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Location:

Date
4/1/2014
4/2/2014
4/3/2014

Avg./Day

Daily Peaks
4/1/2014
7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM
8:45 AM
4:00 PM
4:15PM
4:30 PM
4:45 PM
5:00 PM
5:15PM
5:30 PM
5:45 PM
4/2/2014
7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM
8:45 AM
4:00 PM
4:15PM
4:30 PM
4:45 PM
5:00 PM
5:15PM
5:30 PM
5:45PM
4/3/2014
7:00 AM
7:15 AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM
8:45 AM
4:00 PM
4:15PM
4:30 PM
4:45 PM
5:00 PM
5:15PM
5:30 PM
5:45PM

South Site Entrance

South Park Drive

Middle Park Lot

North Park Drive

Back Park Drive

Business Park Totals

TripsIn  TripsOut  Total TripsIn  Trips Out  Total TripsIn  Trips Out  Total TripsIn  TripsOut  Total TripsIn Trips Out  Total TripsIin  Trips Out  Total
256 342 598 337 276 613 27 28 55 141 117 258 76 94 170 761 781 1542
273 349 622 337 308 645 33 32 65 142 95 237 74 93 167 785 803 1588
252 336 588 328 275 603 26 26 52 133 103 236 74 96 170 739 762 1501
260 342 603 334 286 620 29 29 57 139 105 244 75 94 169 762 782 1544

5 0 5 2 0 2 0 0 0 0 2 2 1 0 1 7 1 8

4 1 5 8 1 9 0 0 0 1 0 1 3 0 3 13 -1 12
7 3 10 6 0 6 1 0 1 2 0 2 0 1 1 16 4 20
4 3 7 17 2 19 1 0 1 2 0 2 3 0 3 24 2 26
2 1 3 15 3 18 4 0 4 5 2 7 1 0 1 26 5 31
13 1 14 16 4 20 3 0 3 2 0 2 4 0 4 34 1 35
21 2 23 30 9 39 3 0 3 11 1 12 5 1 6 65 8 73
20 1 21 27 2 29 1 0 1 10 3 13 2 0 2 58 4 62
4 15 19 5 5 10 0 0 0 0 4 4 1 3 4 9 26 35
3 6 9 2 3 5 0 1 1 0 2 2 1 3 4 5 14 19
2 10 12 2 11 13 0 0 0 0 2 2 1 2 3 4 24 28
1 7 8 4 6 10 0 1 1 1 3 4 2 3 5 6 18 24
1 31 32 4 23 27 0 1 1 2 7 9 1 14 15 7 75 82
2 17 19 2 17 19 0 0 0 3 7 10 1 8 9 7 48 55
1 19 20 1 12 13 0 1 1 0 11 11 3 8 11 2 48 50
4 24 28 1 5 6 0 3 3 2 8 10 0 3 3 7 43 50
4 0 4 3 2 5 0 0 0 1 1 2 1 0 1 8 2 10
3 1 4 5 1 6 3 0 3 1 1 2 2 0 2 12 1 13
4 1 5 7 3 10 0 0 0 2 0 2 2 0 2 13 2 15
6 0 6 11 3 14 2 0 2 1 1 2 4 0 4 20 0 20
11 1 12 13 6 19 2 0 2 2 0 2 5 0 5 28 2 30
17 3 20 25 7 32 2 0 2 3 1 4 1 0 1 47 10 57
19 1 20 29 3 32 1 0 1 8 0 8 2 0 2 57 2 59
24 4 28 21 3 24 3 1 4 14 2 16 4 1 5 62 7 69
0 10 10 2 4 6 0 1 1 1 3 4 2 0 2 3 16 19
2 9 11 3 5 8 0 1 1 0 2 2 1 1 2 5 17 22
1 11 12 2 10 12 0 1 1 4 3 7 0 3 3 7 28 35
4 12 16 8 12 20 1 0 1 1 2 3 0 4 4 14 30 44
1 27 28 5 14 19 0 2 2 2 4 6 0 11 11 8 58 66
1 19 20 2 11 13 0 1 1 3 10 13 0 6 6 6 47 53
2 26 28 2 13 15 0 0 0 1 4 5 5 5 10 5 43 48
1 20 21 2 9 11 0 2 2 2 5 7 2 9 11 5 43 48
2 1 3 1 1 2 0 0 0 1 0 1 1 0 1 4 1 5

7 0 7 4 1 5 2 0 2 1 1 2 1 0 1 14 1 15
2 0 2 9 1 10 0 0 0 5 1 6 3 1 4 16 0 16
6 2 8 10 2 12 3 0 3 4 1 5 1 0 1 23 4 27
10 5 15 26 5 31 4 0 4 1 0 1 6 0 6 41 4 45
13 2 15 23 7 30 2 0 2 4 0 4 3 1 4 42 7 49
17 5 22 31 3 34 3 0 3 6 1 7 3 1 4 57 7 64
17 1 18 29 4 33 3 1 a4 8 0 8 1 2 3 57 7 64
1 5 6 2 7 9 0 2 2 0 1 1 1 2 3 3 16 19
1 9 10 2 7 9 0 0 0 1 1 2 2 0 2 4 15 19
2 11 13 1 4 5 0 3 3 0 2 2 0 1 1 3 21 24
1 19 20 5 11 16 0 1 1 0 3 3 2 2 4 6 34 40
3 22 25 6 19 25 0 1 1 1 5 6 0 12 12 10 59 69
2 25 27 4 7 11 0 0 0 0 12 12 0 4 4 6 48 54
2 16 18 3 11 14 0 3 3 3 2 5 0 14 14 8 46 54
1 23 24 2 5 7 1 1 2 2 4 6 0 4 4 6 37 43

Hourly
Total
66
89
112
165
201

106
153
189
211
237

58
78
122
166
215

120
167
198
211
215

63
103
137
185
222

102
152
187
217
220



Avg. Peaks South Site Entrance

7:00 AM
7:15AM
7:30 AM
7:45 AM
8:00 AM
8:15 AM
8:30 AM
8:45 AM
4:00 PM
4:15PM
4:30 PM
4:45 PM
5:00 PM
5:15PM
5:30 PM
5:45 PM

Location:

Date
4/1/2014
4:00 PM
4:15PM
4:30 PM
4:45 PM
5:00 PM
5:15PM
5:30 PM
5:45PM

South Park Drive

Middle Park Lot

North Park Drive

Back Park Drive

Business Park Totals

4 3 0 2 1 8 62
5 7 2 2 2 13 90
6 9 0 3 2 17 124
7 15 2 3 3 24 172
10 23 3 3 4 35 213  8-9AM
16 27 2 3 3 47
22 35 2 9 4 8:30 AM 65
22 29 3 12 3 65
12 8 1 3 3 24 109
10 7 1 2 3 20 157
12 10 1 4 2 29 191
15 15 1 3 4 36 213
28 24 1 7 13 | 5:00pMm 72 | 224 5-6PM |
22 14 0 12 6 54
22 14 1 7 12 51
24 8 2 8 6 47
Loop Drive
TripsIn  Trips Out  Total

0 2 2

1 1 2

3 2 5

0 1 1

0 0 0

0 0 0

0 0 0

0 0 0



Needham Street
north of Site Drive South
City, State: Newton, MA PRECISION

Client: Stantec/ S. Wood D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

144047 A Class
Site Code: 195310953
Date Start: 11-Sep-14

SB Email: datarequests@pdillc.com
Start Medium Large
Time Cars Heavy Heavy Total
09/11/1
4 42 0 0 0 0 0 0 0 0 0 0 0 0 42
01:00 36 0 1 0 0 0 0 0 0 0 0 0 0 37
02:00 6 2 0 0 0 0 0 0 0 0 0 0 0 8
03:00 9 1 0 0 0 0 0 0 0 0 0 0 0 10
04:00 27 2 0 0 0 0 0 0 0 0 0 0 0 29
05:00 57 1 3 0 0 0 0 0 0 0 0 0 0 61
06:00 244 11 0 0 0 0 0 0 0 0 0 0 0 255
07:00 549 17 2 0 0 0 0 0 0 0 0 0 0 568
08:00 739 14 2 0 0 0 0 0 0 0 0 0 0 755
09:00 596 36 4 0 0 0 0 0 0 0 0 0 0 636
10:00 558 26 6 0 0 0 0 0 0 0 0 0 0 590
11:00 610 25 4 0 0 0 0 0 0 0 0 0 0 639
12 PM 648 34 7 0 0 0 0 0 0 0 0 0 0 689
13:00 658 20 1 0 0 0 0 0 0 0 0 0 0 679
14:00 600 26 4 0 0 0 0 0 0 0 0 0 0 630
15:00 650 35 2 0 0 0 0 0 0 0 0 0 0 687
16:00 669 22 3 0 0 0 0 0 0 0 0 0 0 694
17:00 611 10 1 0 0 0 0 0 0 0 0 0 0 622
18:00 670 13 0 0 0 0 0 0 0 0 0 0 0 683
19:00 563 0 0 0 0 0 0 0 0 0 0 0 0 563
20:00 368 1 0 0 0 0 0 0 0 0 0 0 0 369
21:00 224 0 0 0 0 0 0 0 0 0 0 0 0 224
22:00 131 0 0 0 0 0 0 0 0 0 0 0 0 131
23:00 91 0 0 0 0 0 0 0 0 0 0 0 0 91
Total 9356 296 40 0 0 0 0 0 0 0 0 0 0 9692
Percent  96.5% 3.1% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM 0800 09:00  10:00 08:00
Peak
Vol. 739 36 6 755
PM 18:00 15:00 12:00 16:00
Peak
Vol. 670 35 7 694
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Needham Street
north of Site Drive South
City, State: Newton, MA PRECISION

Client: Stantec/ S. Wood D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

144047 A Class
Site Code: 195310953
Date Start: 11-Sep-14

SB Email: datarequests@pdillc.com
Start Medium Large
Time Cars Heavy Heavy Total
09/12/1
4 43 0 0 0 0 0 0 0 0 0 0 0 43
01:00 22 0 0 0 0 0 0 0 0 0 0 0 0 22
02:00 10 2 0 0 0 0 0 0 0 0 0 0 0 12
03:00 12 1 0 0 0 0 0 0 0 0 0 0 0 13
04:00 30 3 0 0 0 0 0 0 0 0 0 0 0 33
05:00 74 9 2 0 0 0 0 0 0 0 0 0 0 85
06:00 267 26 2 0 0 0 0 0 0 0 0 0 0 295
07:00 564 11 4 0 0 0 0 0 0 0 0 0 0 579
08:00 737 19 3 0 0 0 0 0 0 0 0 0 0 759
09:00 662 37 1 0 0 0 0 0 0 0 0 0 0 700
10:00 647 25 4 0 0 0 0 0 0 0 0 0 0 676
11:00 632 17 5 0 0 0 0 0 0 0 0 0 0 654
12 PM 725 21 2 0 0 0 0 0 0 0 0 0 0 748
13:00 665 21 1 0 0 0 0 0 0 0 0 0 0 687
14:00 641 28 2 0 0 0 0 0 0 0 0 0 0 671
15:00 652 31 1 0 0 0 0 0 0 0 0 0 0 684
16:00 648 19 4 0 0 0 0 0 0 0 0 0 0 671
17:00 631 13 1 0 0 0 0 0 0 0 0 0 0 645
18:00 612 16 1 0 0 0 0 0 0 0 0 0 0 629
19:00 543 2 0 0 0 0 0 0 0 0 0 0 0 545
20:00 360 5 0 0 0 0 0 0 0 0 0 0 0 365
21:00 260 1 0 0 0 0 0 0 0 0 0 0 0 261
22:00 181 0 0 0 0 0 0 0 0 0 0 0 0 181
23:00 121 0 0 0 0 0 0 0 0 0 0 0 0 121
Total 9739 307 33 0 0 0 0 0 0 0 0 0 0 10079
Percent  96.6% 3.0% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM 0800 09:00  11:00 08:00
Peak
Vol. 737 37 5 759
PM 12:00 15:00 16:00 12:00
Peak
Vol. 725 31 4 748
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Needham Street
north of Site Drive South
City, State: Newton, MA PRECISION

