Maximum Green (s) 180 100
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Lanes, Volumes, Timings

2020 Build Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
A ey v AN A2 S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0

Total Lost Time (s) 4.0 4.0

Lead/lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 2.0

Recall Mode None None None

Act Effct Green (s) 176 947 31.0 65.1  69.1

Actuated g/C Ratio 019  1.00 0.33 069 073

v/c Ratio 031 0.02 0.89 086  0.03

Control Delay 35.3 0.0 40.6 31.9 3.9

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 35.3 0.0 40.6 31.9 3.9

LOS D A D C A

Approach Delay 26.8 40.6 30.5

Approach LOS C D c

90th %ile Green (s) 220 220 30.0

90th %ile Term Code Max  Max Max

70th %ile Green (s) 202 202 30.0

70th %ile Term Code Gap Gap Max

50th %ile Green (s) 165 165 30.0

50th %ile Term Code Gap Gap Max

30th %ile Green (s) 140 140 30.0

30th %ile Term Code Gap Gap Max

10th %ile Green (s) 1.0 110 30.0

10th %ile Term Code Gap  Gap Max

Queue Length 50th (i) 59 0 326 232 4

Queue Length 95th (it) 106 0 #482 #29 m13

Internal Link Dist (ft) 920 920 495 345

Turn Bay Length (ft)

Base Capacity (vph) 471 1760 1252 770 1422

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced vic Ratio 024 0.02 0.89 0.86  0.03

Intersection Summary

Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 94.7

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 1.02

Infersection Signal Delay: 36.0
Intersection Capacity Utilization 75.8%

Analysis Period (min) 15

90th %ile Actuated Cycle: 100
70th %ile Actuated Cycle: 98.2

intersection LOS: D
ICU Level of Service D
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Lanes, Volumes, Timings 2020 Build Conditions

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Lane Group g1 g5
Yellow Time (s) 4.0 40
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 20 20
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 18.0 100
90th %ile Term Code Max  Max
70th %ile Green (s) 180 100
70th %ile Term Code Max  Max
50th %ile Green (s) 180 100
50th %ile Term Code Max  Max
30th %ile Green (s) 18.0 100
30th %ile Term Code Max  Max
10th %ile Green (s) 18.0 100
10th %ile Term Code Max  Max
Queue Length 50th (ft)

Queue Length 95th (ff)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditions
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

50th %ile Actuated Cycle: 94.5

30th %ile Actuated Cycle: 92

10th %ile Actuated Cycle: 89

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings

2020 Build Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
T T S N BV 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & [ b1 T Fi if s

Volume (vph) 3 28 506 66 337 9 3N 5 608 25 47 13

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1800 1900 1800 1900 1900

Lane Width (ff) 12 12 12 12 12 12 14 14 14 12 12 12

Storage Length () 0 0 0 200 0 0 0 0

Storage Lanes 0 1 1 1 0 1 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 160 100 100 100 100 100 100 100 100 100 100 1.00

Fri 0.850 0.996 0.850 0.980

Flt Protected 0.996 0.950 0.953 0.986

Satd. Flow {prot) 0 1613 1599 1787 1856 0 0 1894 1723 0 1836 0

Fit Permitted 0.718 0.735 0.610 0.772

Satd. Flow (perm) 0 1163 1599 1383 1856 0 0 1212 1723 0 1437 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 556 1 668 7

Link Speed (mph) 30 30 30 30

Link Distance (ft) 250 1000 425 500

Travel Time (s) 5.7 22.7 9.7 1.4

Peak Hour Factor 091 09t 091 091 091 09 091 091 091 091 091 09

Heavy Vehicles (%) 0% 19% 1% 1% 2% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 3 31 556 73 370 10 430 5 668 27 52 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 34 556 73 380 0 0 435 668 0 93 0

Enter Blocked [ntersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 092 092 092 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex - CH+Ex CHEx CI+Ex Ci+Ex CHEx CHEx CHEx = CHEX

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA pm+ov  Perm NA D.P+P NA  Prot Perm NA

Protected Phases 1 23 1 23 235 235 5

Permitted Phases 1 1 1 5 5

Detector Phase 1 1 23 1 1 23 235 235 5 5

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 6.0 8.0

Minimum Split (s) 13.0 130 130 130 1.0 110
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Lanes, Volumes, Timings 2020 Build Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Lane Group g2 23
Lane Configurations
Volume (vph)

|deal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

FIt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow {vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)

Crosswalk Width(ft)

Two way Left Turn Lane
Headway Factor

Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type

Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permifted Phases
Detector Phase

Switch Phase

Minimum Initial (s) 6.0 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings

2020 Build Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
Ay AN M)A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 230 230 230 230 15.0  15.0
Total Split (%) 23.0% 23.0% 23.0% 23.0% 15.0% 15.0%
Maximum Green (s) 180  18.0 18.0  18.0 100 100
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag Lead Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 20 2.0 2.0 20 2.0 2.0
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 190 757 190  19.0 83.7 677 11.0
Actuated g/C Ratio 020 080 020 0.20 067 0™ 0.12
vic Ratio 015 040 026 1.02 036 047 0.54
Control Delay 34.7 1.1 364 910 4.9 6.8 50.1
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.6 22
Total Delay 34.7 11 364 910 5.1 7.4 52.3
LOS C A D F A A D
Approach Delay 3.0 82.2 6.5 52.3
Approach LOS A F A D
90th %ile Green (s) 180  18.0 18.0 180 100 100
90th %ile Term Code Max  Max Max  Max Max  Max
70th %ile Green (s) 180 18.0 180 180 100 100
70th %ile Term Code Max  Max Max  Max Max  Max
50th %ile Green (s) 180 18.0 18.0 180 10.0 100
50th %ile Term Code Max  Max Max  Max Max  Max
30th %ile Green (s) 180  18.0 18.0 180 100 100
30th %ile Term Code Max  Max Max  Max Max  Max
10th %ile Green (s) 180 18.0 180 180 100 100
10th %ile Term Code Max  Max Max  Max Max  Max
Queue Length 50th (ft) 17 0 37 ~235 1 122 49
Queue Length 95th (ft) 47 15 82  #455 m207 m150 #112
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length (ft)
Base Capacity (vph) 233 1384 277 373 1185 1417 173
Starvation Cap Reductn 0 0 0 0 178 383 0
Spillback Cap Reductn 0 12 0 0 0 0 24
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 015 041 026 1.02 043 085 0.62
Infersection Summary
Area Type: Other

Cycle Length: 100

Actuated Cycle Length: 94.7

Natural Cycle; 70

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.02

Intersection Signal Delay: 22.8
Intersection Capacity Utilization 64.6%

Intersection LOS: C
ICU Level of Service C
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Lanes, Volumes, Timings 2020 Build Conditions

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
Lane Group g2 @3
Total Split (s) 270 350
Total Split (%) 21%  35%
Maximum Green (s) 220 300
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 20 2.0
Recall Mode None  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 220 300
90th %ile Term Code Max  Max
70th %ile Green (s) 202 300
70th %ile Term Code Gap Max
50th %ile Green (s) 16.5  30.0
50th %ile Term Code Gap  Max
30th %ile Green (s) 140 300
30th %ile Term Code Gap  Max
10th %ile Green (s) 11.0 300
10th %ile Term Code Gap  Max
Queue Length 50th (ff)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary
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Lane's, Volumes, Timings 2020 Build Conditions
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 100

70th %ile Actuated Cycle: 98.2

50th %ile Actuated Cycle: 94.5

30th %ile Actuated Cycle: 92

10th %ile Actuated Cycle: 89

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
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Lanes, Volumes, Timings

2020 Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
O T

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Lane Configurations L] y b ys s

Volume (vph) 295 342 19 49 544 13 165 31 2 29 45 89

[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 0 150 0 0 0 0

Storage Lanes 2 0 1 0 0 0 0

Taper Length {ft) 100 100 25 25

Lane Util. Factor 097 100 100 100 100 100 100 100 100 100 1.00 1.00

Frt 0.992 0.963 0.943

Flt Protected 0.950 0.950 0.985

Satd. Flow (prof) 3433 1865 0 1626 1802 0 0 0 0 1686 0 0

Flt Permitted 0.950 0.950 0.681

Satd. Flow (perm) 3433 1865 0 1626 1802 0 0 0 0 1166 0 0

Right Turn on Red Yes Yes Yes

Satd. Flow (RTOR) 3 13 27

Link Speed (mph) 30 30 30

Link Distance (ff) 1350 900 1000

Travel Time (8) 30.7 20.5 22.7

Peak Hour Factor 096 09 09 09 09 09 09 09 09 09 096 096

Heavy Vehicles (%) 2% 1% 2% 1% 2% 3% 0% 4%  50% 5% 3% 2%

Adj. Flow (vph) 307 356 20 51 567 14 172 32 2 30 47 72

Shared Lane Traffic (%)

Lane Group Flow (vph) 307 376 0 51 753 0 0 0 0 111 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Right Left Left Left  Right Left

Median Width(ft) 24 24 0

Link Offsef(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 9 15 15 9 15

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (f) 0 0 0 0 0 0 0 0

Detector 1 Position({t) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 5 . 50 50 50

Detector 1 Type Cl+Ex ChHEX Cl+ex  CHEXx Ch+Ex Cl+Ex CI+Ex CHEX

Detector 1 Channel :

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Prot NA Perm  Perm NA Perm

Protected Phases 5 2 1 6 8

Permitted Phases 8 8 8

Detector Phase 5 2 1 6 8 8 8 8

Switch Phase

Minimum Initial (s) 6.0 100 50 100 6.0 6.0 8.0 6.0

Minimum Split (s) 1.0 150 100 150 1.0 1.0 1.0 11.0

Total Split (s) 300 700 10.0  50.0 350 350 350 35.0
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Lanes, Volumes, Timings

3. Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
NS VN

Lane Group SBT SBR SBR2 SEL2 SEL  SER

Lane Configurations i i ¥

Volume (vph) 122 595 15 2 8 1

[deal Flow (vphpl) 1800 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 0

Storage Lanes 1 1 0

Taper Length (ft) 25

Lane Util. Factor 100 100 100 100 1.00 1.00

Frt 0.850 0.988

Flt Protected 0.982 0.957

Satd. Flow (prof) 1829 1599 0 0 1796 0

Flt Permitted 0.797 0.957

Satd. Flow (perm) 1485 1599 0 0 179 0

Right Turn on Red Yes

Satd. Flow (RTOR) 59

Link Speed (mph) 30 30

Link Distance {ft) 400 762

Travel Time (s) 8.1 17.3

Peak Hour Factor 096 09 09 096 09 096

Heavy Vehicles (%) 2% 1% 0% 0% 0% 0%

Adj. Flow (vph) 127 620 16 2 8 1

Shared Lane Traffic (%)

Lane Group Flow (vph) 199 636 0 0 11 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Right Left Left  Right

Median Width(ft) 0 12

Link Offset(ft) 0 0

Crosswalk Width(ft) 16 16

Two way Left Turn Lane

Headway Factor 1.00 100 100 1.00 1.00 1.00

Turning Speed (mph) 9 9 15 15 9

Number of Detectors 1 1 1 1

Detector Template

Leading Detector {ft) 50 50 50 50

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(f) 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex ChHEx CIHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Turn Type NA  pmtov Split NA

Protected Phases 8 5 7 7

Permitted Phases 8

Detector Phase 8 5 7 7

Switch Phase

Minimum Initial (s) 6.0 6.0 8.0 6.0

Minimum Split (s) 1.0 1.0 1.0 1.0

Total Split (s) 350 300 15.0 15.0
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Lanes, Volumes, Timings