Client: Stantec/ S. Wood D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

144047 A Class
Site Code: 195310953
Date Start: 11-Sep-14

SB Email: datarequests@pdillc.com
Start Medium Large
Time Cars Heavy Heavy Total
09/13/1
4 59 1 0 0 0 0 0 0 0 0 0 0 0 60
01:00 40 0 0 0 0 0 0 0 0 0 0 0 0 40
02:00 15 0 1 0 0 0 0 0 0 0 0 0 0 16
03:00 11 1 0 0 0 0 0 0 0 0 0 0 0 12
04:00 20 3 0 0 0 0 0 0 0 0 0 0 0 23
05:00 39 2 8 0 0 0 0 0 0 0 0 0 0 49
06:00 114 3 0 0 0 0 0 0 0 0 0 0 0 117
07:00 210 8 0 0 0 0 0 0 0 0 0 0 0 218
08:00 363 7 0 0 0 0 0 0 0 0 0 0 0 370
09:00 520 10 0 0 0 0 0 0 0 0 0 0 0 530
10:00 664 9 0 0 0 0 0 0 0 0 0 0 0 673
11:00 708 6 0 0 0 0 0 0 0 0 0 0 0 714
12 PM 722 8 0 0 0 0 0 0 0 0 0 0 0 730
13:00 812 8 0 0 0 0 0 0 0 0 0 0 0 820
14:00 798 3 1 0 0 0 0 0 0 0 0 0 0 802
15:00 717 7 0 0 0 0 0 0 0 0 0 0 0 724
16:00 686 1 1 0 0 0 0 0 0 0 0 0 0 688
17:00 626 2 1 0 0 0 0 0 0 0 0 0 0 629
18:00 458 0 0 0 0 0 0 0 0 0 0 0 0 458
19:00 346 0 0 0 0 0 0 0 0 0 0 0 0 346
20:00 291 1 0 0 0 0 0 0 0 0 0 0 0 292
21:00 172 6 0 0 0 0 0 0 0 0 0 0 0 178
22:00 160 0 0 0 0 0 0 0 0 0 0 0 0 160
23:00 156 0 0 0 0 0 0 0 0 0 0 0 0 156
Total 8707 86 12 0 0 0 0 0 0 0 0 0 0 8805
Percent  98.9% 1.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM 1100 09:00  05:00 11:00
Peak
Vol. 708 10 8 714
PM 13:00 12:00 14:00 13:00
Peak
Vol. 812 8 1 820
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Needham Street
north of Site Drive South
City, State: Newton, MA PRECISION

Client: Stantec/ S. Wood D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

144047 A Class
Site Code: 195310953
Date Start: 11-Sep-14

NB Email: datarequests@pdillc.com
Start Medium Large
Time Cars Heavy Heavy Total
09/11/1
4 41 0 0 0 0 0 0 0 0 0 0 0 0 41
01:00 17 1 2 0 0 0 0 0 0 0 0 0 0 20
02:00 12 1 0 0 0 0 0 0 0 0 0 0 0 13
03:00 7 1 1 0 0 0 0 0 0 0 0 0 0 9
04:00 37 3 0 0 0 0 0 0 0 0 0 0 0 40
05:00 172 12 9 0 0 0 0 0 0 0 0 0 0 193
06:00 484 21 6 0 0 0 0 0 0 0 0 0 0 511
07:00 742 35 6 0 0 0 0 0 0 0 0 0 0 783
08:00 706 41 2 0 0 0 0 0 0 0 0 0 0 749
09:00 679 29 5 0 0 0 0 0 0 0 0 0 0 713
10:00 654 26 7 0 0 0 0 0 0 0 0 0 0 687
11:00 657 24 4 0 0 0 0 0 0 0 0 0 0 685
12 PM 741 19 4 0 0 0 0 0 0 0 0 0 0 764
13:00 751 23 3 0 0 0 0 0 0 0 0 0 0 77
14:00 706 11 2 0 0 0 0 0 0 0 0 0 0 719
15:00 691 10 0 0 0 0 0 0 0 0 0 0 0 701
16:00 771 13 0 0 0 0 0 0 0 0 0 0 0 784
17:00 839 8 0 0 0 0 0 0 0 0 0 0 0 847
18:00 811 10 1 0 0 0 0 0 0 0 0 0 0 822
19:00 567 3 1 0 0 0 0 0 0 0 0 0 0 571
20:00 424 0 0 0 0 0 0 0 0 0 0 0 0 424
21:00 278 0 0 0 0 0 0 0 0 0 0 0 0 278
22:00 137 3 0 0 0 0 0 0 0 0 0 0 0 140
23:00 69 0 0 0 0 0 0 0 0 0 0 0 0 69
Total 10993 294 53 0 0 0 0 0 0 0 0 0 0 11340
Percent 96.9% 2.6% 0.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM " 07.00  08:00  05:00 07:00
Peak
Vol. 742 41 9 783
PM 17:00 13:00 12:00 17:00
Peak
Vol. 839 23 4 847
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Needham Street
north of Site Drive South
City, State: Newton, MA PRECISION

Client: Stantec/ S. Wood D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

144047 A Class
Site Code: 195310953
Date Start: 11-Sep-14

NB Email: datarequests@pdillc.com
Start Medium Large
Time Cars Heavy Heavy Total
09/12/1
4 43 1 0 0 0 0 0 0 0 0 0 0 0 44
01:00 21 0 1 0 0 0 0 0 0 0 0 0 0 22
02:00 9 1 1 0 0 0 0 0 0 0 0 0 0 11
03:00 6 1 1 0 0 0 0 0 0 0 0 0 0 8
04:00 33 6 0 0 0 0 0 0 0 0 0 0 0 39
05:00 165 13 11 0 0 0 0 0 0 0 0 0 0 189
06:00 497 22 7 0 0 0 0 0 0 0 0 0 0 526
07:00 733 43 8 0 0 0 0 0 0 0 0 0 0 784
08:00 696 36 2 0 0 0 0 0 0 0 0 0 0 734
09:00 683 23 5 0 0 0 0 0 0 0 0 0 0 711
10:00 695 19 3 0 0 0 0 0 0 0 0 0 0 717
11:00 714 17 7 0 0 0 0 0 0 0 0 0 0 738
12 PM 742 25 0 0 0 0 0 0 0 0 0 0 0 767
13:00 775 25 3 0 0 0 0 0 0 0 0 0 0 803
14:00 794 19 2 0 0 0 0 0 0 0 0 0 0 815
15:00 781 20 1 0 0 0 0 0 0 0 0 0 0 802
16:00 784 8 3 0 0 0 0 0 0 0 0 0 0 795
17:00 869 9 3 0 0 0 0 0 0 0 0 0 0 881
18:00 719 4 0 0 0 0 0 0 0 0 0 0 0 723
19:00 575 5 0 0 0 0 0 0 0 0 0 0 0 580
20:00 383 1 0 0 0 0 0 0 0 0 0 0 0 384
21:00 305 1 0 0 0 0 0 0 0 0 0 0 0 306
22:00 192 0 0 0 0 0 0 0 0 0 0 0 0 192
23:00 116 0 0 0 0 0 0 0 0 0 0 0 0 116
Total 11330 299 58 0 0 0 0 0 0 0 0 0 0 11687
Percent 96.9% 2.6% 0.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM 0700 07:00  05:00 07:00
Peak
Vol. 733 43 11 784
PM 17:00 12:00 13:00 17:00
Peak
Vol. 869 25 3 881
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Needham Street
north of Site Drive South
City, State: Newton, MA PRECISION

Client: Stantec/ S. Wood D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234

144047 A Class
Site Code: 195310953
Date Start: 11-Sep-14

NB Email: datarequests@pdillc.com
Start Medium Large
Time Cars Heavy Heavy Total
09/13/1
4 48 2 0 0 0 0 0 0 0 0 0 0 0 50
01:00 22 1 2 0 0 0 0 0 0 0 0 0 0 25
02:00 18 0 0 0 0 0 0 0 0 0 0 0 0 18
03:00 13 1 3 0 0 0 0 0 0 0 0 0 0 17
04:00 21 1 4 0 0 0 0 0 0 0 0 0 0 26
05:00 57 4 8 0 0 0 0 0 0 0 0 0 0 69
06:00 137 10 1 0 0 0 0 0 0 0 0 0 0 148
07:00 286 16 0 0 0 0 0 0 0 0 0 0 0 302
08:00 432 16 0 0 0 0 0 0 0 0 0 0 0 448
09:00 554 7 2 0 0 0 0 0 0 0 0 0 0 563
10:00 667 14 0 0 0 0 0 0 0 0 0 0 0 681
11:00 816 1 0 0 0 0 0 0 0 0 0 0 0 817
12 PM 819 5 0 0 0 0 0 0 0 0 0 0 0 824
13:00 796 6 0 0 0 0 0 0 0 0 0 0 0 802
14:00 873 6 0 0 0 0 0 0 0 0 0 0 0 879
15:00 859 4 1 0 0 0 0 0 0 0 0 0 0 864
16:00 865 6 0 0 0 0 0 0 0 0 0 0 0 871
17:00 906 4 0 0 0 0 0 0 0 0 0 0 0 910
18:00 675 1 0 0 0 0 0 0 0 0 0 0 0 676
19:00 492 3 0 0 0 0 0 0 0 0 0 0 0 495
20:00 314 12 0 0 0 0 0 0 0 0 0 0 0 326
21:00 237 5 0 0 0 0 0 0 0 0 0 0 0 242
22:00 206 1 0 0 0 0 0 0 0 0 0 0 0 207
23:00 162 0 0 0 0 0 0 0 0 0 0 0 0 162
Total 10275 126 21 0 0 0 0 0 0 0 0 0 0 10422
Percent 98.6% 1.2% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AM 1100 07:00  05:00 11:00
Peak
Vol. 816 16 8 817
PM 17:00 20:00 15:00 17:00
Peak
Vol. 906 12 1 910
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Needham Street

north of Site Drive South
City, State: Newton, MA
Client: Stantec/ S. Wood

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

144047 A Volume
Site Code: 195310953
Date Start: 11-Sep-14

Start SB NB Combin 11-Sep-
ed 14
Time AM. P.M. AM. P.M. AM. P.M. Thu
12:00 17 168 8 200 25 368
12:15 10 172 13 185 23 357
12:30 8 178 9 193 17 371
12:45 7 42 171 689 11 41 186 764 18 83 357 1453
01:00 9 175 5 215 14 390
01:15 12 155 9 169 21 324
01:30 14 175 5 189 19 364
01:45 2 37 174 679 1 20 204 77 3 57 378 1456
02:00 3 155 5 162 8 317
02:15 0 167 1 189 1 356
02:30 1 145 5 196 6 341
02:45 4 8 163 630 2 13 172 719 6 21 335 1349
03:00 3 177 4 173 7 350
03:15 3 159 1 184 4 343
03:30 3 177 3 175 6 352
03:45 1 10 174 687 1 9 169 701 2 19 343 1388
04:00 4 179 6 167 10 346
04:15 5 163 5 222 10 385
04:30 9 169 12 192 21 361
04:45 11 29 183 694 17 40 203 784 28 69 386 1478
05:00 6 146 34 202 40 348
05:15 13 131 37 223 50 354
05:30 18 169 57 213 75 382
05:45 24 61 176 622 65 193 209 847 89 254 385 1469
06:00 45 163 80 215 125 378
06:15 52 173 98 217 150 390
06:30 68 179 173 195 241 374
06:45 90 255 168 683 160 511 195 822 250 766 363 1505
07:00 125 151 188 179 313 330
07:15 114 164 210 162 324 326
07:30 159 126 194 125 353 251
07:45 170 568 122 563 191 783 105 571 361 1351 227 1134
08:00 184 106 193 131 377 237
08:15 177 93 186 114 363 207
08:30 209 98 180 96 389 194
08:45 185 755 72 369 190 749 83 424 375 1504 155 793
09:00 169 63 180 82 349 145
09:15 149 57 171 74 320 131
09:30 162 43 175 70 337 113
09:45 156 636 61 224 187 713 52 278 343 1349 113 502
10:00 119 53 168 50 287 103
10:15 142 31 182 36 324 67
10:30 151 24 167 26 318 50
10:45 178 590 23 131 170 687 28 140 348 1277 51 271
11:00 177 26 155 19 332 45
11:15 143 27 169 23 312 50
11:30 153 21 192 18 345 39
11:45 166 639 17 91 169 685 9 69 335 1324 26 160
Total 3630 6062 4444 6896 8074 12958
Percent 45.0% 46.8% 55.0% 53.2%
Day Total 9692 11340 21032
Peak  08:00 - 00:15 - 07:15 - 0515 - 08:00 - 05:30 - - -
Vol. 755 - 696 - 788 - 860 - 1504 - 1535 - - -
P.H.F. 0.903 0.978 0.938 0.964 0.967 0.984
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Needham Street