2020 Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
Ay A Y D

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR SBL

Total Split (%) 231% 53.8% 7.7% 38.5% 26.9% 26.9% 26.9% 26.9%

Maximum Green (s) 250 650 50 450 300 300 300 30.0

Yellow Time (s) 4.0 4.0 4.0 4,0 4.0 4.0 4.0 4.0

Ail-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0

Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0 2.0

Recall Mode None Min None Min None None None None

Act Effct Green (s) 222 653 8.1 468 18.0

Actuated g/C Ratio 022 065 0.06 046 0.18

v/c Ratio 041 031 052 090 0.48

Control Delay 368 110 700 420 36.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 368 110 700 420 36.5

LOS D B E D D

Approach Delay 22.6 43.8 36.5

Approach LOS C D D

90th %ile Green (s) 250  85.0 50 450 2715 215 215 27.5

90th %ile Term Code Max  Hold Max  Max Gap Gap Gap Gap

70th %ile Green (s) 250  85.0 50 450 202 202 202 20.2

70th %ile Term Code Max  Hold Max  Max Gap Gap Gap Gap

50th %ile Green (s) 227 627 50 450 167 167 167 16.7

50th %ile Term Code Gap  Hold Max Max Gap Gap Gap Gap

30th %ile Green (s) 19.2 592 50 450 132 132 132 13.2

30th %ile Term Code Gap  Hold Max Max Gap Gap Gap Gap

10th %ile Green (s) 145 645 00 450 9.7 97 9.7 9.7

10th %ile Term Code Gap  Hold Skip  Max Gap Gap  Gap Gap

Queue Length 50th (ft) 84 96 32 418 48

Queue Length 85th (ft) 156 241 #106  #931 115

internal Link Dist (ft) 1270 820 920

Turn Bay Length (ft) 300 150

Base Capacity (vph) 898 1239 98 841 382

Starvation Cap Reducin 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 034 030 052  0.90 0.29

Intersection Summary

Area Type: Other
Cycle Length: 130

Actuated Cycle Length: 101.1

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.90

Intersection Signal Delay: 37.0
Intersection Capacity Utilization 93.3%
Analysis Period (min) 15

Intersection LOS: D
ICU Level of Service F
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Lanes, Volumes, Timings 2020 Build Conditions

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
IR T VO
Lane Group SBT SBR SBR2 SEL2 SEL SER
Total Split (%) 26.9% 23.1% 11.5% 11.5%
Maximum Green (s) 300 250 10.0 100
Yellow Time (s) 4.0 40 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0
lead/Lag lag Lead Lead Lead
l.ead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 20 2.0 2.0
Recall Mode None  None None  None
Act Effct Green (s) 18.0 443 7.2
Actuated g/C Ratio 018 044 0.07
v/c Ratio 0.75  0.87 0.08
Control Delay 586 369 51.9
Queue Delay 0.0 0.0 0.0
Total Delay 586 369 51.9
LOS E D D
Approach Delay 421 51.9
Approach LOS D D
90th %ile Green (s) 215 250 6.7 6.7
90th %ile Term Code Gap  Max Gap  Gap
70th %ile Green (s) 202 250 0.0 0.0
70th %ile Term Code Gap Max Skip  Skip
50th %ile Green (s) 167 227 0.0 0.0
50th %ile Term Code Gap Gap Skip  Skip
30th %ile Green (s) 13.2 19.2 0.0 0.0
30th %ile Term Code Gap Gap Skip  Skip
10th %ile Green (s) 87 145 0.0 0.0
10th %ile Term Code Gap Gap Skip  Skip
Queue Length 50th (ft) 121 316 7
Queue Length 95th (ft) 227 568 28
Infernal Link Dist (ft) 320 682
Turn Bay Length (ft) 200
Base Capacity (vph) 463 798 198
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio : 043  0.80 0.06

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditions
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition

90th %ile Actuated Cycle: 124.2

70th %ile Actuated Cycle: 105.2

50th %ile Actuated Cycle: 99.4

30th %ile Actuated Cycle: 92.4

10th %ile Actuated Cycle: 84.2

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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Lanes, Volumes, Timings

2020 Build Conditions

4: Central St & Route 30 Weekday Evening Condition
O T 2 N BV S S 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT S8BR

Lane Configurations y s L 4 4 i &

Volume (vph) 0 810 226 67 1107 0 330 0 73 0 0 0

Ideat Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12

Storage Length (ft) 0 ' 0 100 0 225 0 0 0

Storage Lanes 0 0 1 0 1 1 0 0

Taper Length () 25 100 100 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.964 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 2055 0 1752 2007 0 0 1787 1599 0 1900 0

FIt Permitted 0.118 0.950

Satd. Flow (perm) 0 2055 0 218 2007 0 0 1787 1599 0 1900 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 24 85

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2000 1500 1000 500

Trave! Time (s) 455 34.1 22.7 114

Peak Hour Factor 096 09 0% 09 09 09 05 05 09 0956 09 096

Heavy Vehicles (%) 0% 1% 1% 3% 1% 0% 1% 0% 1% 0% 0% 0%

Adj. Flow (vph) 0 635 235 70 1153 0 344 0 76 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 870 0 70 1183 0 0 344 76 0 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 08 08 100 092 092 100 100 100 100 100 1.00

Turning Speed {mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50

Detector 1 Type CIHEx Cl+Ex Cl+Ex Cl+Ex CHEx Cl+Ex Ci+Ex - Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type NA pm+pt NA Split NA  Prot  Split

Protected Phases 2 1 6 3 3 3 4 4

Permitted Phases 6

Detector Phase 2 1 6 3 3 3 4 4

Switch Phase

Minimum Initial (s) 21.0 50 100 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.0 140 9.0 9.0 9.0 9.0 9.0
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Lanes, Volumes, Timings
4: Central St & Route 30

2020 Build Conditions
Weekday Evening Condition

S N Y
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 64.0 1.0 750 220 220 220 190 19.0
Total Split (%) 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 164% 16.4%
Maximum Green (s) 60.0 70 70 180 180 180 150 150
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lead Lead lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.6 " 20 2.6 20 20 2.0 2.0 20
Recall Mode Min None Min None None None None None
Act Effct Green (s) 48.0 536 536 184 184
Actuated g/C Ratio 0.57 067 067 023 023
v/c Ratio 0.73 027 086 084 0.18
Control Delay 16.7 6.7 177 526 7.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 16.7 6.7 177 52.6 7.8
LOS B A B D A
Approach Delay 16.7 17.1 445
Approach LOS B B D
90th %ile Green (s) 60.0 70 710 180 180 180 0.0 0.0
90th %ile Term Code Hold Max  Max Max  Max  Max  Skip  Skip
70th %ile Green (s) 51.9 59 618 180 180 180 0.0 0.0
70th %ile Term Code Hold Gap  Gap Max  Max Max  Skip  Skip
50th %ile Green (s) 45.7 55 552 180 180 180 0.0 0.0
50th %ile Term Code Hold Gap  Gap Max  Max Max  Skip  Skip
30th %ile Green (s) 37.2 52 464 180 180 180 0.0 0.0
30th %ile Term Code Hold Gap  Gap Max Max Max  Skip  Skip
10th %ile Green (s) 36.5 00 365 180 180 180 0.0 0.0
10th %ile Term Code Hold Skip  Gap Max Max Max  Skip  Skip
Queue Length 50th (ft) 299 10 378 169 0
Queue Length 95th () 449 21 566 #402 33
Internal Link Dist (ft) 1920 1420 920 420
Turn Bay Length (ft) 100
Base Capacity-(vph) 1579 282 1764 410 432
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 » 0 0 0 0
Reduced v/c Ratio 0.55 025 0865 084 018
Intersection Summary
Area Type: Other

Cycle Length: 116

Actuated Cycle Length: 80.2

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.86
Intersection Signal Delay: 21.5

Intersection Capacity Utilization 83.2%

Intersection LOS: C
ICU Level of Service E
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Lanes, Volumes, Timings 2020 Build Conditions
4: Central St & Route 30 Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 97

70th %ile Actuated Cycle: 87.8

50th %ile Actuated Cycle: 81.2

30th %ile Actuated Cycle: 72.4

10th %ile Actuated Cycle: 62.5

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  4: Central St & Route 30
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HCM 2010 TWSC 2020 Build Conditions

5: Site Drive & Firmin Avenue/Pleasant Street Connector Weekday Evening Condition

Intersection

Intersection Delay, s/veh 3.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 4 460 0 2 719 20 2 0 14 63 0 50

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - 125 - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - - - -

Peak Hour Factor 91 91 91 92 91 a1 91 91 91 91 9 91

Heavy Vehicles, % 0 1 2 2 2 0 2 2 2 0 2 0

Mvmt Flow 4 505 0 2 790 22 2 0 15 69 0 55

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 812 0 0 505 0 0 1347 1330 253 1067 1319 801
Stage 1 - - - - - - 514 514 - 805 805 -
Stage 2 - - - - - - 833 816 - 262 514 -

Foliow-up Headway 2.2 - - 222 - - 3519 4019 3319 35 4019 3.3

Pot Capacity-1 Maneuver 823 - - 1056 - - 119 154 747 190 156 388
Stage 1 - - - - - - 512 534 - 379 39%4 -
Stage 2 - - - - - - 362 390 - 726 534 -

Time blocked-Platoon, % - - - -

Mov Capacity-1 Maneuver 823 - - 1056 - - 101 152 747 185 154 388

Mov Capacity-2 Maneuver - - - - - - 101 152 - 185 154 -
Stage 1 - - - - - - 508 530 - 376 393 -
Stage 2 - - - - - - 310 389 - 706 530 -

Approach EB WB NB SB

HCM Control Delay, s 0.1 0 14.1 34.8

HCM LOS B D

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1

Capacity {veh/h) 415 823 - - 1056 - - 241

HCM Lane V/C Ratio 0.042 0.005 - - 0.002 - - 0515

HCM Control Delay (s) 141 9.398 0 - 8416 0 - 348

HCM Lane LOS B A A A A D

HCM 95th %tile Q{veh) 0.132 0.016 - - 0.008 - - 2692

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Lanes, Volumes, Timings

2020 Build Conditions - Mitigated

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
A ey v ANt AN d

Lane Group EBL  EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations « 'l 1 % %

Volume {vph) 100 1 32 0 0 0 0 904 84 587 32 0

ldeal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14

Lane Util. Factor 100 100 100 100 100 100 100 095 08 100 100 1.00

Frt 0.850 0.987

Flt Protected 0.953 0.950

Satd. Flow (prot) 0 1937 1760 0 0 0 0 3801 0 1906 1949 0

Fit Permitted 0.953 0.154

Satd. Flow (perm) 0 1937 1780 0 0 0 0 3801 0 309 1949 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 218 12

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1000 1000 575 425

Travel Time (s) 227 22.7 13.1 9.7

Peak Hour Factor 089 089 08 089 089 08 089 089 089 089 089 089

Heavy Vehicles (%) 6% 0% 4% 0% 0% 0% 0% 0% 0% 1% 4% 0%

Adj. Flow (vph) 112 1 36 0 0 0 0 1016 94 660 36 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 113 36 0 0 0 0 1110 0 660 36 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left Right Left Left Right

Median Width(ft) 0 0 0 14

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 085 08 08 08 08 08 092 092 092 092 092 092

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex CHEx Cl+Ex Ci+Ex CHEX

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Split NA  Free NA D.P+P NA

Protected Phases 2 2 3 15 135

Permitted Phases Free 3

Detector Phase 2 2 3 15 135

Switch Phase

Minimum Initial (s) 6.0 6.0 12.0

Minimum Split (s) 1.0 11.0 17.0

Total Split {s) 15.0 15.0 30.0

Total Split (%) 176% 17.6% 35.3%

Maximum Green (s) 10.0  10.0 25.0
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated
1. Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