north of Site Drive South
City, State: Newton, MA
Client: Stantec/ S. Wood

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

144047 A Volume

Site Code: 195310953
Date Start: 11-Sep-14

Start SB NB Combin 12-Sep-
ed 14
Time AM. P.M. AM. P.M. AM. P.M. Fri
12:00 10 190 10 197 20 387
12:15 14 202 11 205 25 407
12:30 10 169 10 190 20 359
12:45 9 43 187 748 13 44 175 767 22 87 362 1515
01:00 9 152 8 228 17 380
01:15 6 166 2 179 8 345
01:30 6 168 11 213 17 381
01:45 1 22 201 687 1 22 183 803 2 44 384 1490
02:00 6 180 1 186 7 366
02:15 1 160 2 206 3 366
02:30 3 159 4 200 7 359
02:45 2 12 172 671 4 11 223 815 6 23 395 1486
03:00 5 152 4 213 9 365
03:15 2 151 1 185 3 336
03:30 2 175 2 209 4 384
03:45 4 13 206 684 1 8 195 802 5 21 401 1486
04:00 4 178 2 186 6 364
04:15 5 149 6 206 11 355
04:30 8 165 13 200 21 365
04:45 16 33 179 671 18 39 203 795 34 72 382 1466
05:00 7 153 27 217 34 370
05:15 16 162 38 232 54 394
05:30 29 165 46 227 75 392
05:45 33 85 165 645 78 189 205 881 111 274 370 1526
06:00 53 166 83 218 136 384
06:15 65 157 114 191 179 348
06:30 73 169 169 165 242 334
06:45 104 295 137 629 160 526 149 723 264 821 286 1352
07:00 97 151 180 169 277 320
07:15 129 148 212 145 341 293
07:30 169 112 201 126 370 238
07:45 184 579 134 545 191 784 140 580 375 1363 274 1125
08:00 172 106 180 110 352 216
08:15 171 92 184 102 355 194
08:30 189 83 199 99 388 182
08:45 227 759 84 365 171 734 73 384 398 1493 157 749
09:00 176 70 177 87 353 157
09:15 189 70 192 86 381 156
09:30 169 62 173 73 342 135
09:45 166 700 59 261 169 711 60 306 335 1411 119 567
10:00 182 49 167 70 349 119
10:15 167 53 196 55 363 108
10:30 169 33 184 41 353 74
10:45 158 676 46 181 170 717 26 192 328 1393 72 373
11:00 180 40 168 45 348 85
11:15 181 32 173 26 354 58
11:30 129 25 185 21 314 46
11:45 164 654 24 121 212 738 24 116 376 1392 48 237
Total 3871 6208 4523 7164 8394 13372
Percent 46.1% 46.4% 53.9% 53.6%
Day Total 10079 11687 21766
Peak  08:30 - 12:00 - 07:.00 - 0515 - 08:30 - 0515 - - -
Vol. 781 - 748 - 784 - 882 - 1520 - 1540 - - -
P.H.F. 0.860 0.926 0.925 0.950 0.955 0.977
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Needham Street

north of Site Drive South
City, State: Newton, MA
Client: Stantec/ S. Wood

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

144047 A Volume
Site Code: 195310953
Date Start: 11-Sep-14

Start SB NB Combin 13-Sep-
ed 14
Time A.M. P.M. AM. P.M. AM. P.M. Sat
12:00 13 172 17 208 30 380
12:15 18 184 13 205 31 389
12:30 18 194 10 196 28 390
12:45 11 60 180 730 10 50 215 824 21 110 395 1554
01:00 12 205 4 211 16 416
01:15 9 195 7 200 16 395
01:30 10 222 10 190 20 412
01:45 9 40 198 820 4 25 201 802 13 65 399 1622
02:00 1 199 4 213 5 412
02:15 6 211 4 219 10 430
02:30 4 197 4 220 8 417
02:45 5 16 195 802 6 18 227 879 11 34 422 1681
03:00 1 201 5 223 6 424
03:15 2 194 2 221 4 415
03:30 5 165 5 215 10 380
03:45 4 12 164 724 5 17 205 864 9 29 369 1588
04:00 4 169 0 228 4 397
04:15 4 187 5 203 9 390
04:30 6 153 6 226 12 379
04:45 9 23 179 688 15 26 214 871 24 49 393 1559
05:00 5 163 7 230 12 393
05:15 11 168 17 240 28 408
05:30 11 150 24 228 35 378
05:45 22 49 148 629 21 69 212 910 43 118 360 1539
06:00 15 120 20 171 35 291
06:15 24 122 42 188 66 310
06:30 40 104 42 176 82 280
06:45 38 117 112 458 44 148 141 676 82 265 253 1134
07:00 46 105 40 137 86 242
07:15 39 84 82 121 121 205
07:30 64 80 93 103 157 183
07:45 69 218 77 346 87 302 134 495 156 520 211 841
08:00 78 96 96 84 174 180
08:15 73 71 103 102 176 173
08:30 96 60 124 72 220 132
08:45 123 370 65 292 125 448 68 326 248 818 133 618
09:00 131 51 130 71 261 122
09:15 117 43 129 58 246 101
09:30 128 43 143 61 271 104
09:45 154 530 41 178 161 563 52 242 315 1093 93 420
10:00 166 38 152 73 318 111
10:15 173 46 166 58 339 104
10:30 175 36 178 41 353 77
10:45 159 673 40 160 185 681 35 207 344 1354 75 367
11:00 167 52 186 51 353 103
11:15 174 45 213 46 387 91
11:30 185 39 204 35 389 74
11:45 188 714 20 156 214 817 30 162 402 1531 50 318
Total 2822 5983 3164 7258 5986 13241
Percent 47.1% 45.2% 52.9% 54.8%
Day Total 8805 10422 19227
Peak 11:00 - 01:30 - 11:00 - 04:45 - 11:00 - 02:15 - - -
Vol. 714 - 830 - 817 - 912 - 1531 - 1693 - - -
P.H.F. 0.949 0.935 0.954 0.950 0.952 0.984
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N/S: Needham Street PRECISION File Name : 144047 A
E/W: Christina Street/ Oak Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 13 100 2 0 6 5 7 0 12 197 26 0 22 13 24 0 427
07:15 AM 12 101 3 0 8 18 13 0 14 210 30 0 20 32 26 0 487
07:30 AM 20 133 9 0 6 35 29 0 19 189 18 0 23 25 27 0 533
07:45 AM 24 139 5 0 6 38 28 0 18 204 46 0 23 20 25 0 576
Total 69 473 19 0 26 96 77 0 63 800 120 0 88 90 102 0 2023
08:00 AM 27 132 4 0 11 37 18 0 15 211 28 0 40 27 27 0 577
08:15 AM 26 130 4 0 8 45 29 0 9 200 29 0 32 27 35 0 574
08:30 AM 26 144 5 0 13 36 32 0 19 201 40 0 33 22 26 0 597
08:45 AM 11 146 7 0 13 26 39 0 19 199 36 0 24 20 29 0 569
Total 90 562 20 0 45 144 118 0 62 811 133 0 129 96 117 0 2317
Grand Total 159 1025 39 0 71 240 195 0 125 1611 253 0 217 186 219 0 4340
Apprch % 13 83.8 3.2 0 14 47.4 38.5 0 6.3 81 12.7 0 349 29.9 35.2 0
Total % 3.7 236 0.9 0 1.6 5.5 4.5 0 29 371 5.8 0 5 4.3 5 0
Cars 152 988 37 0 69 233 191 0 120 1529 244 0 214 175 203 0 4155
% Cars 95.6 96.4 94.9 0 97.2 97.1 97.9 0 96 94.9 96.4 0 98.6 94.1 92.7 0 95.7
Heavy Vehicles 7 37 2 0 2 7 4 0 5 82 9 0 3 11 16 0 185
% Heavy Vehicles 4.4 3.6 51 0 2.8 2.9 2.1 0 4 51 3.6 0 1.4 59 7.3 0 4.3
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 24 139 5 0 168 6 38 28 0 72 18 204 46 0 268| 23 20 25 0 68 576
08:00 AM 27 132 4 0 163 11 37 18 0 66 15 211 28 0 254 40 27 27 0 94 577
08:15 AM 26 130 4 0 160 8 45 29 0 82 9 200 29 0 238 32 27 35 0 94 574
08:30 AM 26 144 5 0 175 13 36 32 0 81 19 201 40 0 260 33 22 26 0 81 597
Total Volume | 103 545 18 0 666 38 156 107 0 301 61 816 143 0 1020| 128 96 113 0 337 | 2324
% App. Total | 155 81.8 2.7 0 126 51.8 355 0 6 80 14 0 38 28,5 335 0
PHF | .954 .946 .900 .000 .951 | .731 .867 .836 .000 .918 | .803 .967 .777 .000 .951| .800 .889 .807 .000 .896 .973
Cars 99 519 16 0 634 38 150 105 0 293 57 783 137 0 977 | 128 94 105 0 327 | 2231
% Cars | 96.1 95.2 88.9 0 95.2 | 100 96.2 98.1 0 97.3|1 934 96.0 958 0 95.8| 100 97.9 929 0 97.0 96.0
Heavy Vehicles 4 26 2 0 32 0 6 2 0 8 4 33 6 0 43 0 2 8 0 10 93
%Heavy vehicles | 3.9 4.8 11.1 0 4.8 0 38 19 0 27| 6.6 40 4.2 0 4.2 0 21 71 0 3.0 4.0




N/S: Needham Street File Name : 144047 A

PRECISION
E/W: Christina Street/ Oak Street D p? STOA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |

07:00 AM 12 96 2 0 6 5 7 0 12 192 26 0 20 11 22 0 411
07:15 AM 11 99 3 0 7 17 13 0 13 195 29 0 19 27 24 0 457
07:30 AM 19 130 9 0 5 35 29 0 19 172 17 0 23 24 24 0 506
07:45 AM 22 128 4 0 6 35 28 0 16 196 45 0 23 20 24 0 547
Total 64 453 18 0 24 92 77 0 60 755 117 0 85 82 94 0 1921
08:00 AM 27 127 4 0 11 36 18 0 14 203 28 0 40 25 23 0 556
08:15 AM 25 127 4 0 8 43 29 0 8 189 27 0 32 27 33 0 552
08:30 AM 25 137 4 0 13 36 30 0 19 195 37 0 33 22 25 0 576
08:45 AM 11 144 7 0 13 26 37 0 19 187 35 0 24 19 28 0 550
Total 88 535 19 0 45 141 114 0 60 774 127 0 129 93 109 0 2234
Grand Total 152 988 37 0 69 233 191 0 120 1529 244 0 214 175 203 0 4155

Apprch% | 129 83.9 3.1 0 14 473 387 0 6.3 808 129 0| 361 296 343 0

Total % 3.7 238 0.9 0 1.7 5.6 4.6 0 29 36.8 5.9 0 5.2 4.2 4.9 0

Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 08:00 AM
08:00 AM 27 127 4 0 158 11 36 18 0 65 14 203 28 0 245 40 25 23 0 88 556
08:15 AM 25 127 4 0 156 8 43 29 0 80 8 189 27 0 224 32 27 33 0 92 552
08:30 AM 25 137 4 0 166 | 13 36 30 0 79| 19 195 37 0 251 33 22 25 0 80 576
08:45 AM 11 144 7 0 162 13 26 37 0 76 19 187 35 0 241 24 19 28 0 71 550
Total Volume 88 535 19 0 642 45 141 114 0 300 60 774 127 0 961 | 129 93 109 0 331| 2234
% App. Total | 13.7 83.3 3 0 15 47 38 0 6.2 80.5 13.2 0 39 28.1 329 0

PHF | .815 .929 .679 .000 .967 | .865 .820 .770 .000 .938 | .789 .953 .858 .000 .957 | .806 .861 .826 .000 .899 .970




N/S: Needham Street PRECISION File Name : 144047 A
E/W: Christina Street/ Oak Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood O Saia1 1958 FonS08.548 1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 1 4 0 0 0 0 0 0 0 5 0 0 2 2 2 0 16
07:15 AM 1 2 0 0 1 1 0 0 1 15 1 0 1 5 2 0 30
07:30 AM 1 3 0 0 1 0 0 0 0 17 1 0 0 1 3 0 27
07:45 AM 2 11 1 0 0 3 0 0 2 8 1 0 0 0 1 0 29
Total 5 20 1 0 2 4 0 0 3 45 3 0 3 8 8 0 102
08:00 AM 0 5 0 0 0 1 0 0 1 8 0 0 0 2 4 0 21
08:15 AM 1 3 0 0 0 2 0 0 1 11 2 0 0 0 2 0 22
08:30 AM 1 7 1 0 0 0 2 0 0 6 3 0 0 0 1 0 21
08:45 AM 0 2 0 0 0 0 2 0 0 12 1 0 0 1 1 0 19
Total 2 17 1 0 0 3 4 0 2 37 6 0 0 3 8 0 83
Grand Total 7 37 2 0 2 7 4 0 5 82 9 0 3 11 16 0 185
Apprch % | 15.2 80.4 4.3 0| 154 538 308 0 52 854 9.4 0 10 36.7 533 0
Total % 3.8 20 1.1 0 1.1 3.8 2.2 0 2.7 44.3 4.9 0 1.6 5.9 8.6 0
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 07:15 AM
07:15 AM 1 2 0 0 3 1 1 0 0 2 1 15 1 0 17 1 5 2 0 8 30
07:30 AM 1 3 0 0 4 1 0 0 0 1 0 17 1 0 18 0 1 3 0 4 27
07:45 AM 2 11 1 0 14 0 3 0 0 3 2 8 1 0 11 0 0 1 0 1 29
08:00 AM 0 5 0 0 5 0 1 0 0 1 1 8 0 0 9 0 2 4 0 6 21
Total Volume 4 21 1 0 26 2 5 0 0 7 4 48 3 0 55 1 8 10 0 19 107
% App. Total | 154 80.8 3.8 0 286 714 0 0 73 873 55 0 53 421 52.6 0
PHF | .500 477 .250 .000 464 | 500 .417 .000 .000 .583 | .500 .706 .750 .000 .764 | .250 .400 .625 .000 .594 .892




N/S: Needham Street File Name : 144047 A

PRECISION
E/W: Christina Street/ Oak Street D p? STOA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
_ﬁt_ﬁret Right | Thru Left | pedseB | resswe | Right | Thru Left | pedssB | peasne | Right | Thru Left | pessws | Pedses | Right | Thru Left | pedsne | Pedsss | Int. Total
07:00 AM 0 1 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 2 5
07:15 AM 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 1 0 0 0 3
07:30 AM 0 0 0 2 0 0 0 0 2 1 0 0 0 0 0 0 0 0 0 3 8
07:45 AM 1 3 0 0 4 0 0 0 1 1 0 2 1 0 0 0 0 0 0 0 13
Total 1 4 0 3 4 0 0 0 4 2 0 4 1 0 0 0 1 0 0 5 29
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2
08:15 AM 0 0 0 0 0 0 0 0 1 0 0 2 0 0 1 0 0 1 0 5 10
08:30 AM 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 3
08:45 AM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 4
Total 0 2 0 0 0 0 0 0 2 1 0 2 0 0 1 0 0 1 0 10 19
Grand Total 1 6 0 3 4 0 0 0 6 3 0 6 1 0 1 0 1 1 0 15 48
Apprch % 7.1 429 0 214 286 0 0 0 66.7 333 0 75 125 0 125 0 5.9 5.9 0 88.2
Total % 21 125 0 6.2 8.3 0 0 0 125 6.2 0 125 2.1 0 2.1 0 2.1 2.1 0 31.2
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ Pe:: P:;’: app.Toal | Right ‘ Thru ‘ Left ‘ pe:: pe:: app.Towl | Right ‘ Thru ‘ Left ‘ P:;’: Pe:: app.Toal | Right ‘ Thru ‘ Left ‘ pe:: pe:: 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 07:30 AM
07:30 AM 0 0 0 2 0 2 0 0 0 2 1 3 0 0 0 0 0 0 0 0 0 0 3 3 8
07:45 AM 1 3 0 0 4 8 0 0 0 1 1 2 0 2 1 0 0 3 0 0 0 0 0 0 13
08:00 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2
08:15 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 2 0 0 1 3 0 0 1 0 5 6 10
Total Volume 1 3 0 2 4 10 0 0 0 4 2 6 0 4 1 0 1 6 0 0 1 0 10 11 33
% App.Total | 10 30 0 20 40 0 0 0 66.7 333 0 66.7 16.7 0 167 0 0 91 0 90.9
PHF | 250 250 .000 .250 .250 .313|.000 .000 .000 .500 .500 .500 | .000 .500 .250 .000 .250 .500 | .000 .000 .250 .000 .500 .458 | .635




N/S: Needham Street PRECISION File Name : 144047 A
E/W: Christina Street/ Oak Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
. PO.Box 301 Berlin, MA 01503
Client: Stantec/ S. Wood ofﬁce:soe(a).):us14399e9r IIglx:50&545.1234 Page No 01
Email: datarequests@pdillc.com
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | 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 24 139 5 0 168 6 38 28 0 72 18 204 46 0 268 23 20 25 0 68 576
08:00 AM 27 132 4 0 163 11 37 18 0 66 15 211 28 0 254 40 27 27 0 94 577
08:15 AM 26 130 4 0 160 8 45 29 0 82 9 200 29 0 238 32 27 35 0 94 574
08:30 AM 26 144 5 0 175 13 36 32 0 81 19 201 40 0 260 33 22 26 0 81 597
Total Volume | 103 545 18 0 666 38 156 107 0 301 61 816 143 0 1020 | 128 96 113 0 337 | 2324
% App. Total | 15,5 81.8 2.7 0 126 51.8 355 0 6 80 14 0 38 285 335 0
PHF | .954 .946 .900 .000 951 | .731 .867 .836 .000 918 | .803 .967 .777 .000 .951 | .800 .889 .807 .000 .896 .973
Cars 99 519 16 0 634 38 150 105 0 293 57 783 137 0 977 | 128 94 105 0 327 | 2231
% Cars | 96.1 95.2 88.9 0 95.2| 100 96.2 98.1 0 97.3]1 934 96.0 95.8 0 95.8| 100 97.9 929 0 97.0 96.0
Heavy Vehicles 4 26 2 0 32 0 6 2 0 8 4 33 6 0 43 0 2 8 0 10 93
%Heavy Vehicles | 3.9 4.8 11.1 0 4.8 0 38 19 0 27| 6.6 40 4.2 0 4.2 0 21 71 0 3.0 4.0
Needham Street
Out In Total
926 634 1560
41 32 73
967 666 1633
99| 519 16 0
4 26 2 0
103] 545 18 0
?i?ht Thru Left U-Turn
Peak Hour Data
— | OO n om t
= =|®|o & Sl @ =4
© ~ Ol gwg E—} o 475" g
[ R = Peak Hour Begins at 07:45 A ] Q o Q 2]
5 = wl N5 3
B §°§E Cars Slel o Rod o
C oo T v Heavy Vehicles + F3l, 8 3
3879 o olo|g c =47
(o] 5 i NNl
Lt c S5 g
5 Slojloo 2 9
Left Thru Right U-Turn
137| 783 57 0
6 33 4 0
143| 816 61 0
752 977 1729
28 43 71
780 1020 1800
Out In Total
Needham Street




N/S: Needham Street PRECISION File Name : 144047 AA
E/W: Christina Street/ Oak Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 16 161 9 0 13 29 43 0 15 149 29 0 43 18 31 0 556
04:15 PM 28 164 3 0 11 34 30 0 5 168 29 0 45 15 26 0 558
04:30 PM 33 162 7 0 11 23 31 0 16 170 28 0 45 28 22 0 576
04:45 PM 31 170 11 0 19 26 42 0 21 145 36 0 38 24 36 0 599
Total 108 657 30 0 54 112 146 0 57 632 122 0 171 85 115 0 2289
05:00 PM 37 157 6 0 11 20 46 0 20 171 41 0 34 38 26 0 607
05:15 PM 27 163 15 0 6 35 43 0 25 179 39 0 45 42 36 0 655
05:30 PM 31 170 8 0 8 37 37 0 31 174 41 0 42 47 43 0 669
05:45 PM 29 168 5 0 9 34 44 0 40 182 30 0 28 39 35 0 643
Total 124 658 34 0 34 126 170 0 116 706 151 0 149 166 140 0 2574
Grand Total 232 1315 64 0 88 238 316 0 173 1338 273 0 320 251 255 0 4863
Apprch % 14.4 81.6 4 0 13.7 37.1 49.2 0 9.7 75 15.3 0 38.7 30.4 30.9 0
Total % 4.8 27 13 0 1.8 4.9 6.5 0 36 275 5.6 0 6.6 5.2 5.2 0
Cars 229 1281 62 0 83 236 311 0 171 1321 270 0 317 248 250 0 4779
% Cars 98.7 97.4 96.9 0 94.3 99.2 98.4 0 98.8 98.7 98.9 0 99.1 98.8 98 0 98.3
Heavy Vehicles 3 34 2 0 5 2 5 0 2 17 3 0 3 3 5 0 84
% Heavy Vehicles 13 2.6 3.1 0 5.7 0.8 1.6 0 1.2 1.3 11 0 0.9 1.2 2 0 1.7
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 05:00 PM
05:00 PM 37 157 6 0 2000 11 20 46 0 77| 20 171 41 0 232 34 38 26 0 98 607
05:15 PM 27 163 15 0 205 6 35 43 0 84| 25 179 39 0 243| 45 42 36 0 123 655
05:30 PM 31 170 8 0 209 8 37 37 0 82 31 174 41 0 246 42 47 43 0 132 669
05:45 PM 29 168 5 0 202 9 34 44 0 87 40 182 30 0 252 28 39 35 0 102 643
Total Volume | 124 658 34 0 816 34 126 170 0 330 | 116 706 151 0 973 | 149 166 140 0 455 | 2574
% App. Total | 15.2 80.6 4.2 0 10.3 38.2 515 0 119 726 155 0 32.7 36.5 30.8 0
PHF | .838 .968 .567 .000 976 | .773 .851 .924 .000 948 | .725 970 .921 .000 965 | .828 .883 .814 .000 .862 .962
Cars | 124 647 34 0 805 32 126 168 0 326 | 115 699 150 0 964 | 148 166 138 0 452 | 2547
% Cars | 100 98.3 100 0 98.7 | 941 100 98.8 0 98.8| 99.1 99.0 99.3 0 99.1| 99.3 100 98.6 0 99.3 99.0
Heavy Vehicles 0 11 0 0 11 2 0 2 0 4 1 7 1 0 9 1 0 2 0 3 27
9% Heavy Vehicles 0 17 0 0 1.3] 59 0 1.2 0 1.2 09 10 0.7 0 09| 07 0 14 0 0.7 1.0