Lane Group 21 g5
Lane Configurations
Volume (vph)

{deal Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Frt

FlIt Protected

Satd. Flow {prot)

FIt Permitted

Satd. Flow {perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offsef(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 13.0 150
Total Split (s) 25.0 15.0
Total Split (%) 29%  18%
Maximum Green (s) 200 100
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Lanes, Volumes, Timings

2020 Build Conditions - Mitigated

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
O N N R

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR 8BL SBT SBR

Yellow Time (s) 4.0 40 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0

Total Lost Time (s) 4.0 4.0

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 20 20 2.0

Recall Mode None  None None

Act Effct Green (s) 10.8 837 26.0 609 64.9

Actuated g/C Ratio 013  1.00 0.31 073 078

v/c Ratio 045  0.02 0.93 074 002

Control Delay 40.5 0.0 435 18.6 2.0

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 40.5 0.0 43.5 18.6 20

LOS D A D B A

Approach Delay 30.8 43.5 17.7

Approach LOS C D B

90th %ile Green (s) 10.0 100 25.0

90th %ile Term Code Max  Max Max

70th %ile Green (s) 10.0  10.0 25.0

70th %ile Term Code Max  Max Max

50th %ile Green (s) 10.0 100 25.0

50th %ile Term Code Max Max Max

30th %ile Green (s) 10.0 100 25.0

30th %ile Term Code Max  Max Max

10th %ile Green (s) 9.2 9.2 25.0

10th %ile Term Code Gap  Gap Max

Queue Length 50th (ft) 57 0 300 157 3

Queue Length 95th (ft) 107 0 #426 245 m7

Internal Link Dist (ft) 920 920 495 345

Turn Bay Length (ft)

Base Capacity (vph) 254 1760 1189 916 1538

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 044  0.02 0.93 072 0.02

Intersection Summary

Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 83.7

Natural Cycle: 75

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93

Intersection Signal Delay: 33.4
Intersection Capacity Utilization 75.8%
Analysis Period (min) 15

90th %ile Actuated Cycle: 85

70th %ile Actuated Cycle: 85

Intersection LOS: C
ICU Leve! of Service D
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Lane Group g1 25
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s},

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

vic Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 200 100
90th %ile Term Code Max  Max
70th %ile Green (s) 200 100
70th %ile Term Code Max  Max
50th %ile Green (s) 200 100
50th %ile Term Code Max  Max
30th %ile Green (s) 200 100
30th %ile Term Code Max  Max
10th %ile Green (s) 144 100
10th %ile Term Code Gap Max
Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

50th %ile Actuated Cycle: 85

30th %ile Actuated Cycle; 85

10th %ile Actuated Cycle; 78.6

# 05th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings

2020 Build Conditions - Mitigated

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
O R .

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & [ % T & if &

Volume (vph) 3 28 506 66 337 9 3N 5 608 25 47 13

Ideal Fiow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (f) 12 12 12 12 12 12 14 14 14 12 12 12

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 1 1 1 0 1 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00

Frt 0.850 0.996 0.850 0.980

Flt Protected 0.996 0.950 0.953 0.986

Satd. Flow (prot) 0 1613 1599 1787 1856 0 0 1894 1723 0 1836 0

Flt Permitted 0.917 0.735 0.650 0.778

Satd. Flow (perm) 0 1485 1599 1383 1856 0 0 1292 1723 0 1449 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 556 2 668 9

Link Speed (mph) 30 30 30 30

Link Distance (ft) 250 1000 425 500

Travel Time (s) 57 22.7 9.7 11.4

Peak Hour Factor 091 081 091 091 091 091 091 081 081 091 091 09

Heavy Vehicles (%) 0% 19% 1% 1% 2% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 3 31 556 73 370 10 430 5 668 27 52 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 34 556 73 380 0 0 435 668 0 93 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Tumn Lane

Headway Factor 100 100 100 100 100 100 092 092 092 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex Cl+Ex Ci+Ex CI#Ex CHEx Cl+Ex CHEx CHEx CHEx CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA pm+ov  Perm NA D.P+P NA  Prot Perm NA

Protected Phases 1 23 1 23 235 235 5

Permitted Phases 1 1 1 5 5

Detector Phase 1 1 23 1 1 23 235 235 5 5

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 6.0 6.0

Minimum Split (s) 130  13.0 13.0 130 150 150
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Lane Group @2 23
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)
Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Tumn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles {%)

Adj. Flow (vph)

Shared Lane Traffic (%)
lane Group Flow {vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offsef(ft)

Crosswalk Width(ft)

Two way Left Turn Lane
Headway Factor

Turning Speed (mph)
Number of Detectors
Detector Template
[eading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(t)
Detector 1 Type

Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Switch Phase

Minimum Initiaf (s) 60 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings

2020 Build Conditions - Mitigated

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
O T 2 S N B A A 4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Total Split (s) 250 250 250 250 15.0 150
Total Split (%) 294% 29.4% 29.4% 29.4% 176% 17.6%
Maximum Green (s) 200 200 200 200 10.0  10.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 40
Lead/Lag lead Lead lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 20 2.0 2.0 2.0 2.0
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 108 647 198 198 519 559 11.0
Actuated g/C Ratio 024 077 024 024 062 067 0.13
v/c Ratio 010 041 022 086 040 049 0.47
Control Delay 25.6 12 2717 514 8.4 6.4 39.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.6 0.0
Total Delay 25.6 12 217 511 6.4 6.9 39.5
LOS c A c D A A D
Approach Delay 2.6 474 6.7 39.5
Approach LOS A D A D
90th %ile Green (s) 200 200 200 200 100 100
90th %ile Term Code Max  Max Max  Max Max  Max
70th %ile Green (s) 200 200 200 200 10.0 100
70th %ile Term Code Max  Max Max  Max Max  Max
50th %ile Green (s) 200 200 200 200 10.0 100
50th %ile Term Code Max  Max Max  Max Max  Max
30th %ile Green (s) 200 200 200 200 100 100
30th %ile Term Code Max  Max Max  Max Max  Max
10th %ile Green (s) 144 144 144 144 100 100
10th %ile Term Code Gap Gap Gap Gap Max  Max
Queue Length 50th (ft) 14 0 31 191 5 105 42
Queue Length 95th (ft) 37 17 67  #339 m179  m109 89
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length ()
Base Capacity (vph) 372 1353 347 467 1078 1363 198
Starvation Cap Reductn 0 0 0 0 14 332 0
Spillback Cap Reductn 0 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced v/c Ratio 009 041 021 081 041 065 0.47
Intersection Summary
Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 83.7

Natural Cycle: 75

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93

Infersection Signal Delay: 15.2
Intersection Capacity Utilization 64.6%

Intersection LOS: B
ICU Level of Service C
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
Lane Group g2 23
Total Split (s) 1560 300
Total Split (%) 18%  35%
Maximum Green (s) 10.0 250
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode None  None
Act Effet Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 100 250
90th %ile Term Code Max  Max
70th %ile Green (s) 10.0 250
70th %ile Term Code Max  Max
50th %ile Green (s) 10.0 250
50th %ile Term Code Max  Max
30th %ile Green (s) 10.0 250
30th %ile Term Code Max  Max
10th %ile Green (s) 82 250
10th %ile Term Code Gap  Max
Queue Length 50th (ft)

Queue Length 95th (ft)

internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 85

70th %ile Actuated Cycle: 85

50th %ile Actuated Cycle: 85

30th %ile Actuated Cycle: 85

10th %ile Actuated Cycle: 78.6

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
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Lanes, Volumes, Timings

2020 Build Conditions - Mitigated

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
i T2 N T

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR  SBL

Lane Configurations L] T b1 T &

Volume (vph) 295 342 19 49 544 13 165 31 2 29 45 69

[deal Flow (vphpl) 1900 1900 1900 1900 1900 1800 1900 1900 1900 1900 1900 1900

Storage Length (ft) 300 0 150 0 0 0 -0

Storage Lanes 2 0 1 0 0 0 0

Taper Length (ft) 100 100 25 25

Lane Util. Factor 097 100 100 100 100 100 100 100 100 1.00 100 1.00

Frt 0.992 0.963 0.943

FIt Protected 0.950 0.950 0.985

Satd. Flow (prot) 3433 1865 0 1626 1802 0 0 0 0 1686 0 0

FlIt Permitted 0.950 0.950 0.675

Satd. Flow (perm) 3433 1865 0 1626 1802 0 0 0 0 1155 0 0

Right Turn on Red Yes Yes Yes

Satd. Flow (RTOR) 4 19 33

Link Speed (mph) 30 30 30

Link Distance (ft) 1350 900 1000

Travel Time (s) 30.7 20.5 22.7

Peak Hour Factor 09 09 09 09 09% 09 09 09 09 09 09 0986

Heavy Vehicles (%) 2% 1% 2% 1% 2% 3% 0% 4%  50% 5% 3% 2%

Adj. Flow (vph) 307 356 20 51 567 14 172 32 2 30 47 72

Shared Lane Traffic (%)

Lane Group Flow (vph) 307 376 0 51 753 0 0 0 0 1M1 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Right Left Left Left  Right Left

Median Width(ft) 24 24 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 9 15 15 9 15

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50

Detector 1 Type Ch+Ex Cl+Ex Cl+Ex ClHEx Ci+Ex Cl+Ex Cl+Ex Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Prot NA Perm  Perm NA Perm

Protected Phases 5 2 1 6 8

Permitted Phases 8 8 8

Detector Phase 5 2 1 6 8 8 8 8

Switch Phase

Minimum Initial {s) 60 100 50 100 6.0 6.0 6.0 6.0

Minimum Split (s) 110 150 10.0 150 1.0 10 110 11.0

Total Split (s) 220 530 11.0 420 200 200 200 20.0

G:\Projects\720 - Framingham (Normandy)\Synchro\720 B PM (Mitigated).syn

MDM Transportaton Consulfants, Inc



Lanes, Volumes, Timings

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
| < ¥ 2+ N

Lane Group SBT SBR SBR2 SEL2 SEL  SER

Lane Configurations 4 d L

Volume (vph) 122 595 15 2 8 1

[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 0

Storage Lanes 1 1 0

Taper Length (ft) 25

Lane Util. Factor 1.00 100 100 1.00 100 1.00

Frt 0.850 0.988

FlIt Protected 0.982 0.957

Satd. Flow (prot) 1829 1599 0 0 179 0

FIt Permitted 0.804 0.957

Satd. Flow (perm) 1498 1599 0 0 179 0

Right Turn on Red Yes

Satd. Flow (RTOR) 80

Link Speed (mph) 30 30

Link Distance (ft) 400 762

Travel Time (s) 9.1 17.3

Peak Hour Factor 096 09 09 09 096 096

Heavy Vehicles (%) 2% 1% 0% 0% 0% 0%

Adj. Flow {vph) 127 620 16 2 8 1

Shared Lane Traffic (%) _

Lane Group Flow (vph) 199 636 0 0 1 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Right Left Left Right

Median Width(ft) 0 12

Link Offset(ft) 0 0

Crosswalk Width(ft) 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 1.00 1.00 1.00

Turning Speed (mph) 9 8 15 15 9

Number of Detectors 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 50 50 50 50

Detector 1 Type Ch+Ex  Cl+Ex CHEx ChHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Turn Type NA pm+ov Split NA

Protected Phases 8 5 7 7

Permitted Phases 8

Detector Phase 8 5 7 7

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 110 1.0 1.0

Total Split (s) 200 220 1.0 1.0
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Lanes, Volumes, Timings