N/S: Needham Street PRECISION File Name : 144047 AA
E/W: Christina Street/ Oak Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 16 153 9 0 11 28 43 0 14 146 28 0 43 16 28 0 535
04:15 PM 27 158 3 0 11 33 30 0 5 166 29 0 44 14 26 0 546
04:30 PM 32 157 6 0 10 23 29 0 16 169 27 0 45 28 22 0 564
04:45 PM 30 166 10 0 19 26 41 0 21 141 36 0 37 24 36 0 587
Total 105 634 28 0 51 110 143 0 56 622 120 0 169 82 112 0 2232
05:00 PM 37 154 6 0 11 20 46 0 20 168 41 0 34 38 25 0 600
05:15 PM 27 160 15 0 6 35 42 0 25 178 38 0 44 42 36 0 648
05:30 PM 31 167 8 0 7 37 37 0 30 173 41 0 42 47 42 0 662
05:45 PM 29 166 5 0 8 34 43 0 40 180 30 0 28 39 35 0 637
Total 124 647 34 0 32 126 168 0 115 699 150 0 148 166 138 0 2547
Grand Total 229 1281 62 0 83 236 311 0 171 1321 270 0 317 248 250 0 4779
Apprch% | 146 815 3.9 0| 132 375 494 0 9.7 75 153 0| 389 304 307 0
Total % 48 26.8 13 0 1.7 4.9 6.5 0 36 276 5.6 0 6.6 5.2 5.2 0
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 05:00 PM
05:00 PM 37 154 6 0 197 11 20 46 0 77 20 168 41 0 229 34 38 25 0 97 600
05:15 PM 27 160 15 0 202 6 35 42 0 83 25 178 38 0 241 44 42 36 0 122 648
05:30 PM 31 167 8 0 206 7 37 37 0 81| 30 173 41 0 244 | 42 47 42 0 131 662
05:45 PM 29 166 5 0 200 8 34 43 0 85| 40 180 30 0 250 28 39 35 0 102 637
Total Volume | 124 647 34 0 805 32 126 168 0 326 | 115 699 150 0 964 | 148 166 138 0 452 | 2547
% App. Total | 15.4 804 4.2 0 9.8 38.7 51.5 0 119 725 156 0 32.7 36.7 305 0
PHF | .838 .969 .567 .000 977 | 727 851 .913 .000 959 | .719 971 .915 .000 .964 | .841 .883 .821 .000 .863 .962




N/S: Needham Street PRECISION File Name : 144047 AA
E/W: Christina Street/ Oak Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood O Saia1 1958 FonS08.548 1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 0 8 0 0 2 1 0 0 1 3 1 0 0 2 3 0 21
04:15 PM 1 6 0 0 0 1 0 0 0 2 0 0 1 1 0 0 12
04:30 PM 1 5 1 0 1 0 2 0 0 1 1 0 0 0 0 0 12
04:45 PM 1 4 1 0 0 0 1 0 0 4 0 0 1 0 0 0 12
Total 3 23 2 0 3 2 3 0 1 10 2 0 2 3 3 0 57
05:00 PM 0 3 0 0 0 0 0 0 0 3 0 0 0 0 1 0 7
05:15 PM 0 3 0 0 0 0 1 0 0 1 1 0 1 0 0 0 7
05:30 PM 0 3 0 0 1 0 0 0 1 1 0 0 0 0 1 0 7
05:45 PM 0 2 0 0 1 0 1 0 0 2 0 0 0 0 0 0 6
Total 0 11 0 0 2 0 2 0 1 7 1 0 1 0 2 0 27
Grand Total 3 34 2 0 5 2 5 0 2 17 3 0 3 3 5 0 84
Apprch % 7.7 87.2 5.1 0 41.7 16.7 41.7 0 9.1 77.3 13.6 0 27.3 27.3 455 0
Total % 3.6 405 2.4 0 6 2.4 6 0 24 202 3.6 0 3.6 3.6 6 0
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 04:00 PM
04:00 PM 0 8 0 0 8 2 1 0 0 3 1 3 1 0 5 0 2 3 0 5 21
04:15 PM 1 6 0 0 7 0 1 0 0 1 0 2 0 0 2 1 1 0 0 2 12
04:30 PM 1 5 1 0 7 1 0 2 0 3 0 1 1 0 2 0 0 0 0 0 12
04:45 PM 1 4 1 0 6 0 0 1 0 1 0 4 0 0 4 1 0 0 0 1 12
Total Volume 3 23 2 0 28 3 2 3 0 8 1 10 2 0 13 2 3 3 0 8 57
% App. Total | 10.7 82.1 7.1 0 37.5 25 375 0 7.7 76.9 154 0 25 375 375 0
PHF | .750 .719 .500 .000 .875] .375 .500 .375 .000 .667 | .250 .625 .500 .000 .650 | .500 .375 .250 .000 .400 .679




N/S: Needham Street File Name : 144047 AA

PRECISION
E/W: Christina Street/ Oak Street D p? STOA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
_ﬁtrﬁret Right | Thru Left | pedseB | resswe | Right | Thru Left | pedssB | peasne | Right | Thru Left | pessws | Pedses | Right | Thru Left | pedsne | Pedsss | Int. Total
04:00 PM 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 2 1 6
04:15 PM 0 2 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 6
04:30 PM 0 0 0 0 0 0 1 0 1 3 1 0 0 0 0 0 1 0 1 0 8
04:45 PM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 1 2 5
Total 0 2 0 1 1 1 1 0 2 5 2 0 0 0 0 0 1 0 6 3 25
05:00 PM 0 0 0 1 2 0 0 0 4 1 0 0 0 0 0 0 0 0 0 1 9
05:15 PM 0 1 0 0 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2 1 8
05:30 PM 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
05:45 PM 0 1 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 1 1 8
Total 1 3 0 2 4 0 0 0 5 4 0 0 0 1 0 0 0 1 3 3 27
Grand Total 1 5 0 3 5 1 1 0 7 9 2 0 0 1 0 0 1 1 9 6 52
Apprch % 7.1 357 0 214 357 5.6 5.6 0 389 50| 66.7 0 0 333 0 0 5.9 59 529 353
Total % 1.9 9.6 0 5.8 9.6 1.9 1.9 0 135 173 3.8 0 0 1.9 0 0 1.9 19 173 115
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West

Peds
NB

Peds.
EB

Peds

Start Time | Right ‘ Thru‘ Left‘ "9:5 Peds -

y o | oo Right ‘ Thru‘ Left‘ pe:;

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 0

04:45 PM

05:00 PM

05:15 PM

Total Volume

% App. Total 10 444 444
PHF | .000 .250 .000 .250 .375 .417 | .000 .250 .000 .313 .750 .750 | .250 .000 .000 .000 .000 .250 ]| .000 .250 .000 .500 .500 .750 | .833

App. Total | Right ‘ Thru ‘ Left ‘ P:;’:

app.Toral | Right ‘ Thru ‘ Left‘ pe:;

App. Total Int. Total
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N/S: Needham Street

File Name : 144047 AA

.. PRECISION .
E/W: Christina Street/ Oak Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
. PO.Box 301 Berlin, MA 01503
Client: Stantec/ S. Wood ofﬁce:soe(a).):us14399e9r IIglx:50&545.1234 Page No 01
Email: datarequests@pdillc.com
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 37 157 6 0 200 11 20 46 0 77 20 171 41 0 232 34 38 26 0 98 607
05:15 PM 27 163 15 0 205 6 35 43 0 84 25 179 39 0 243 45 42 36 0 123 655
05:30 PM 31 170 8 0 209 8 37 37 0 82 31 174 41 0 246 42 47 43 0 132 669
05:45 PM 29 168 5 0 202 9 34 44 0 87 40 182 30 0 252 28 39 35 0 102 643
Total Volume | 124 658 34 0 816 34 126 170 0 330| 116 706 151 0 973 | 149 166 140 0 455 | 2574
% App. Total | 15.2 80.6 4.2 0 10.3 38.2 515 0 119 726 155 0 32.7 36.5 30.8 0
PHF | .838 .968 .567 .000 976 | .773 .851 .924 .000 948 | .725 .970 .921 .000 965 | .828 .883 .814 .000 .862 .962
Cars | 124 647 34 0 805 32 126 168 0 326 | 115 699 150 0 964 | 148 166 138 0 452 | 2547
% Cars | 100 98.3 100 0 98.7 | 94.1 100 98.8 0 98.8] 99.1 99.0 99.3 0 99.1] 99.3 100 98.6 0 99.3 99.0
Heavy Vehicles 0 11 0 0 11 2 0 2 0 4 1 7 1 0 9 1 0 2 0 3 27
% Heavy Vehicles 0o 17 0 0 13| 59 0 1.2 0 1.2 09 10 0.7 0 09| 0.7 0 14 0 0.7 1.0
Needham Street
Out In Total
869 805 1674
11 11 22
880 816 1696
124 647 34 0
0 11 0 0
124| 658 34 0
?i?ht Thru Left U-Turn
Peak Hour Data
— | | © 0 N|O
g8 8 9 55T té o
= - 2o | |8 gE
. golg 5 North o o= o g
L c § @ § A= Peak Hour Begins at 05:00 P —3 E ° g %
@] W WS p
£ e okl o | B85
© Py 4 Heavy Vehicles 3 = 3,92 3
g SN o olo|e c ~a
5 3 o oS
i c Slo B
o} S |o|lo o
Left Thru Right U-Turn
150| 699 115 0
1 7 1 0
151 706 116 0
963 964 1927
14 9 23
977 973 1950
Out In Total
Needham Street




N/S: Needham Street PRECISION File Name : 144047 B
E/W: Columbia Avenue/ Avalon Bay D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 1 111 0 0 2 0 1 0 0 166 5 0 4 0 0 298
07:15 AM 3 102 0 0 1 1 3 0 0 193 0 0 4 0 8 0 315
07:30 AM 2 159 2 0 3 0 2 0 0 195 2 0 5 0 6 0 376
07:45 AM 2 168 0 0 1 1 4 0 2 168 2 0 5 0 4 0 357
Total 8 540 2 0 7 2 10 0 2 722 9 0 18 0 26 0 1346
08:00 AM 1 191 0 0 0 0 4 0 1 175 3 0 4 0 7 0 386
08:15 AM 3 185 0 0 2 0 3 0 0 179 4 0 1 0 8 0 385
08:30 AM 1 217 0 0 0 0 7 0 1 165 6 0 7 0 6 0 410
08:45 AM 2 203 0 0 3 0 3 0 0 153 4 0 5 0 6 0 379
Total 7 796 0 0 5 0 17 0 2 672 17 0 17 0 27 0 1560
Grand Total 15 1336 2 0 12 2 27 0 4 1394 26 0 35 0 53 0 2906
Apprch % 11 98.7 0.1 0| 293 49 659 0 03 979 1.8 0| 39.8 0 60.2 0
Total % 0.5 46 0.1 0 0.4 0.1 0.9 0 0.1 48 0.9 0 1.2 0 1.8 0
Cars 11 1300 2 0 12 2 27 0 4 1324 22 0 34 0 46 0 2784
% Cars 73.3 97.3 100 0 100 100 100 0 100 95 84.6 0 97.1 0 86.8 0 95.8
Heavy Vehicles 4 36 0 0 0 0 0 0 0 70 4 0 1 0 7 0 122
% Heavy Vehicles 26.7 2.7 0 0 0 0 0 0 0 5 15.4 0 29 0 13.2 0 4.2
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 08:00 AM
08:00 AM 1 191 0 0 192 0 0 4 0 4 1 175 3 0 179 4 0 7 0 11 386
08:15 AM 3 185 0 0 188 2 0 3 0 5 0 179 4 0 183 1 0 8 0 9 385
08:30 AM 1 217 0 0 218 0 0 7 0 7 1 165 6 0 172 7 0 6 0 13 410
08:45 AM 2 203 0 0 205 3 0 3 0 6 0 153 4 0 157 5 0 6 0 11 379
Total Volume 7 796 0 0 803 5 0 17 0 22 2 672 17 0 691 17 0 27 0 44| 1560
% App. Total | 0.9 99.1 0 0 22.7 0 773 0 03 973 25 0 38.6 0 614 0
PHF | .583 .917 .000 .000 .921 | 417 .000 .607 .000 .786 | .500 .939 .708 .000 .944 | .607 .000 .844 .000 .846 .951
Cars 5 778 0 0 783 5 0 17 0 22 2 639 15 0 656 17 0 23 0 40| 1501
% Cars | 71.4 97.7 0 0 97.5| 100 0 100 0 100 | 100 95.1 88.2 0 94.9 | 100 0 852 0 90.9 96.2
Heavy Vehicles 2 18 0 0 20 0 0 0 0 0 0 33 2 0 35 0 0 4 0 4 59
9% Heavy Vehicles | 28.6 2.3 0 0 2.5 0 0 0 0 0 0 49 118 0 5.1 0 0 148 0 9.1 3.8




N/S: Needham Street File Name : 144047 B

PRECISION
E/W: Columbia Avenue/ Avalon Bay D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |

07:00 AM 0 109 0 0 2 0 0 0 161 4 0 0 0 288
07:15 AM 2 99 0 0 1 1 3 0 0 181 0 0 4 0 6 0 297
07:30 AM 2 156 2 0 3 0 2 0 0 186 1 0 5 0 6 0 363
07:45 AM 2 158 0 0 1 1 4 0 2 157 2 0 4 0 4 0 335
Total 6 522 2 0 7 2 10 0 2 685 7 0 17 0 23 0 1283
08:00 AM 0 185 0 0 0 0 4 0 1 169 2 0 4 0 5 0 370
08:15 AM 3 182 0 0 2 0 3 0 0 170 3 0 1 0 7 0 371
08:30 AM 0 211 0 0 0 0 7 0 1 156 6 0 7 0 6 0 394
08:45 AM 2 200 0 0 3 0 3 0 0 144 4 0 5 0 5 0 366
Total 5 778 0 0 5 0 17 0 2 639 15 0 17 0 23 0 1501
Grand Total 11 1300 2 0 12 2 27 0 4 1324 22 0 34 0 46 0 2784

Apprch % 0.8 99 0.2 0| 293 49 659 0 03 981 1.6 0| 425 0 575 0

Total % 0.4 46.7 0.1 0 0.4 0.1 1 0 0.1 47.6 0.8 0 1.2 0 1.7 0

Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 08:00 AM
08:00 AM 0 185 0 0 185 0 0 4 0 4 1 169 2 0 172 4 0 5 0 9 370
08:15 AM 3 182 0 0 185 2 0 3 0 5 0 170 3 0 173 1 0 7 0 8 371
08:30 AM 0 211 0 0 211 0 0 7 0 7 1 156 6 0 163 7 0 6 0 13 394
08:45 AM 2 200 0 0 202 3 0 3 0 6 0 144 4 0 148 5 0 5 0 10 366
Total Volume 5 778 0 0 783 5 0 17 0 22 2 639 15 0 656 17 0 23 0 40| 1501
% App.Total | 0.6 99.4 0 0 22.7 0 773 0 03 974 23 0 42.5 0 575 0

PHF | .417 .922 .000 .000 .928 | 417 .000 .607 .000 .786 | .500 .940 .625 .000 .948 | .607 .000 .821 .000 .769 .952




N/S: Needham Street PRECISION File Name : 144047 B
E/W: Columbia Avenue/ Avalon Bay D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 1 2 0 0 0 0 0 0 0 5 1 0 0 0 1 0 10
07:15 AM 1 3 0 0 0 0 0 0 0 12 0 0 0 0 2 0 18
07:30 AM 0 3 0 0 0 0 0 0 0 9 1 0 0 0 0 0 13
07:45 AM 0 10 0 0 0 0 0 0 0 11 0 0 1 0 0 0 22
Total 2 18 0 0 0 0 0 0 0 37 2 0 1 0 3 0 63
08:00 AM 1 6 0 0 0 0 0 0 0 6 1 0 0 0 2 0 16
08:15 AM 0 3 0 0 0 0 0 0 0 9 1 0 0 0 1 0 14
08:30 AM 1 6 0 0 0 0 0 0 0 9 0 0 0 0 0 0 16
08:45 AM 0 3 0 0 0 0 0 0 0 9 0 0 0 0 1 0 13
Total 2 18 0 0 0 0 0 0 0 33 2 0 0 0 4 0 59
Grand Total 4 36 0 0 0 0 0 0 0 70 4 0 0 7 0 122
Apprch % 10 90 0 0 0 0 0 0 0 946 5.4 0| 125 0 875 0
Total % 33 295 0 0 0 0 0 0 0 574 3.3 0 0.8 0 5.7 0
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Turn | App. Tota Thru | Left [ uTum [ app.7otal | Right [ T | et [ U-Tum [ app. 7o | Right [ Thru [ Left | u-Tum | App. Tota | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:15 AM
07:15 AM 3 0 0 4 0 0 0 0 0 0 12 0 0 12 0 0 2 0 2 18
07:30 AM 3 0 0 3 0 0 0 0 0 0 9 1 0 10 0 0 0 0 0 13
07:45 AM 10 0 0 10 0 0 0 0 0 0 11 0 0 11 1 0 0 0 1 22
08:00 AM 6 0 0 7 0 0 0 0 0 0 6 1 0 7 0 0 2 0 2 16
Total Volume 22 0 0 24 0 0 0 0 0 0 38 2 0 40 1 0 4 0 5 69
% App. Total 91.7 0 0 0 0 0 0 0 95 5 0 20 0 80 0
PHF | .500 .550 .000 .000 .600 0 .000 .000 .000 .000 | .000 .792 .500 .000 .833 | .250 0 .500 .000 .625 .784




N/S: Needham Street File Name : 144047 B

PRECISION
E/W: Columbia Avenue/ Avalon Bay D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
_ﬁtrﬁret Right | Thru Left | pedseB | resswe | Right | Thru Left | pedssB | peasne | Right | Thru Left | pessws | Pedses | Right | Thru Left | pedsne | Pedsss | Int. Total
07:00 AM 0 1 0 3 3 0 0 0 2 3 0 0 0 1 0 0 0 0 0 3 16
07:15 AM 0 0 0 3 1 0 0 0 2 1 0 2 0 0 0 0 0 0 1 2 12
07:30 AM 0 1 0 1 0 0 0 0 5 0 0 0 0 0 0 0 0 0 1 2 10
07:45 AM 0 3 0 1 3 0 0 0 4 0 0 0 0 0 0 0 0 0 2 11 24
Total 0 5 0 8 7 0 0 0 13 4 0 2 0 1 0 0 0 0 4 18 62
08:00 AM 0 2 0 8 2 0 0 0 5 0 0 0 0 0 0 0 0 0 1 7 25
08:15 AM 0 1 0 5 0 0 0 0 2 0 0 1 0 0 0 0 0 0 4 4 17
08:30 AM 0 1 0 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 9
08:45 AM 0 3 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 7
Total 0 7 0 14 6 0 0 0 8 0 0 1 0 0 0 0 0 0 5 17 58
Grand Total 0 12 0 22 13 0 0 0 21 4 0 3 0 1 0 0 0 0 9 35 120
Apprch % 0 255 0 46.8 27.7 0 0 0 84 16 0 75 0 25 0 0 0 0 205 795
Total % 0 10 0 183 10.8 0 0 0 175 3.3 0 2.5 0 0.8 0 0 0 0 75 29.2

Needham Street Columbia Avenue Needham Street Avalon Bay

From North From East From South From West
Start Time | Right ‘ Thru ‘ Left‘ "e:; ";’; app. o | Right ‘ Thru ‘ Left‘ F'e::
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

Peds
NB

Peds.
EB

Peds
sB

App. Total | Right ‘ Thru ‘ Left ‘ P:;’:

app.Toral | Right ‘ Thru ‘ Left‘ pe:;

App. Total Int. Total

07:30 AM 0 1 0 1 0 2 0 0 0 5 0 5 0 0 0 0 0 0 0 0 0 1 2 3 10
07:45 AM 0 3 0 1 3 7 0 0 0 4 0 4 0 0 0 0 0 0 0 0 0 2 1 13 24
08:00 AM 0 2 0 8 2 12 0 0 0 5 0 5 0 0 0 0 0 0 0 0 0 1 7 8 25
08:15 AM 0 1 0 5 0 6 0 0 0 2 0 2 0 1 0 0 0 1 0 0 0 4 4 8 17
Total Volume 0 7 0 15 5 27 0 0 0 16 0 16 0 1 0 0 0 1 0 0 0 8 24 32 76
% App. Total 0 259 0 556 185 0 0 0 100 0 0 100 0 0 0 0 0 0 25 75

PHF | .o00 .583 .000 .469 .417 .563 | .000 .000 .000 .800 .000 .800 | .000 .250 .000 .000 .000 .250|.000 .000 .000 .500 .545 .615] .760




N/S: Needham Street File Name : 144047 B

PRECISION
E/W: Columbia Avenue/ Avalon Bay D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 1 191 0 0 192 0 0 4 0 4 1 175 3 0 179 4 0 7 0 11 386
08:15 AM 3 185 0 0 188 2 0 3 0 5 0 179 4 0 183 1 0 8 0 9 385
08:30 AM 1 217 0 0 218 0 0 7 0 7 1 165 6 0 172 7 0 6 0 13 410
08:45 AM 2 203 0 0 205 3 0 3 0 6 0 153 4 0 157 5 0 6 0 11 379
Total Volume 7 796 0 0 803 5 0 17 0 22 2 672 17 0 691 17 0 27 0 44 | 1560
% App. Total 0.9 99.1 0 0 22.7 0 773 0 03 973 25 0 38.6 0 614 0
PHF | .583 .917 .000 .000 .921 | 417 .000 .607 .000 .786 | .500 .939 .708 .000 .944 | .607 .000 .844 .000 .846 .951
Cars 5 778 0 0 783 5 0 17 0 22 2 639 15 0 656 17 0 23 0 40| 1501
% Cars | 71.4 97.7 0 0 97.5| 100 0 100 0 100 | 100 95.1 88.2 0 949 | 100 0 852 0 90.9 96.2
Heavy Vehicles 2 18 0 0 20 0 0 0 0 0 0 33 2 0 35 0 0 4 0 4 59
9% Heavy Vehicles | 28.6 2.3 0 0 25 0 0 0 0 0 0 49 118 0 5.1 0 0 148 0 9.1 3.8
Needham Street
Out In Total
667 783 1450
37 20 57
704 803 1507
5| 778 0 0
2 18 0 0
71 796 0 0
?i?ht Thru Left U-Turn
Peak Hour Data
—|O 0|0 o <t~ —
% © |© NN E’J 4+ 2 o
= Zlolo »n =4
North vjon™ )
- o Oo|o E] S—' =
§ c SN = Peak Hour Begins at 08:00 A Slolo o _ g
t_E ':c © : < Cars g B o ﬁ > ;
< 5 gy p z < Heavy Vehicles 3 = Rlor g
g A o o|olE c 3®
= g Rlo RfE
o} S |o|lo o
Left Thru Right U-Turn
15| 639 2 0
2 33 0 0
17 672 2 0
812 656 1468
18 35 53
830 691 1521
Out In Total
Needham Street