2020 Build Conditions - Mitigated

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
Ay ¢ AN Yt DS

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR  SBL

Total Spiit (%) 23.2% 55.8% 11.6% 44.2% 211%  211%  21.1% 21.1%

Maximum Green (s) 17.0  48.0 60 370 150 150 150 15.0

Yeliow Time (s) 4.0 4.0 4.0 40 4.0 4.0 4.0 40

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 40 4.0 4.0

Lead/Lag Lead Lag Lead Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 3.0 2.0 3.0 2.0 2.0 2.0 2.0

Recall Mode None Min None Min None None None None

Act Effct Green (s) 175 533 68 382 14.7

Actuated g/C Ratio 0.21 0.63 0.08 045 0.17

vic Ratio 043 032 033 091 0.49

Control Delay 322 100 480 398 31.5

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 322 100 480 3938 315

LOS C B D D C

Approach Delay 20.0 40.3 3.5

Approach LOS B D C

90th %ile Green (s) 170  48.0 60 370 150 150 150 15.0

90th %ile Term Code Max  Hold Max  Max Max  Max  Max Max

70th %ile Green (s) 17.0  48.0 60 370 150 150 150 15.0

70th %ile Term Code Max  Hold Max  Max Max  Max  Max Max

50th %ile Green (s) 170 480 6.0 370 150 150 150 15.0

50th %ile Term Code Max  Hold Max  Max Max  Max  Max Max

30th %ile Green (s) 170  59.0 00 370 138 138 138 13.8

30th %ile Term Code Max  Hold Skip  Max Gap Gap Gap Gap

10th %ile Green (s) 144 564 00 370 9.8 9.8 9.8 9.8

10th %ile Term Code Gap  Hold Skip Max Gap Gap Gap Gap

Queue Length 50th (ft) 72 94 26 349 36

Queue Length 95th (f) 126 196 68  #708 98

Internal Link Dist (ft) 1270 820 920

Turn Bay Length (ft) 300 150

Base Capacity (vph) 735 1180 135 825 246

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced vic Ratio 042 032 0.38 091 0.45

Intersection Summary

Area Type: Other

Cycle Length: 95

Actuated Cycle Length: 84.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio; 0.91

Intersection Signal Delay: 33.8
Intersection Capacity Utilization 93.3%
Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service F
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
IR VR
Lane Group SBT SBR SBR2 SEL2 SEL  SER
Total Split (%) 211% 23.2% 11.6% 11.6%
Maximum Green (s) 150 170 6.0 6.0
Yeliow Time (s) 40 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 20
Recall Mode None  None None None
Act Effct Green (s) 147  36.2 7.0
Actuated g/C Ratio 017 043 0.08
v/c Ratio 077 087 0.07
Control Delay 545 342 39.7
Queue Delay 0.0 0.0 0.0
Total Delay 45 342 39.7
LOS D C D
Approach Delay 39.0 39.7
Approach LOS D D -
90th %ile Green (s) 150 170 6.0 6.0
90th %ile Term Code Max  Max Max  Max
70th %ile Green (s) 15.0 17.0 0.0 0.0
70th %ile Term Code Max  Max Skip  Skip
50th %ile Green (s) 150 17.0 0.0 0.0
50th %ile Term Code Max  Max Skip  Skip
30th %ile Green (s) 13.8 17.0 0.0 0.0
30th %ile Term Code Gap Max Skip  Skip
10th %ile Green (s) 98 144 0.0 0.0
10th %ile Term Code Gap  Gap Skip  Skip
Queue Length 50th (ft) 99 251 5
Queue Length 95th (ft) #230  #551 24
Internal Link Dist (ft) 320 682
Turn Bay Length (ft) 200
Base Capacity (vph) 285 742 149
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 070  0.86 0.07

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditions - Mitigated
3: Willow Street/Boston Road & F|rm|n Avenue & Valley Road Weekday Evening Condition

90th %ile Actuated Cycle: 95

70th %ile Actuated Cycle: 84

50th %ile Actuated Cycle: 84

30th %ile Actuated Cycle: 82.8

10th %ile Actuated Cycle: 76.2

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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0 Genzyme Phase I Trip Tracings
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o Long Range Build-Out Capacity Analyses






Lanes, Volumes, Timings
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

2020 Build Conditons (Long Range)

Weekday Morning Peak Hour

S N N S I
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations g [l 1 % %
Volume (vph) 292 0 779 0 0 0 0 55 22 398 330 0
[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14
Lane Util. Factor 100 100 100 100 100 100 100 085 095 100 100 100
Frt 0.850 0.957
Fit Protected 0.950 0.950
Satd. Flow (prot) 0 1948 1812 0 0 0 0 3381 0 1888 2007 0
FIt Permitted 0.950 0.702
Satd. Flow (perm) 0 1948 1812 0 0 0 0 3381 0 1395 2007 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 721 23
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1000 1000 575 425
Travel Time (s) 22.7 22.7 13.1 9.7
Peak Hour Factor 09 085 09 09 09 09 09 09 095 095 09 09
Heavy Vehicles {%) 5% 0% 1% 0% 0% 0% 0% 9% 9% 2% 1% 0%
Adj. Flow (vph) 307 0 820 0 0 0 0 58 23 419 347 0
Shared Lane Traffic (%)
Lane Group Flow {vph) 0 307 820 0 0 0 0 81 0 419 347 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left Right Left Left  Right Left Left  Right
Median Width(ft) 0 0 0 14
Link Offsef(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 085 08 08 08 08 08 092 092 092 092 092 092
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50
Detector 1 Type Cl+Ex CHEx CHHEx Cl+Ex Cl+Ex CH+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Split NA  Free NA D.P+P NA
Protected Phases 2 2 3 15 135
Permitted Phases Free 3
Detector Phase 2 2 3 15 135
Switch Phase
Minimum Initial (s) 6.0 6.0 12.0
Minimum Split (s) 1.0 1.0 17.0
Total Split (s) 240 240 17.0
Total Spiit (%) 30.0% 30.0% 21.3%
Maximum Green (s) 190 190 12.0
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)
1. Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Morning Peak Hour

Lane Group g1 25
Lane Configurations
Volume (vph)

[deal Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Fri

Fit Protected

Satd. Flow (prot)

Fit Permitted

Satd. Flow (perm)

Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width({ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (f)
Trailing Detector (f)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 8.0 6.0
Minimum Split (s) 130 1.0
Total Split (s) 280 1.0
Total Split (%) 35% 14%
Maximum Green (s) 23.0 6.0
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Lanes, Volumes, Timings

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp

2020 Build Conditons (Long Range)

Weekday Morning Peak Hour

O T U T A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Yellow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time (s) 4.0 4.0
Lead/Lag Lag Lag
Lead-Lag Optimize? Yes Yes
Vehicle Extension (s) 20 2.0 2.0
Recall Mode None  None None
Act Effct Green (s) 1714 737 13.2 445 485
Actuated g/C Ratio 023 1.00 0.18 060 0.66
v/c Ratio 068 045 0.13 040 0.26
Control Delay 34.9 0.8 22.3 7.9 5.9
Queue Delay 0.0 0.0 0.0 0.1 0.0
Total Delay 34.9 0.8 22.3 8.0 59
LOS C A C A A
Approach Delay 10.1 22.3 7.1
Approach LOS B C A
90th %ile Green (s) 19.0 19.0 12.0
80th %ile Term Code Max  Max Max
70th %ile Green (s) 19.0  19.0 12.0
70th %ile Term Code Max  Max Max
50th %ile Green (s) 183 183 12.0
50th %ile Term Code Gap  Gap Max
30th %ile Green (s) 149 149 12.0
30th %ile Term Code Gap  Gap Max
10th %ile Green (s) 10.1 10.1 12.0
10th %ile Term Code Gap Gap Max
Queue Length 50th (ft) 135 0 13 76 60
Queue Length 95th (ft) 220 0 32 121 96
Internal Link Dist (ft) 920 920 495 345
Turn Bay Length (ft)

Base Capacity (vph) 535 1812 623 1158 1435
Starvation Cap Reductn 0 0 0 110 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced vic Ratio 057 045 0.13 040 024
Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 73.7

Natural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximumn v/c Ratio; 0.78

Intersection Signal Delay: 9.4
Intersection Capacity Utilization 51.6%
Analysis Period (min) 15

90th %ile Actuated Cycle: 80

70th %ile Actuated Cycle: 80

Intersection LOS: A
ICU Level of Service A
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Moming Peak Hour
Lane Group g1 g5
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 23.0 6.0
90th %ile Term Code Max  Max
70th %ile Green (s) 23.0 6.0
70th %ile Term Code Max  Max
50th %ile Green (s) 224 6.0
50th %ile Term Code Gap  Max
30th %ile Green (s) 17.3 6.0
30th %ile Term Code Gap  Max
10th %ile Green (s) 11.4 6.0
10th %ile Term Code Gap Max
Queue Length 50th (ff)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Moming Peak Hour

50th %ile Actuated Cycle; 78.7
30th %ile Actuated Cycle: 70.2
10th %ile Actuated Cycle: 59.5

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings
2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 Build Conditons (Long Range)

Weekday Morning Peak Hour

ey v A bt 2N S
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations i d % B ) i &
Volume (vph) 14 28 690 29 329 51 283 28 36 4 9 3
|deal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (it) 12 12 12 12 12 12 14 14 14 12 12 12
Storage Length (ff) 0 0 0 200 0 0 0 0
Storage Lanes 0 1 1 1 0 1 0 0
Taper Length (/) 25 25 25 25
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Frt 0.850 0.980 0.850 0.975
Fit Protected 0.984 0.950 0.956 0.988
Satd. Flow (prot) 0 1638 1599 1612 1815 0 0 1837 1656 0 1830 0
Flt Permitted 0.785 0.729 0.734 0.842
Satd. Flow (perm) 0 1306 1599 1237 1815 0 0 1411 1656 0 1560 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) M 10 37 3
Link Speed (mph) 30 30 30 30
Link Distance (ft) 250 1000 425 500
Travel Time {s) 57 22.7 9.7 114
Peak Hour Factor 097 097 097 097 097 097 097 0987 097 097 097 097
Heavy Vehicles (%) 0% 21% 1%  12% 3% 0% 6% 0% 4% 0% 0% 0%
Adj. Flow (vph) 14 29 71 30 339 53 292 29 37 4 9 3
Shared Lane Traffic (%)
Lane Group Flow {vph) 0 43 7M1 30 392 0 0 321 37 0 16 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left left Right Left Left  Right
Median Width(ft) 12 12 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 092 092 092 100 1.00 1.00
Turning Speed (mph) 15 9 15 9 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex Cl+Ex CHHEx Ch+Ex ChlEx CHEx CHEx CHEx
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Perm NA pm+ov  Perm NA D.P+P NA  Prot Perm NA
Protected Phases 1 23 1 23 235 235 5
Permitted Phases 1 1 1 5 5
Detector Phase 1 1 23 1 1 23 235 235 5 5
Swifch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 6.0 6.0
Minimum Split (s) 13.0 130 130 130 1.0 1.0
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Lane Group g2 23
Lane Configurations '
Volume (vph)

|deal Flow (vphpl)

Lane Width (ft)

Storage Length (ft)

Storage Lanes

Taper Length (ft)

Lane Util. Factor

Frt

Flt Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (f)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Adj. Flow (vph)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Enter Blocked Intersection

Lane Alignment

Median Width(ft)

Link Offset(ft)

Crosswalk Width(ft)

Two way Left Turn Lane

Headway Factor

Turning Speed (mph)

Number of Detectors

Detector Template

Leading Detector (ft)

Trailing Detector (ft)

Detector 1 Position(it)

Detector 1 Size(ft)

Detector 1 Type

Detector 1 Channel

Detector 1 Extend (s)

Detector 1 Queue (s)

Detector 1 Delay (s)