N/S: Needham Street PRECISION File Name : 144047 BB
E/W: Columbia Avenue/ Avalon Bay D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 6 174 2 0 1 1 4 0 0 145 5 0 5 0 0 347
04:15 PM 2 148 1 0 0 0 2 0 4 200 6 0 3 0 5 0 371
04:30 PM 2 150 3 0 7 2 2 0 2 188 4 0 4 0 3 0 367
04:45 PM 2 163 0 0 2 1 6 0 0 201 4 0 3 0 4 0 386
Total 12 635 6 0 10 4 14 0 6 734 19 0 15 0 16 0 1471
05:00 PM 2 152 1 0 0 1 2 0 0 211 2 0 4 0 14 0 389
05:15 PM 4 132 1 0 2 0 2 0 3 218 7 0 2 0 5 0 376
05:30 PM 3 137 0 0 1 0 2 0 3 220 8 0 6 0 6 0 386
05:45 PM 3 150 2 0 2 0 2 0 2 201 7 0 3 0 13 0 385
Total 12 571 4 0 5 1 8 0 8 850 24 0 15 0 38 0 1536
Grand Total 24 1206 10 0 15 5 22 0 14 1584 43 0 30 0 54 0 3007
Apprch % 19 973 0.8 0| 357 119 524 0 09 965 2.6 0| 357 0 643 0
Total % 0.8 40.1 0.3 0 0.5 0.2 0.7 0 05 527 14 0 1 0 1.8 0
Cars 24 1177 10 0 14 5 22 0 14 1563 42 0 30 0 54 0 2955
% Cars 100 97.6 100 0 93.3 100 100 0 100 98.7 97.7 0 100 0 100 0 98.3
Heavy Vehicles 0 29 0 0 1 0 0 0 0 21 1 0 0 0 0 0 52
% Heavy Vehicles 0 2.4 0 0 6.7 0 0 0 0 1.3 2.3 0 0 0 0 0 1.7
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 04:45 PM
04:45 PM 2 163 0 0 165 2 1 6 0 9 0 201 4 0 205 3 0 4 0 7 386
05:00 PM 2 152 1 0 155 0 1 2 0 3 0 211 2 0 213 4 0 14 0 18 389
05:15 PM 4 132 1 0 137 2 0 2 0 4 3 218 7 0 228 2 0 5 0 7 376
05:30 PM 3 137 0 0 140 1 0 2 0 3 3 220 8 0 231 6 0 6 0 12 386
Total Volume 11 584 2 0 597 5 2 12 0 19 6 850 21 0 877 15 0 29 0 44 | 1537
% App.Total | 1.8 97.8 0.3 0 26.3 10.5 63.2 0 0.7 969 24 0 34.1 0 659 0
PHF | .688 .896 .500 .000 905 | .625 .500 .500 .000 .528 | .500 .966 .656 .000 949 | .625 .000 .518 .000 .611 .988
Cars 11 568 2 0 581 4 2 12 0 18 6 839 21 0 866 15 0 29 0 44| 1509
% Cars | 100 97.3 100 0 97.3 ] 80.0 100 100 0 94.7| 100 98.7 100 0 98.7 | 100 0 100 0 100 98.2
Heavy Vehicles 0 16 0 0 16 1 0 0 0 1 0 11 0 0 11 0 0 0 0 0 28
9% Heavy Vehicles 0 27 0 0 2.7] 20.0 0 0 0 5.3 0 13 0 0 1.3 0 0 0 0 0 1.8




N/S: Needham Street File Name : 144047 BB

PRECISION
E/W: Columbia Avenue/ Avalon Bay D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 6 171 2 0 1 4 0 0 140 5 0 0 0 339
04:15 PM 2 144 1 0 0 0 2 0 4 197 6 0 3 0 5 0 364
04:30 PM 2 145 3 0 7 2 2 0 2 187 3 0 4 0 3 0 360
04:45 PM 2 159 0 0 2 1 6 0 0 199 4 0 3 0 4 0 380
Total 12 619 6 0 10 4 14 0 6 723 18 0 15 0 16 0 1443
05:00 PM 2 146 1 0 0 1 2 0 0 206 2 0 4 0 14 0 378
05:15 PM 4 128 1 0 2 0 2 0 3 218 7 0 2 0 5 0 372
05:30 PM 3 135 0 0 0 0 2 0 3 216 8 0 6 0 6 0 379
05:45 PM 3 149 2 0 2 0 2 0 2 200 7 0 3 0 13 0 383
Total 12 558 4 0 4 1 8 0 8 840 24 0 15 0 38 0 1512
Grand Total 24 1177 10 0 14 5 22 0 14 1563 42 0 30 0 54 0 2955
Apprch % 2 97.2 0.8 0| 341 122 537 0 09 965 2.6 0| 357 0 643 0
Total % 0.8 3958 0.3 0 0.5 0.2 0.7 0 05 529 14 0 1 0 1.8 0
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 05:00 PM
05:00 PM 2 146 1 0 149 0 1 2 0 3 0 206 2 0 208 4 0 14 0 18 378
05:15 PM 4 128 1 0 133 2 0 2 0 4 3 218 7 0 228 2 0 5 0 7 372
05:30 PM 3 135 0 0 138 0 0 2 0 2 3 216 8 0 227 6 0 6 0 12 379
05:45 PM 3 149 2 0 154 2 0 2 0 4 2 200 7 0 209 3 0 13 0 16 383
Total Volume 12 558 4 0 574 4 1 8 0 13 8 840 24 0 872 15 0 38 0 53| 1512
% App.Total | 2.1 97.2 0.7 0 308 7.7 615 0 09 963 28 0 28.3 0 717 0
PHF | .750 .936 .500 .000 .932 | 500 .250 1.00 .000 .813 | .667 .963 .750 .000 .956 | .625 .000 .679 .000 .736 .987




N/S: Needham Street PRECISION File Name : 144047 BB
E/W: Columbia Avenue/ Avalon Bay D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offces 508433 3900 Foxt 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn Thru | Left [ U-Turn | Int. Total |
04:00 PM 0 3 0 0 0 0 0 0 0 5 0 0 0 0 0 0 8
04:15 PM 0 4 0 0 0 0 0 0 0 3 0 0 0 0 0 0 7
04:30 PM 0 5 0 0 0 0 0 0 0 1 1 0 0 0 0 0 7
04:45 PM 0 4 0 0 0 0 0 0 0 2 0 0 0 0 0 0 6
Total 0 16 0 0 0 0 0 0 0 11 1 0 0 0 0 0 28
05:00 PM 0 6 0 0 0 0 0 0 0 5 0 0 0 0 0 0 11
05:15 PM 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
05:30 PM 0 2 0 0 1 0 0 0 0 4 0 0 0 0 0 0 7
05:45 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
Total 0 13 0 0 1 0 0 0 0 10 0 0 0 0 0 0 24
Grand Total 0 29 0 0 1 0 0 0 0 21 1 0 0 0 0 0 52
Apprch % 0 100 0 0 100 0 0 0 0 955 4.5 0 0 0 0 0
Total % 0 558 0 0 1.9 0 0 0 0 404 1.9 0 0 0 0 0
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 04:15 PM
04:15 PM 0 4 0 0 4 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 7
04:30 PM 0 5 0 0 5 0 0 0 0 0 0 1 1 0 2 0 0 0 0 0 7
04:45 PM 0 4 0 0 4 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 6
05:00 PM 0 6 0 0 6 0 0 0 0 0 0 5 0 0 5 0 0 0 0 0 11
Total Volume 0 19 0 0 19 0 0 0 0 0 0 11 1 0 12 0 0 0 0 0 31
% App. Total 0 100 0 0 0 0 0 0 0 91.7 83 0 0 0 0 0
PHF | .000 .792 .000 .000 .792 0 .000 .000 .000 .000 | .000 .550 .250 .000 .600 0 0 .000 .000 .000 .705




N/S: Needham Street File Name : 144047 BB

PRECISION
E/W: Columbia Avenue/ Avalon Bay D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
_ﬁt_ﬁret Right | Thru Left | pedseB | resswe | Right | Thru Left | pedssB | peasne | Right | Thru Left | pessws | Pedses | Right | Thru Left | pedsne | Pedsss | Int. Total
04:00 PM 0 0 0 0 1 0 0 0 1 3 0 0 0 0 0 0 0 0 4 5 14
04:15 PM 0 1 0 0 2 0 0 0 0 6 0 0 0 1 1 0 0 0 2 2 15
04:30 PM 0 0 0 1 0 0 0 0 2 2 0 0 0 0 0 0 0 0 2 1 8
04:45 PM 0 1 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 3 1 9
Total 0 2 0 1 3 0 0 0 4 14 0 0 0 1 1 0 0 0 11 9 46
05:00 PM 0 0 0 2 2 0 0 0 3 3 0 0 0 0 1 0 0 0 4 0 15
05:15 PM 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 4 0 7
05:30 PM 0 0 0 0 3 0 0 0 1 4 0 1 0 0 0 0 0 0 4 1 14
05:45 PM 0 2 0 1 0 0 0 0 2 3 0 3 0 0 0 0 0 0 1 1 13
Total 0 4 0 3 5 0 0 0 6 11 0 4 0 0 1 0 0 0 13 2 49
Grand Total 0 6 0 4 8 0 0 0 10 25 0 4 0 1 2 0 0 0 24 11 95
Apprch % 0 333 0 222 444 0 0 0 286 714 0 571 0 143 28.6 0 0 0 686 314
Total % 0 6.3 0 4.2 8.4 0 0 0 105 26.3 0 4.2 0 1.1 2.1 0 0 0 253 116
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ Pe:: P:;’: app.Toal | Right ‘ Thru ‘ Left ‘ pe:: pe:: app.Towl | Right ‘ Thru ‘ Left ‘ P:;’: Pe:: app.Toal | Right ‘ Thru ‘ Left ‘ pe:: pe:: 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 05:00 PM
05:00 PM 0 0 0 2 2 4 0 0 0 3 3 6 0 0 0 0 1 1 0 0 0 4 0 4 15
05:15 PM 0 2 0 0 0 2 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 4 0 4 7
05:30 PM 0 0 0 0 3 3 0 0 0 1 4 5 0 1 0 0 0 1 0 0 0 4 1 5 14
05:45 PM 0 2 0 1 0 3 0 0 0 2 3 5 0 3 0 0 0 3 0 0 0 1 1 2 13
Total Volume 0 4 0 3 5 12 0 0 0 6 11 17 0 4 0 0 1 5 0 0 0 13 2 15 49
% App. Total 0 333 0 25 417 0 0 0 353 647 0 80 0 0 20 0 0 0 867 133
PHF | .o00 .500 .000 .375 .417 .750)|.000 .000 .000 .500 .688 .708 | .000 .333 .000 .000 .250 .417 | .000 .000 .000 .813 .500 .750 ]| .817




N/S: Needham Street PRECISION File Name : 144047 BB
E/W: Columbia Avenue/ Avalon Bay D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
. PO.Box 301 Berlin, MA 01503
Client: Stantec/ S. Wood ofﬁce:soe(a).):us14399e9r IIglx:50&545.1234 Page No 01
Email: datarequests@pdillc.com
Needham Street Columbia Avenue Needham Street Avalon Bay
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
04:45 PM 2 163 0 0 165 2 1 6 0 9 0 201 4 0 205 3 0 4 0 7 386
05:00 PM 2 152 1 0 155 0 1 2 0 3 0 211 2 0 213 4 0 14 0 18 389
05:15 PM 4 132 1 0 137 2 0 2 0 4 3 218 7 0 228 2 0 5 0 7 376
05:30 PM 3 137 0 0 140 1 0 2 0 3 3 220 8 0 231 6 0 6 0 12 386
Total Volume 11 584 2 0 597 5 2 12 0 19 6 850 21 0 877 15 0 29 0 44 | 1537
% App. Total 1.8 978 0.3 0 26.3 105 63.2 0 0.7 969 24 0 34.1 0 65.9 0
PHF | .688 .896 .500 .000 905 | .625 .500 .500 .000 .528 | .500 .966 .656 .000 949 | .625 .000 .518 .000 .611 .988
Cars 11 568 2 0 581 4 2 12 0 18 6 839 21 0 866 15 0 29 0 44 | 1509
% Cars | 100 97.3 100 0 97.3| 80.0 100 100 0 94.7 | 100 98.7 100 0 98.7 | 100 0 100 0 100 98.2
Heavy Vehicles 0 16 0 0 16 1 0 0 0 1 0 11 0 0 11 0 0 0 0 0 28
% Heavy Vehicles 0o 27 0 0 2.7 | 20.0 0 0 0 53 0 1.3 0 0 1.3 0 0 0 0 0 1.8
Needham Street
Out In Total
872 581 1453
12 16 28
884 597 1481
11| 568 2 0
0 16 0 0
11| 584 2 0
?i?ht TIru Left U-Turn
Peak Hour Data
— |00 O|0 [ Ne][e)
% ~ = QI E’J + :Z; o
[t o~ =1 o
. colo| 5 North 4 ®|© © o
@ c IR = Peak Hour Begins at 04:45 P g Nlo o ?,
c - -——
t_E LQ © uﬁj < Cars g $ (=] '0? > ;
<C e z < Heavy Vehicles 3 = Blos g
5/ ™ o olols c — @
o 5 < 3
L = N 8 2
o} S |o|lo o
Left Thru Right U-Turn
21| 839 6 0
0 11 0 0
21| 850 6 0
595 866 1461
16 11 27
611 877 1488
Out In Total
Needham Street