Turn Type

Protected Phases 2 3
Permitted Phases

Detector Phase

Switch Phase

Minimum Initial (s) 60 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings
2: Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 Build Conditons (Long Range)

Weekday Morning Peak Hour

Ay v v AN

t 2~ 1 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 280 280 280 280 1.0 M0
Total Split (%) 35.0% 35.0% 35.0% 35.0% 13.8% 13.8%
Maximum Green (s) 230 230 230 230 8.0 6.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/Lag lead Lead Llead Llead

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 2.0 20 20 20 20 20
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 20.1 585 201 201 414 455 7.1
Actuated g/C Ratio 027 079 027 027 056 062 0.10
vic Ratio 012 050 009 0.78 032 004 0.10
Control Delay 214 14 210 362 1.1 0.1 31.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 214 14 210 362 1.1 0.1 31.8
LOS C A C D A A C
Approach Delay 2.6 35.1 0.9 31.8
Approach LOS A D A C
90th %ile Green (s) 230 230 230 230 8.0 6.0
90th %ile Term Code Max  Max Max  Max Max  Max
70th %ile Green (s) 23.0 230 230 230 8.0 6.0
70th %ile Term Code Max  Max Max  Max Max  Max
50th %ile Green (s) 224 224 224 224 6.0 6.0
50th %ile Term Code Gap  Gap Gap Gap Max  Max
30th %ile Green (s) 173 173 17.3 173 6.0 8.0
30th %ile Term Code Gap Gap Gap Gap Max  Max
10th %ile Green (s) 114 114 14 114 6.0 8.0
10th %ile Term Code Gap  Gap Gap Gap Max  Max
Queue Length 50th (ft) 15 0 11 166 3 0 6
Queue Length 95th (ft) 39 14 30 268 2 m0 25
Internal Link Dist (ft) 170 920 345 420
Turn Bay Length (it)

Base Capacity (vph) 430 1408 408 605 975 1021 153
Starvation Cap Reductn 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 010 050 007 065 033 004 0.10
Intersection Summary

Area Type: Other

Cycle Length: 80

Actuated Cycle Length: 73.7

Natural Cycle: 65

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.78

Intersection Signal Delay: 11.4
Intersection Capacity Utilization 78.1%

Intersection LOS: B
ICU Level of Service D
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour
Lane Group a2 23
Total Split (s) 240 170
Total Split (%) 30%  21%
Maximum Green (s) 19.0 120
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
lLead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode None  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 190 120
90th %ile Term Code Max  Max
70th %ile Green (s) 19.0 120
70th %ile Term Code Max  Max
50th %ile Green (s) 183 120
50th %ile Term Code Gap  Max
30th %ile Green (s) 149 120
30th %ile Term Code Gap Max
10th %ile Green (s) 10.1 12.0
10th %ile Term Code Gap Max
Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (f)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 80

70th %ile Actuated Cycle: 80

50th %ile Actuated Cycle: 78.7

30th %ile Actuated Cycle: 70.2

10th %ile Actuated Cycle: 59.5

m Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Street Connector
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Lanes, Volumes, Timings
3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2020 Build Conditons (Long Range)
Weekday Morning Peak Hour

ey AN AN
Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBT NBR  SBL  SBT
Lane Configurations bt T 4 i J
Volume (vph) 737 566 89 70 226 1 200 3 6 21 148 210
|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900
Storage Length (ft) 300 0 150 0 0 0
Storage Lanes 2 0 0 0 0 0
Taper Length (ft) 100 100 25
Lane Util. Factor 097 100 100 058 08 09 08 100 100 100 100 1.00
Frt 0.980 0.939 0.904
Flt Protected 0.950 0.993 0.995 0.980
Satd. Flow (prof) 3433 1830 0 0 3252 0 0 0 1497 0 0 1847
FIt Permitted 0.950 0.768 0.965 0.851
Satd. Flow (perm) 3433 1830 0 0 2515 0 0 0 1451 0 0 1604
Right Turn on Red Yes Yes Yes
Satd. Flow (RTOR) 15 188 22
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1350 900 1000 400
Travel Time (s) 30.7 205 22.7 9.1
Peak Hour Factor 085 09 09 09 09 09 095 09 09 095 095 095
Heavy Vehicles (%) 2% 2% 0% 4% 2% 6% 5% 0% M% 17% 2% 0%
Adj. Flow (vph) 776 596 94 74 238 1 211 3 6 22 156 221
Shared Lane Traffic (%)
Lane Group Flow (vph) 776 690 0 0 524 0 0 0 31 0 0 377
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left Right Left Left Right Right Left Left Right Left Left
Median Width({ft) 24 24 0 0
Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16
Two way Left Turn Lane
Headway Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Turning Speed (mph) 15 8 15 9 9 15 9 15
Number of Detectors 1 1 1 1 1 1 1 1
Detector Template
Leading Detector (ft) 50 50 50 50 50 50 50 50
Trailing Detector (ft) 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex Cl+Ex Cl+Ex  Cl+Ex CHEx Cl+Ex Cl+Ex  Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Turn Type Prot NA Perm NA Perm NA Perm NA
Protected Phases 5 2 6 8 8
Permitted Phases 8 8 8
Detector Phase 5 2 6 6 8 8 8 8
Switch Phase
Minimum Initial (s) 60 100 100 100 6.0 6.0 6.0 6.0
Minimum Split (s) - 110 150 150 150 1.0 110 1.0 110
Total Split (s) 230 450 220 220 240 240 240 240
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Lanes, Volumes, Timings
3. Willow Street/Boston Road & Firmin Avenue & Valley Road

AN N N

Lane Group SBR SBR2 SEL2 SEL  SER
LaneLConfigurations [ b
Volume (vph) 251 7 5 5] 1
|deal Flow (vphpl) 1900 1900 1900 1900 1800
Storage Length (ft) 200 0 0
Storage Lanes 1 1 0
Taper Length (ft) 25
Lane Util. Factor 1.00 100 100 100 1.00
Frt 0.850 0.989
Flt Protected 0.956
Satd. Flow (prof) 1549 0 0 179 0
FIt Permitted 0.956
Satd. Flow (perm) 1549 0 0 17% 0
Right Turn on Red Yes
Satd. Flow (RTOR) 95
Link Speed (mph) 30
Link Distance (ft) 762
Travel Time (s) 173
Peak Hour Factor 095 098 085 095 09
Heavy Vehicles (%) 4%  15% 0% 0% 0%
Adj. Flow (vph) 264 7 5 6 1
Shared Lane Traffic (%)
Lane Group Flow (vph) 271 0 0 12 0
Enter Blocked Intersection No No No No No
Lane Alignment Right  Right Left Left  Right
Median Width(ft) 12
Link Offset(ft) 0
Crosswalk Width(ft) 16
Two way Left Turn Lane
Headway Factor 1.00 100 1.00 100 1.00
Turning Speed (mph) 9 9 15 15 9
Number of Detectors 1 1 1
Detector Template
Leading Detector (ft) 50 50 50
Trailing Detector (ft) 0 0 0
Detector 1 Position(ft) 0 0 0
Detector 1 Size(ft) 50 50 50
Detector 1 Type Cl+Ex CHEx Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0

" Turn Type pm+ov Split NA
Protected Phases 5 7 7
Permitted Phases 8
Detector Phase 5 7 7
Swifch Phase
Minimum Initial (s) 6.0 6.0 6.0
Minimum Split (s) 11.0 11.0 11.0
Total Split (s) 23.0 11.0 110
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Lanes, Volumes, Timings
3: Willow Street/Boston Road & Firmin Avenue & Valley Road

2020 Build Conditons (Long Range)

Weekday Morning Peak Hour

O TR 2 N .o
Lane Group EBL EBT EBR WBL WBT WBR WBRZ2 NBL2 NBT NBR SBL S8BT
Total Split (%) 28.8% 56.3% 27.5% 27.5% 30.0% 30.0% 30.0% 30.0%
Maximum Green (s) 18.0  40.0 170 17.0 190 190 190  19.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lead Lag Lag Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Recall Mode None Min Min Min None  None None None
Act Effct Green (s) 188 379 15.1 19.5 19.5
Actuated g/C Ratio 028 056 0.22 0.29 0.29
v/c Ratio 081 067 0.74 0.07 0.81
Control Delay 328 148 22.9 12.1 40.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 328 148 229 12.1 40.3
LOS C B C B D
Approach Delay 243 229 12.1 25.7
Approach LOS C c B C
90th %ile Green (s) 180  40.0 170 170 19.0 19.0 19.0  19.0
90th %ile Term Code Max  Max Max  Max Max  Max Max  Max
70th %ile Green (s) 180  40.0 170 17.0 18.0 190 190 190
70th %ile Term Code Max  Hold Max  Max Max  Max Max  Max
50th %ile Green (s) 180 378 148 148 19.0 19.0 190 19.0
50th %ile Term Code Max  Hold Gap Gap Max  Max Max  Max
30th %ile Green (s) 180 353 123 123 19.0 190 19.0 19.0
30th %ile Term Code Max  Hold Gap  Gap Max  Max Max  Max
10th %ile Green (s) 180 31.0 100 100 16.0  16.0 16.0 16.0
10th %ile Term Code Gap  Hold Min Min Gap  Gap Gap  Gap
Queue Length 50th (ft) 150 165 64 3 140
Queue Length 95th (ft) #308 383 138 24 #350
Internal Link Dist (ff) 1270 820 920 320
Turn Bay Length (ft) 300
Base Capacity (vph) 979 1132 816 451 481
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 079  0.61 0.64 0.07 0.78
Intersection Summary
Area Type: Other

Cycle Length: 80
Actuated Cycle Length: 67.4
Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81
Intersection Signal Delay: 24.3

Intersection Capacity Utilization 94.2%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service F
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour
AN VRN
Lane Group SBR SBR2 SEL2 SEL  SER
Total Split (%) 28.8% 13.8% 13.8%
Maximum Green (s) 18.0 6.0 6.0
Yeliow Time (s) 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0
Total Lost Time {s) 4.0 4.0
Lead/Lag Lead Llead Lead
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0
Recall Mode None None  None
Act Effct Green (s) 42.3 71
Actuated g/C Ratio 0.63 0.11
v/c Ratio 0.27 0.06
Control Delay 53 31.8
Queue Delay 0.0 0.0
Total Delay 5.3 31.8
LOS A C
Approach Delay 31.8
Approach LOS C
90th %ile Green (s) 18.0 8.0 6.0
90th %ile Term Code Max Max  Max
70th %ile Green (s) 18.0 0.0 0.0
70th %ile Term Code Max Skip  Skip
50th %ile Green (s) 18.0 0.0 0.0
50th %ile Term Code Max Skip  Skip
30th %ile Green (s) 18.0 0.0 0.0
30th %ile Term Code Max Skip  Skip
10th %ile Green (s) 16.0 0.0 0.0
10th %ile Term Code Gap Skip  Skip
Queue Length 50th (it) 25 5
Queue Length 95th (ft) 86 22
Internal Link Dist {ft) 682
Turn Bay Length (ft) 200
Base Capacity (vph) 1018 188
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.27 0.06

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Morning Peak Hour

90th %ile Actuated Cycle: 80

70th %ile Actuated Cycle: 69

50th %ile Actuated Cycle: 66.8

30th %ile Actuated Cycle: 64.3

10th %ile Actuated Cycle: 57

# O5th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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Lanes, Volumes, Timings
4: Central St & Route 30

2020 Build Conditons (Long Range)
Weekday Morning Peak Hour

N T U T
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations B ¥ 4 g i &

Volume (vph) 2 1228 152 29 459 0 175 0 108 1 1 0
Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1800 1800
Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12
Storage Length (i) 0 0 100 0 225 0 0 0
Storage Lanes 0 0 1 0 1 1 0 0
Taper Length (ft) 25 100 100 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00
Frt 0.985 0.850

FIt Protected 0.950 0.950 0.976

Satd. Flow {prot) 0 2100 0 1703 2007 0 0 1736 1583 0 1854 0
Flt Permitted 0.155 0.950 0.976

Satd. Flow (perm) 0 2100 0 278 2007 0 0 1736 1583 0 1854 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 110

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2000 1500 1000 500

Travel Time (s) 455 34.1 227 11.4

Peak Hour Factor 098 098 09 09 098 098 098 098 098 098 098 098
Heavy Vehicles (%) 0% 1% 1% 6% 1% 0% 4% 0% 2% 0% 0% 0%
Adj. Flow (vph) 2 1253 155 30 468 0 179 0 110 1 1 0
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 1410 0 30 468 0 0 179 110 0 2 0
Enter Blocked Intersection No No No No No No No No No No No No
Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right
Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0
Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 08 08 08 100 092 092 100 100 100 100 100 1.00
Turning Speed (mph) 15 9 15 ] 15 9 15 9
Number of Detectors 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50 50

Trailing Detector (it) 0 0 0 0 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0
Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50
Detector 1 Type Cl+Ex  Cl+Ex Cl+Ex  CI+Ex Cl+Ex Cl+Ex ClH+Ex Cl+Ex Cl+Ex
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA pm+pt NA Split NA  Prot  Split NA
Protected Phases 2 1 6 3 3 3 4 4
Permitted Phases 2 6

Detector Phase 2 2 1 8 3 3 3 4 4

Switch Phase

Minimum Initiaf (s) 21.0 210 50 100 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 250 250 9.0 140 9.0 9.0 9.0 9.0 9.0
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Lanes, Volumes, Timings
4: Central St & Route 30

2020 Build Conditons (Long Range)
Weekday Morning Peak Hour

Y T U N A
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 640  64.0 11.0 75.0 220 220 220 190 190
Total Split (%) 552% 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 164% 16.4%
Maximum Green (s) 600 60.0 70 1710 180 180 180 150 150
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lead/Lag Lag Lag Lead Llead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.6 26 20 2.6 20 2.0 2.0 20 2.0
Recall Mode Min Min None Min None None None None None
Act Effct Green (s) 60.9 66.0  66.0 13.1 13.1 5.1
Actuated g/C Ratio 0.69 074 074 015 015 0.06
v/c Ratio 0.98 010 031 070 034 0.02
Control Delay 36.6 5.0 5.3 523 105 455
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 36.6 5.0 5.3 523 105 45.5
LOS D A A D B D
Approach Delay 36.6 5.3 36.4 45.5
Approach L.OS D A D D
90th %ile Green (s) 60.0  60.0 59 699 180 18.0 180 5.1 5.1
90th %ile Term Code Max  Max Gap  Hold Max Max Max Gap Gap
70th %ile Green (s) 60.0  60.0 52  89.2 16.1 16.1 16.1 0.0 0.0
70th %ile Term Code Max  Max Gap  Hold Gap Gap Gap  Skip  Skip
50th %ile Green (s) 60.0  60.0 50 690 137 137 137 0.0 0.0
50th %ile Term Code Max  Max Min  Hold Gap Gap Gap  Skip  Skip
30th %ile Green (s) 60.0  60.0 0.0 600 107 107 107 0.0 0.0
30th %ile Term Code Max  Max Skip  Hold Gap Gap Gap Skip  Skip
10th %ile Green (s) 60.0  60.0 00 600 8.1 8.1 8.1 0.0 0.0
10th %ile Term Code Max  Max Skip  Hold Gap Gap Gap  Skip  Skip
Queue Length 50th (ft) ~767 3 67 98 0 1
Queue Length 95th (ft) #1402 16 176 186 47 9
Internal Link Dist (ft) 1920 1420 920 420
Turn Bay Length (ft) 100
Base Capacity (vph) 1441 320 1627 356 412 317
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.98 009 029 050 027 0.01
Intersection Summary
Area Type: Other

Cycle Length: 116
Actuated Cycle Length: 88.8
Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.98
[ntersection Signal Delay: 29.5

Intersection Capacity Utilization 98.5%

Intersection LOS: C
ICU Level of Service F
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Lanes, Volumes, Timings 2020 Build Conditons (Long Range)
4: Central St & Route 30 Weekday Morning Peak Hour

Analysis Period (min) 15

90th %ile Actuated Cycle: 105

70th %ile Actuated Cycle: 93.3

50th %ile Actuated Cycle: 90.7

30th %ile Actuated Cycle: 78.7

10th %ile Actuated Cycle: 76.1

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be fonger.
Queue shown is maximum after two cycles.

Splits and Phases: 4: Central St & Route 30
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HCM 2010 TWSC

5: Firmin Avenue/Pleasant Street Connector & Site Drive

2020 Build Conditons (Long Range)
Weekday Morning Peak Hour

Intersection

Intersection Delay, s/veh 0.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 19 719 3 18 490 107 0 0 2 11 0 7

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Siop Stop Stop  Stop

RT Channelized - - None - - None - - None - - None

Storage Length 125 - - - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - ] -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 97 97 97 97 97 97 97 97 97 97 97 97

Heavy Vehicles, % 0 2 2 2 3 0 2 2 2 0 2 0

Mvmt Flow 20 741 3 19 505 110 0 0 2 11 0 7

Major/Minor Major1 Major2 Minor1 Minor2

Conflicting Flow All 615 0 0 744 0 0 1383 1435 372 1007 1381 560
Stage 1 - - - - - - 782 782 - 597 597 -
Stage 2 - - - - - - 801 653 - 410 784 -

Follow-up Headway 2.2 - - 222 - - 3518 4019 3.319 35 4.019 3.3

Pot Capacity-1 Maneuver 974 - - 859 - - 112 133 626 209 144 532
Stage 1 - - - - - - 354 404 - 493 490 -
Stage 2 - - - - - - 486 463 - 595 403 -

Time blocked-Platoon, % - - - -

Mov Capacity-1 Maneuver 974 - - 859 - - 105 124 626 198 134 532

Mov Capacity-2 Maneuver - - - - - - 105 124 - 198 134 -
Stage 1 - - - - - - 342 390 - 476 473 -
Stage 2 - - - - - - 463 447 - 572 389 -

Approach EB WB NB SB

HCM Control Delay, s 0.3 0.3 10.8 19.8

HCM LOS B C

Minor Lane / Major Mvmt NBLn1 EBL  EBT EBR WBL WBT WBR SBLnt

Capacity (veh/h) 626 974 - - 859 - - 262

HCM Lane V/C Ratio 0.003  0.02 - - 0.022 - - 0.07M

HCM Control Delay (s) 10.8 8772 0.1 - 9283 0 - 198

HCM Lane LOS B A A A C

HCM 95th %tile Q(veh) 0.01 0.062 - - 0.066 - - 0.227

Notes

~ : Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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Lanes, Volumes, Timings

2020 Build Conditions (Long Range)

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
A ey AN A S

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations & if 41 % £

Volume (vph) 105 1 32 0 0 0 0 904 84 587 32 0

Ideal Flow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900

Lane Width (ft) 16 16 16 16 16 16 14 14 14 14 14 14

Lane Util. Factor 100 100 100 100 100 100 100 05 08 100 1.00 1.00

Frt 0.850 0.987

Fit Protected 0.953 0.950

Satd. Flow (prot) 0 1937 1760 0 0 0 0 3801 0 1906 1949 0

Flt Permitted 0.953 0.154

Satd. Flow (perm) 0 1937 1760 0 0 0 0 3801 0 309 1948 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 218 12

Link Speed (mph) 30 30 30 30

Link Distance (ft) 1000 1000 575 425

Travel Time (s) 22.7 227 13.1 9.7

Peak Hour Factor 089 08 089 08 089 08 08 08 08 08 08 089

Heavy Vehicles (%) 6% 0% 4% 0% 0% 0% 0% 0% 0% 1% 4% 0%

Adj. Flow (vph) 118 1 36 0 0 0 0 1016 94 660 36 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 119 36 0 0 0 0 1110 0 660 36 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left Right

Median Width(ft) 0 0 0 14

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 08 08 08 08 08 08 092 092 092 092 082 092

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1

Detector Template

L.eading Detector (ft) 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50

Detector 1 Type Ci+Ex Cl+Ex Cl+Ex Cl+Ex ChEx CHEX

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Split NA  Free NA D.P+P NA

Protected Phases 2 2 ' 3 15 135

Permitted Phases Free 3

Detector Phase 2 2 3 15 135

Switch Phase

Minimum Initial (s) 6.0 6.0 12.0

Minimum Spli (s) 1.0 11.0 17.0

Total Split (s) 150 150 30.0

Total Split (%) 176% 17.6% 35.3%

Maximum Green (s) 10.0  10.0 25.0
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)
1. Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

Lane Group g1 85
Lane Configurations
Volume (vph)

[deal Flow (vphpl)

Lane Width (ft)

Lane Util. Factor

Fri

Flt Protected

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)
Crosswalk Width(ft)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)

Turn Type

Protected Phases 1 5
Permitted Phases

Detector Phase

Switch Phase

Minimum [nitial (s) 8.0 6.0
Minimum Split {s) 13.0 15.0
Total Split (s) 250 15.0
Total Spiit (%) 29%  18%
Maximum Green (s) 200 100
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Lanes, Volumes, Timings

2020 Build Conditions (Long Range)

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Ay ¢ A A Y

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Yellow Time (s) 4.0 4.0 4.0

All-Red Time (s) 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0

Total Lost Time (s) 4.0 40

Lead/Lag Lag Lag

Lead-Lag Optimize? Yes Yes

Vehicle Extension (s) 2.0 2.0 20

Recall Mode None None None

Act Effct Green (s) 108 837 26.0 60.8 648

Actuated g/C Ratio 013 1.00 0.31 073 077

v/c Ratio 047  0.02 0.93 074 0.02

Control Delay 41.2 0.0 43.6 18.6 20

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 41.2 0.0 43.6 18.6 2.0

LOS D A D B A

Approach Delay 31.6 43.6 17.7

Approach LOS C D B

90th %ile Green (s) 100 100 25.0

90th %ile Term Code Max Max Max

70th %ile Green (s) 10.0  10.0 25.0

70th %ile Term Code Max  Max Max

50th %ile Green (s) 10.0 100 25.0

50th %ile Term Code Max  Max Max

30th %ile Green (s) 100 100 25.0

30th %ile Term Code Max Max Max

10th %ile Green (s) 9.3 9.3 25.0

10th %ile Term Code Gap Gap Max

Queue Length 50th (ft) 80 0 300 157 3

Queue Length 95th (ft) 111 0 #426 245 m7

Internal Link Dist (ft) 920 920 495 345

Turn Bay Length (ft)

Base Capacity (vph) 254 1760 1189 915 1537

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 047  0.02 0.93 072 0.02

Intersection Summary

Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 83.7

Natural Cycle: 75

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.93

Intersection Signal Delay: 33.5
Intersection Capacity Utilization 76.1%

Analysis Period (min) 15

90th %ile Actuated Cycle: 85
70th %ile Actuated Cycle: 85

Intersection LOS: C
ICU Level of Service D
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)

1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition
Lane Group g1 g5
Yellow Time (s) 40 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lead
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 2.0
Recall Mode Min  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 200 100
90th %ile Term Code Max  Max
70th %ile Green (s) 200 100
70th %ile Term Code Max Max
50th %ile Green (s) 200 100
50th %ile Term Code Max  Max
30th %ile Green (s) 200 10.0
30th %ile Term Code Max  Max
10th %ile Green (s) 144 100
10th %ile Term Code Gap Max
Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary

G:\Projects\720 - Framingham (Normandy)\Synchro\TIAS02\720 B PM (Long Range).syn
MDM Transportaton Consultants, Inc



Lanes, Volumes, Timings 4 2020 Build Conditions (Long Range)
1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp Weekday Evening Condition

50th %ile Actuated Cycle: 85

30th %ile Actuated Cycle: 85

10th %ile Actuated Cycle: 78.7

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  1: Crossing Boulevard & Route 9 Off-Ramp/Route 9 On-Ramp
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Lanes, Volumes, Timings

2020 Build Conditions (Long Range)

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
Ay v A b A2 S

L.ane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations iy if % T g it iy

Volume {vph) 3 28 506 66 337 9 398 5 608 25 47 13

ldeal Flow (vphpl) 1900 - 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 12 12 12 14 14 14 12 12 12

Storage Length (ft) 0 0 0 200 0 0 0 0

Storage Lanes 0 1 1 1 0 1 0 0

Taper Length (ft) 25 25 25 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Frt 0.850 0.996 0.850 0.980

Flt Protected 0.996 0.950 0.953 0.986

Satd. Flow {prot) 0 1613 1589 1787 1856 0 0 1894 1723 0 1836 0

Flt Permitted 0.916 0.735 0.649 0.776

Satd. Flow (perm) 0 1483 1599 1383 1856 0 0 1200 1723 0 1445 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 556 2 668 9

Link Speed (mph) 30 30 30 30

Link Distance (ft) 250 1000 425 500

Travel Time (s) 5.7 22.7 87 114

Peak Hour Factor 091 091 091 081 091 091 091 091 081 091 081 091

Heavy Vehicles (%) 0%  19% 1% 1% 2% 0% 2% 0% 0% 0% 0% 0%

Adj. Flow (vph) 3 31 556 73 370 10 435 5 668 27 52 14

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 34 556 73 380 0 0 440 668 0 93 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(f) 16 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 092 092 092 100 1.00 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50 50 50

Detector 1 Type C+Ex Cl+Ex CH+Ex CHEx CH+Ex Cl+Ex Cl+Ex Cl+Ex CHEx CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Perm NA pm+ov  Perm NA D.P+P NA  Prot Pem NA

Protected Phases 1 23 1 23 235 235 5

Permitted Phases 1 1 1 5 5

Detector Phase 1 1 23 1 1 23 235 235 5 5

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 6.0

Minimum Split (s) 13.0 13.0 130 130 150  15.0
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Lane Group g2 23
Lane Configurations
Volume (vph)

Ideal Flow (vphpl)

Lane Width (ft)

Storage Length (f})
Storage Lanes

Taper Length (f})

Lane Util. Factor

Fri

Flt Protected

Satd. Flow (prof)

Fit Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow (vph)

Shared Lane Traffic (%)
Lane Group Flow (vph)
Enter Blocked Intersection
Lane Alignment

Median Width(ft)

Link Offset(ft)
Crosswalk Width(it)
Two way Left Turn Lane
Headway Factor
Turning Speed (mph)
Number of Detectors
Detector Template
Leading Detector (ft)
Trailing Detector (ft)
Detector 1 Position(ft)
Detector 1 Size(ft)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Turn Type

Protected Phases 2 3
Permitted Phases
Detector Phase

Switch Phase
Minimum Initial (s) 60 120
Minimum Split (s) 1.0 170
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Lanes, Volumes, Timings

2. Crossing Boulevard/Site Drive & Pleasant Street Connector

2020 Build Conditions (Long Range)

Weekday Evening Condition

A ey ¢ A A2 d
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Total Split (s) 250 250 250 250 150 15.0
Total Spiit (%) 29.4% 29.4% 29.4% 29.4% 17.6% 17.6%
Maximum Green (s) 200 200 200 200 100 100
Yellow Time (s) 4.0 40 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Lead/lLag Lead Lead Llead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 20 2.0 2.0 20
Recall Mode Min Min Min Min None  None
Act Effct Green (s) 198 647 198 198 51.9 559 11.0
Actuated g/C Ratio 024 077 024 024 062 067 0.13
v/c Ratio 010 041 022 086 040 049 047
Control Delay 25.6 12 217 5.2 1.9 6.4 39.6
Queue Delay 0.0 0.0 0.0 0.0 0.1 0.6 0.0
Total Delay 25.6 12 2717 512 2.0 8.9 39.6
LOS C A c D A A D
Approach Delay 2.6 A74 5.0 39.6
Approach LOS A D A D
90th %ile Green (s) 200 200 200 200 100  10.0
90th %ile Term Code Max  Max Max  Max Max  Max
70th %ile Green (s) 200 200 200 200 100 100
70th %ile Term Code Max  Max Max  Max Max  Max
50th %ile Green (s) 200 200 200 200 100 100
50th %ile Term Code Max  Max Max  Max Max  Max
30th %ile Green (s) 200 200 200 200 10.0 100
30th %ile Term Code Max  Max Max  Max Max  Max
10th %ile Green (s) 144 144 144 144 10.0  10.0
10th %ile Term Code Gap  Gap Gap  Gap Max  Max
Queue Length 50th (ft) 14 0 31 191 1 105 42
Queue Length 95th (it) 37 17 67  #339 m1 m108 89
Internal Link Dist (1) 170 920 345 420
Turn Bay Length (ff)
Base Capacity (vph) 372 1353 347 467 1078 1363 197
Starvation Cap Reductn 0 0 0 0 123 332 0
Spillback Cap Reductn 0 1 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0
Reduced vic Ratio 009 041 02t 081 046 065 0.47
Intersection Summary
Area Type: Other

Cycle Length: 85

Actuated Cycle Length: 83.7

Natural Cycle: 75

Conitrol Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.93

Intersection Signal Delay: 14.3
Intersection Capacity Utilization 64.6%

Intersection LOS: B
ICU Level of Service C
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)

2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition
Lane Group g2 83
Total Split (s) 16.0 300
Total Split (%) 18%  35%
Maximum Green (s) 10.0 250
Yellow Time (s) 4.0 4.0
All-Red Time (s) 1.0 1.0
Lost Time Adjust (s)

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes

Vehicle Extension (s) 2.0 20
Recall Mode None  None
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

90th %ile Green (s) 100 250
90th %ile Term Code Max  Max
70th %ile Green (s) 100 250
70th %ile Term Code Max  Max
50th %ile Green (s) 100 250
50th %ile Term Code Max  Max
30th %ile Green (s) 100  25.0
30th %ile Term Code Max  Max
10th %ile Green (s) 93 250
10th %ile Term Code Gap Max
Queue Length 50th (ft)

Queue Length 95th (ft)

internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn
Spiliback Cap Reductn
Storage Cap Reductn
Reduced vic Ratio

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)
2: Crossing Boulevard/Site Drive & Pleasant Street Connector Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 85

70th %ile Actuated Cycle: 85

50th %ile Actuated Cycle: 85

30th %ile Actuated Cycle: 85

10th %ile Actuated Cycle: 78.7

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  2: Crossing Boulevard/Site Drive & Pleasant Streat Connector
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Lanes, Volumes, Timings

2020 Build Conditions (Long Range)

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
O T 2 N T VL

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2 NBL NBT NBR  SBL

Lane Configurations L y S Py 8 &

Volume (vph) 31 342 19 49 544 13 170 31 2 29 45 69

ldeal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1800 1900 1900 1900

Storage Length (ft) 300 0 150 0 0 0 0

Storage Lanes 2 0 0 0 0 0 0

Taper Length (ft) 100 100 25 25

Lane Util. Factor 097 100 100 09 09 09 095 100 100 100 100 100

Frt 0.992 0.965 0.943

Flt Protected 0.950 0.997 0.985

Satd. Flow (prot) 3433 1865 0 0 3400 0 0 0 0 1686 0 0

Flt Permitted 0.950 0.905 0.737

Satd. Flow (perm) 3433 1865 0 0 3086 0 0 0 0 1261 0 0

Right Turn on Red Yes Yes Yes

Satd. Flow (RTOR) 6 45 39

Link Speed (mph) 30 30 30

Link Distance (ft) 1350 900 1000

Travel Time (s) 30.7 20.5 22.7

Peak Hour Factor 09 09% 09 09 09 09% 09 09 08 09 09 096

Heavy Vehicles (%) 2% 1% 2% 1% 2% 3% 0% 4%  50% 5% 3% 2%

Adj. Flow (vph) 324 356 20 51 567 14 177 32 2 30 47 72

Shared Lane Traffic (%)

Lane Group Flow (vph) 324 376 0 0 809 0 0 0 0 1M 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left Right Right Left Left Left  Right Left

Median Width(f) 24 24 0

Link Offset(ft) 0 0 0

Crosswalk Width(ft) 16 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 100 100 100 100 100 1.00 1.00 1.00

Turning Speed (mph) 15 9 15 9 9 15 15 9 15

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50

Detector 1 Type Cl+Ex  CI+Ex Ci+Ex Cl+Ex Cl+Ex Cl+Ex Cl+Ex CI+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type Prot NA Perm NA Perm  Perm NA Perm

Protected Phases 5 2 6 8

Permitted Phases 6 8 8 8

Detector Phase 5 2 6 6 8 8 8 8

Switch Phase

Minimum Initial (s) 60 100 100 100 8.0 6.0 6.0 6.0

Minimum Split (s) 1.0 150 15.0 15.0 1.0 110 110 11.0

Total Split (s) 250 520 270 270 170 170 170 17.0
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
I < YW 2+ NN

Lane Group SBT SBR SBR2 SEL2  SEL  SER

Lane Configurations ) i L

Volume (vph) 134 665 15 2 8 1

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Storage Length (ft) 200 0 0

Storage Lanes 1 1 0

Taper Length (ft) 25

l.ane Util. Factor 100 100 100 100 100 1.00

Frt 0.850 0.988

Fit Protected 0.983 0.957

Satd. Flow (prot) 1831 1599 0 0 1796 0

FlIt Permitted 0.850 0.957

Satd. Flow (perm) 1583 1599 0 0 1796 0

Right Turn on Red Yes

Satd. Flow (RTCR) 95

Link Speed (mph) 30 30

Link Distance (ft) 400 762

Travel Time (s) 9.1 17.3

Peak Hour Factor 09 0% 09 09% 09 096

Heavy Vehicles (%) 2% 1% 0% 0% 0% 0%

Adj. Flow (vph) 140 693 16 2 8 1

Shared Lane Traffic {%)

Lane Group Flow (vph) 212 709 0 0 1 0

Enter Blocked Intersection No No No No No No

Lane Alignment Left Right Right Left Left  Right

Median Width(ft) 0 12

Link Offsef(ft) 0 0

Crosswalk Width(ft) 16 16

Two way Left Turn Lane

Headway Factor 100 100 100 100 1.00 1.00

Turning Speed (mph) 9 9 15 15 9

Number of Detectors 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50

Trailing Detector (ft) 0 0 0 0

Detector 1 Position(ft) 0 0 0 0

Detector 1 Size(ft) 50 50 50 50

Detector 1 Type ChHEx CHEx CHEx Cl+Ex

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0

Turn Type NA  pm+tov Split NA

Protected Phases 8 5 7 7

Permitted Phases 8

Detector Phase 8 5 7 7

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0

Minimum Split (s) 1.0 110 1.0 110

Total Split (s) 170 250 1.0 1.0
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Lanes, Volumes, Timings ' 2020 Build Conditions (Long Range)

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
A ey ¢ AN Nt A D

Lane Group EBL EBT EBR WBL WBT WBR WBR2 NBL2Z NBL NBT NBR  SBL

Total Split (%) 31.3% 65.0% 33.8% 33.8% 213% 21.3% 21.3% 21.3%

Maximum Green (s) 200 470 220 220 120 120 120 12.0

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 40 4.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) -1.0 -1.0 -1.0 -1.0

Total Lost Time (s) 4.0 4.0 4.0 40

Lead/Lag Lead Lag Lag Lag Lag Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.0 3.0 3.0 3.0 2.0 20 20 2.0

Recall Mode None Min Min Min None None None None

Act Effct Green (s) 17.7 435 217 12.6

Actuated g/C Ratio 027 066 0.33 0.19

v/c Ratio 035 031 0.78 0.41

Control Delay 216 6.1 26.9 241

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 216 6.1 26.9 241

LOS c A c C

Approach Delay 13.2 26.9 241

Approach LOS B C C

90th %ile Green (s) 200 470 220 220 120 120 120 12.0

90th %ile Term Code Max  Hold Max  Max Max  Max  Max Max

70th %ile Green (s) 200 470 220 220 120 120 120 12.0

70th %ile Term Code Max  Hold Max  Max Max Max  Max Max

50th %ile Green (s) 200 470 220 220 120 120 120 12.0

50th %ile Term Code Max  Hold Max  Max Max  Max  Max Max

30th %ile Green (s) 161 429 218 218 120 120 120 12.0

30th %ile Term Code Gap  Hold Gap Gap Max  Max  Max Max

10th %ile Green (s) 88 288 150 150 9.2 9.2 9.2 9.2

10th %ile Term Code Gap . Hold Gap  Gap Gap Gap Gap Gap

Queue Length 50th (ft) 54 48 150 27

Queue Length 95th (ff) 103 132 #298 82

Internal Link Dist (ft) 1270 820 , 920

Turn Bay Length (ft) 300

Base Capacity (vph) 1120 1393 1132 285

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reducin 0 0 0 0

Storage Cap Reducin 0 0 0 0

Reduced v/c Ratio 029 027 0.71 0.39

Intersection Summary

Area Type: Other
Cycle Length: 80

Actuated Cycle Length: 66.2

Natural Cycle: 80

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.81

Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min} 15
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)

3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition
| <« ¥ 4 N
Lane Group SBT SBR SBR2 SEL2 SEL  SER
Total Split (%) 21.3% 31.3% 13.8% 13.8%
Maximum Green (s) 120 200 6.0 8.0
Yellow Time (s) 4.0 4.0 4.0 4.0
All-Red Time (s) 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -1.0 -1.0 -1.0
Total Lost Time (s) 4.0 4.0 4.0
Lead/Lag lag Lead Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 20
Recall Mode None None None  None
Act Effct Green (s) 126 344 7.2
Actuated g/C Ratio 019 0.52 0.11
v/c Ratio 070 081 0.06
Control Delay 429 216 31.8
Queue Delay 0.0 0.0 0.0
Total Delay 429 216 31.8
LOS D C C
Approach Delay 26.5 31.8
Approach LOS C C
90th %ile Green (s) 120 200 6.0 6.0
90th %ile Term Code Max  Max Max  Max
70th %ile Green (s) 120 200 0.0 0.0
70th %ile Term Code Max  Max Skip  Skip
50th %ile Green (s) 120 200 0.0 0.0
50th %ile Term Code Max  Max Skip  Skip
30th %ile Green (s) 120 161 0.0 0.0
30th %ile Term Code Max  Gap Skip  Skip
10th %ile Green (s) 9.2 8.8 0.0 0.0
10th %ile Term Code Gap  Gap Skip  Skip
Queue Length 50th (ft) 85 185 4
Queue Length 95th (ft) #219  #501 20
Internal Link Dist (ft) 320 682
Turn Bay Length (ft) 200
Base Capacity (vph) 320 965 195
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 0 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 066 073 0.06

Intersection Summary
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Lanes, Volumes, Timings 2020 Build Conditions (Long Range)
3: Willow Street/Boston Road & Firmin Avenue & Valley Road Weekday Evening Condition

90th %ile Actuated Cycle: 80

70th %ile Actuated Cycle: 69

50th %ile Actuated Cycle: 69

30th %ile Actuated Cycle: 64.9

10th %ile Actuated Cycle: 48

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  3: Willow Street/Boston Road & Firmin Avenue & Valley Road
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Lanes, Volumes, Timings

2020 Build Conditions (Long Range)

4: Central St & Route 30 Weekday Evening Condition
O T i S N V. S 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations y 9 b £ & ' &>

Volume (vph) 0 624 226 67 1177 0 330 0 75 0 0 0

[deal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 16 16 12 14 14 12 12 12 12 12 12

Storage Length (ft) 0 0 100 0 225 0 0 0

Storage Lanes 0 0 1 0 1 1 0 0

Taper Length (ft) 25 100 100 25

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Frt 0.964 0.850

Flt Protected 0.950 0.950

Satd. Flow (prot) 0 2055 0 1v52 2007 0 0 1787 1599 0 1900 0

Fit Permitted 0.160 0.850

Satd. Flow {perm) 0 2055 0 295 2007 0 0 1787 1599 0 1900 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 23 85

Link Speed (mph) 30 30 30 30

Link Distance (ft) 2000 1500 1000 500

Travel Time (s) 45.5 341 22.7 114

Peak Hour Factor 096 09 09 09 09 09 09 096 096 096 096 096

Heavy Vehicles (%) 0% 1% 1% 3% 1% 0% 1% 0% 1% 0% 0% 0%

Adj. Flow (vph) 0 650 235 70 1226 0 344 0 78 0 0 0

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 885 0 70 1226 0 0 344 78 0 0 0

Enter Blocked Intersection No No No No No No No No No No No No

Lane Alignment Left Left  Right Left Left  Right Left Left  Right Left Left  Right

Median Width(ft) 12 12 0 0

Link Offset(ft) 0 0 0 0

Crosswalk Width(ft) 16 16 16 16

Two way Left Turn Lane

Headway Factor 08 08 08 100 092 09 10 100 100 100 100 1.00

Turning Speed (mph) 15 9 15 9 15 9 15 9

Number of Detectors 1 1 1 1 1 1 1 1

Detector Template

Leading Detector (ft) 50 50 50 50 50 50 50 50

Trailing Detector (ft) 0 0 0 0 0 0 0 0

Detector 1 Position(ft) 0 0 0 0 0 0 0 0

Detector 1 Size(ft) 50 50 50 50 50 50 50 50

Detector 1 Type ClHEX Cl+Ex Cl+Ex CH+Ex- Cl+Ex Cl+Ex Cl#Ex CHEx

Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Turn Type NA pm+pt NA Split NA  Prot  Split

Protected Phases 2 1 6 3 3 3 4 4

Permitted Phases 6

Detector Phase 2 1 6 3 3 3 4 4

Switch Phase

Minimum Initial (s) 21.0 50 100 5.0 5.0 5.0 5.0 5.0

Minimum Split (s) 25.0 9.0 140 9.0 9.0 9.0 9.0 9.0
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Lanes, Volumes, Timings

2020 Build Conditions (Long Range)

4: Central St & Route 30 Weekday Evening Condition
Ay ¢ AN ML A

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR

Total Split (s) 64.0 1.0 750 220 220 220 19.0 190

Total Split (%) 55.2% 9.5% 64.7% 19.0% 19.0% 19.0% 164% 164%

Maximum Green (s) 80.0 70 7.0 180 180 180 150 150

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 4.0 40 4.0 40 4.0

Lead/Lag Lag Lead Llead Llead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 2.6 2.0 2.6 20 2.0 2.0 20 2.0

Recall Mode Min None Min None None None None None

Act Effct Green (s) 60.1 679 679 180 180

Actuated g/C Ratio 0.64 072 072 019 018

vic Ratio 0.67 023 085 1.00 021

Control Delay 14.1 55 164 89.9 8.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 14.1 55 164 89.9 8.4

LOS B A B F A

Approach Delay 14.1 15.8 74.9

Approach LOS B B E

90th %ile Green (s) 60.0 7.0 7.0 180 180 180 0.0 0.0

90th %ile Term Code Hold Max  Max Max  Max  Max  Skip  Skip

70th %ile Green (s) 61.1 59 710 180 180 180 0.0 0.0

70th %ile Term Code Hold Gap Max Max  Max Max  Skip  Skip

50th %ile Green (s) 60.5 55 700 180 180 180 0.0 0.0

50th %ile Term Code Hold Gap Gap Max Max Max  Skip  Skip

30th %ile Green (s) 56.9 52  66.1 180 180 180 0.0 0.0

30th %ile Term Code Hold Gap  Gap Max Max Max  Skip  Skip

10th %ile Green (s) 61.3 00 613 180 180 180 0.0 0.0

10th %ile Term Code Hold Skip  Gap Max Max Max Skip  Skip

Queue Length 50th {ft) 309 10 438 ~226 0

Queue Length 95th (ft) 465 21 676 #402 34

internal Link Dist (ft) 1920 1420 920 420

Turn Bay Length (ft) 100

Base Capacity (vph) 1336 322 1520 343 375

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.66 022 081 1.00 0.2

Intersection Summary

Area Type: Other

Cycle Length: 116

Actuated Cycle Length: 93.9

Natural Cycle: 90

Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 1.00

Intersection Signal Delay: 24.8
Intersection Capacity Utilization 86.9%

Intersection LOS: C
ICU Level of Service E
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Lanes, Volumes, Timings : 2020 Build Conditions (Long Range)
4: Central St & Route 30 Weekday Evening Condition

Analysis Period (min) 15

90th %ile Actuated Cycle: 97

70th %ile Actuated Cycle: 97

50th %ile Actuated Cycle: 96

30th %ile Actuated Cycle: 92.1

10th %ile Actuated Cycle: 87.3

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 4. Central St & Route 30

.
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HCM 2010 TWSC

2020 Build Conditions (Long Range)

5: Site Drive & Firmin Avenue/Pleasant Street Connector Weekday Evening Condition

Intersection

Intersection Delay, siveh 3.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 4 460 0 2 724 20 2 0 14 63 0 50

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop  Stop

RT Channelized - - None - - None - - None - - None

Storage Length - - 125 - - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Crade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 91 91 91 92 91 91 91 9 91 91 91 91

Heavy Vehicles, % 0 1 2 2 2 0 2 2 2 0 2 0

Mvmt Flow 4 505 0 2 796 22 2 0 15 69 0 55

Major/Minor Majort Major2 Minor1 Minor2

Conflicting Flow All 818 0 0 505 0 0 1352 1336 253 1073 1325 807
Stage 1 - - - - - - 514 514 - 811 811 -
Stage 2 - - - - - - 838 822 - 262 514 -

Follow-up Headway 2.2 - - 222 - - 3519 4019 3319 35 4.019 3.3

Pot Capacity-1 Maneuver 819 - - 1056 - - 118 153 747 188 155 385
Stage 1 - - - - - - 512 534 - 376 392 -
Stage 2 - - - - - - 360 387 - 726 534 -

Time blocked-Platoon, % - - - -

Mov Capacity-1 Maneuver 819 - - 1056 - - 100 151 747 183 153 385

Mov Capacity-2 Maneuver - - - - - - 100 151 - 183 153 -
Stage 1 - - - - - - 508 530 - 373 391 -
Stage 2 - - - - - - 308 386 - 706 530 -

Approach EB WB NB SB

HCM Control Delay, s 0.1 0 14.1 35.5

HCM LOS B E

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Capacity (veh/h) 413 819 - - 1056 - - 238

HCM Lane V/C Ratio 0.043 0.005 - - 0.002 - - 0522

HCM Control Delay (s) 141 9419 0 - 8416 0 - 355

HCM Lane LOS B A A A A E

HCM 95th %tile Q(veh) 0133 0.016 - - 0.006 - - 2744

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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