N/S: Winchester Street PRECISION File Name : 144047 C
E/W: Dedham Street/ Needham Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 94 33 11 0 14 23 0 0 0 41 0 8 15 158 0 400
07:15 AM 92 41 15 0 35 12 1 0 3 58 2 0 6 27 176 0 468
07:30 AM 116 39 13 0 43 27 3 0 1 66 7 0 9 19 138 0 481
07:45 AM 93 82 10 0 44 26 1 0 1 93 4 0 8 16 142 0 520
Total 395 195 49 0 136 88 5 0 5 258 16 0 31 77 614 0 1869
08:00 AM 147 76 11 0 38 39 4 0 3 80 9 0 4 24 157 0 592
08:15 AM 157 67 11 0 30 30 6 0 3 76 10 0 10 40 169 0 609
08:30 AM 172 59 13 0 24 52 5 0 0 64 9 0 13 13 138 0 562
08:45 AM 182 65 7 0 29 39 2 0 0 66 5 0 12 22 142 0 571
Total 658 267 42 0 121 160 17 0 6 286 33 0 39 99 606 0 2334
Grand Total | 1053 462 91 0 257 248 22 0 11 544 49 0 70 176 1220 0 4203
Apprch % | 65.6 28.8 5.7 0| 4838 47.1 4.2 0 1.8 90.1 8.1 0 4.8 12 83.2 0
Total % 25.1 11 2.2 0 6.1 5.9 0.5 0 0.3 12.9 1.2 0 1.7 4.2 29 0
Cars | 1025 452 87 0 249 242 22 0 11 542 49 0 67 163 1151 0 4060
% Cars 97.3 97.8 95.6 0 96.9 97.6 100 0 100 99.6 100 0 95.7 92.6 94.3 0 96.6
Heavy Vehicles 28 10 4 0 8 6 0 0 0 2 0 0 3 13 69 0 143
% Heavy Vehicles 2.7 2.2 4.4 0 3.1 2.4 0 0 0 0.4 0 0 4.3 7.4 5.7 0 3.4

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 08:00 AM
08:00 AM | 147 76 11 0 234 38 39 4 0 81 3 80 9 0 92 4 24 157 0 185 592
08:15 AM | 157 67 11 0 235 30 30 6 0 66 3 76 10 0 89 10 40 169 0 219 609
08:30 AM | 172 59 13 0 244 24 52 5 0 81 0 64 9 0 73 13 13 138 0 164 562
08:45 AM | 182 65 7 0 254 29 39 2 0 70 0 66 5 0 71 12 22 142 0 176 571
Total Volume | 658 267 42 0 967 | 121 160 17 0 298 6 286 33 0 325 39 99 606 0 744 | 2334
% App. Total 68 276 43 0 40.6 53.7 5.7 0 1.8 88 10.2 0 5.2 133 815 0
PHF | .904 .878 .808 .000 952 | .796 .769 .708 .000 .920 | .500 .894 .825 .000 .883 | .750 .619 .896 .000 .849 .958
Cars | 641 261 40 0 942 | 116 157 17 0 290 6 284 33 0 323 36 93 576 0 705 | 2260
% Cars | 97.4 97.8 95.2 0 97.4 | 959 98.1 100 0 97.3| 100 99.3 100 0 99.4| 92.3 939 95.0 0 94.8 96.8
Heavy Vehicles 17 6 2 0 25 5 3 0 0 8 0 2 0 0 2 3 6 30 0 39 74
% Heavy Vehicles 2.6 2.2 4.8 0 26| 41 1.9 0 0 2.7 0 0.7 0 0 0.6 7.7 6.1 5.0 0 5.2 3.2



N/S: Winchester Street File Name : 144047 C

PRECISION
E/W: Dedham Street/ Needham Street D p? STOA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |

07:00 AM 91 32 10 0 14 23 0 0 0 41 3 0 8 14 154 0 390
07:15 AM 88 41 15 0 35 12 1 0 3 58 2 0 6 24 163 0 448
07:30 AM 114 37 12 0 43 26 3 0 1 66 7 0 9 16 130 0 464
07:45 AM 91 81 10 0 41 24 1 0 1 93 4 0 8 16 128 0 498
Total 384 191 47 0 133 85 5 0 5 258 16 0 31 70 575 0 1800
08:00 AM 144 74 11 0 36 38 4 0 3 79 9 0 3 22 153 0 576
08:15 AM 154 66 11 0 28 29 6 0 3 75 10 0 9 39 157 0 587
08:30 AM 166 57 12 0 24 51 5 0 0 64 9 0 13 11 131 0 543
08:45 AM 177 64 6 0 28 39 2 0 0 66 5 0 11 21 135 0 554
Total 641 261 40 0 116 157 17 0 6 284 33 0 36 93 576 0 2260
Grand Total | 1025 452 87 0 249 242 22 0 11 542 49 0 67 163 1151 0 4060

Apprch % | 65.5 289 5.6 0| 485 47.2 4.3 0 1.8 90 8.1 0 49 118 833 0

Total % 25.2 11.1 2.1 0 6.1 6 0.5 0 0.3 13.3 1.2 0 1.7 4 28.3 0

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 08:00 AM
08:00 AM | 144 74 11 0 229 36 38 4 0 78 3 79 9 0 91 3 22 153 0 178 576
08:15 AM | 154 66 11 0 231 28 29 6 0 63 3 75 10 0 88 9 39 157 0 205 587
08:30 AM | 166 57 12 0 235 24 51 5 0 80 0 64 9 0 73 13 11 131 0 155 543
08:45 AM | 177 64 6 0 247 28 39 2 0 69 0 66 5 0 71 11 21 135 0 167 554
Total Volume | 641 261 40 0 942 | 116 157 17 0 290 6 284 33 0 323 36 93 576 0 705 | 2260
% App. Total 68 27.7 4.2 0 40 541 59 0 19 879 102 0 51 13.2 817 0

PHF | .905 .882 .833 .000 .953 | .806 .770 .708 .000 906 | .500 .899 .825 .000 .887 | .692 .596 .917 .000 .860 .963




N/S: Winchester Street PRECISION File Name : 144047 C
E/W: Dedham Street/ Needham Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood O Saia1 1958 FonS08.548 1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 3 1 1 0 0 0 0 0 0 0 0 0 0 1 0 10
07:15 AM 4 0 0 0 0 0 0 0 0 0 0 0 0 3 13 0 20
07:30 AM 2 2 1 0 0 1 0 0 0 0 0 0 0 3 8 0 17
07:45 AM 2 1 0 0 3 2 0 0 0 0 0 0 0 0 14 0 22
Total 11 4 2 0 3 3 0 0 0 0 0 0 0 7 39 0 69
08:00 AM 3 2 0 0 2 1 0 0 0 1 0 0 1 2 4 0 16
08:15 AM 3 1 0 0 2 1 0 0 0 1 0 0 1 1 12 0 22
08:30 AM 6 2 1 0 0 1 0 0 0 0 0 0 0 2 7 0 19
08:45 AM 5 1 1 0 1 0 0 0 0 0 0 0 1 1 7 0 17
Total 17 6 2 0 5 3 0 0 0 2 0 0 3 6 30 0 74
Grand Total 28 10 4 0 8 6 0 0 0 2 0 0 3 13 69 0 143
Apprch % | 66.7 23.8 9.5 0| 571 429 0 0 0 100 0 0 35 153 81.2 0
Total % | 19.6 7 2.8 0 5.6 4.2 0 0 0 1.4 0 0 2.1 9.1 483 0
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 2 1 0 0 3 3 2 0 0 5 0 0 0 0 0 0 0 14 0 14 22
08:00 AM 3 2 0 0 5 2 1 0 0 3 0 1 0 0 1 1 2 4 0 7 16
08:15 AM 3 1 0 0 4 2 1 0 0 3 0 1 0 0 1 1 1 12 0 14 22
08:30 AM 6 2 1 0 9 0 1 0 0 1 0 0 0 0 0 0 2 7 0 9 19
Total Volume 14 6 1 0 21 7 5 0 0 12 0 2 0 0 2 2 5 37 0 44 79
% App. Total | 66.7 28.6 4.8 0 58.3 41.7 0 0 0 100 0 0 45 114 84.1 0
PHF | .583 .750 .250 .000 .583 | .583 .625 .000 .000 .600 | .000 .500 .000 .000 .500 | .500 .625 .661 .000 .786 .898




N/S: Winchester Street File Name : 144047 C

PRECISION
E/W: Dedham Street/ Needham Street D p? STOA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
_ﬁtrﬁret Right | Thru Left | pedseB | resswe | Right | Thru Left | pedssB | peasne | Right | Thru Left | pessws | Pedses | Right | Thru Left | pedsne | Pedsss | Int. Total
07:00 AM 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 3
07:15 AM 0 0 0 0 0 0 0 0 0 3 0 1 0 1 2 0 0 2 0 0 9
07:30 AM 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 0 3
07:45 AM 0 0 0 0 0 0 0 0 4 1 0 0 0 1 1 0 0 0 0 0 7
Total 0 0 0 0 0 0 0 0 4 5 0 4 0 4 3 0 0 2 0 0 22
08:00 AM 2 0 0 1 0 0 0 0 0 1 0 2 0 1 2 0 0 0 0 0 9
08:15 AM 1 1 0 5 3 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 12
08:30 AM 2 1 0 1 1 0 0 0 0 2 0 1 0 2 0 0 0 1 0 0 11
08:45 AM 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 4
Total 8 2 0 7 4 0 0 0 1 3 0 3 0 3 2 0 0 2 1 0 36
Grand Total 8 2 0 7 4 0 0 0 5 8 0 7 0 7 5 0 0 4 1 0 58
Apprch % | 38.1 9.5 0 333 19 0 0 0 385 615 0 36.8 0 36.8 26.3 0 0 80 20 0
Total % | 13.8 34 0 121 6.9 0 0 0 8.6 13.8 0 121 0 121 8.6 0 0 6.9 1.7 0
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West

Peds
NB

Peds.
EB

Peds

Start Time | Right ‘ Thru‘ Left‘ "9:5 Peds -

y o | oo Right ‘ Thru ‘ Left ‘ pe:;
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

App. Total | Right ‘ Thru ‘ Left ‘ P:;’:

app.Toral | Right ‘ Thru ‘ Left‘ pe:;

App. Total Int. Total

07:45 AM 0 0 0 0 0 0 0 0 0 4 1 5 0 0 0 1 1 2 0 0 0 0 0 0 7
08:00 AM 2 0 0 1 0 3 0 0 0 0 1 1 0 2 0 1 2 5 0 0 0 0 0 0 9
08:15 AM 1 1 0 5 3 10 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1 0 0 1 12
08:30 AM 2 1 0 1 1 5 0 0 0 0 2 2 0 1 0 2 0 3 0 0 1 0 0 1 11
Total Volume 5 2 0 7 4 18 0 0 0 5 4 9 0 3 0 4 3 10 0 0 2 0 0 2 39
% App. Total | 27.8 11.1 0 389 222 0 0 0 556 444 0 30 0 40 30 0 0 100 0 0

PHF | 625 500 .000 .350 .333 .450).000 .000 .000 .313 .500 .450| .000 .375 .000 .500 .375 .500 ]| .000 .000 .500 .000 .000 .500 | .813




N/S: Winchester Street

E/W: Dedham Street/ Needham Street

City, State: Newton, MA

Client: Stantec/ S. Wood

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503
Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

File Name
Site Code

Start Date
Page No

: 144047 C
: 19531095
:9/11/2014
01

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM | 147 76 11 0 234 38 39 4 0 81 3 80 9 0 92 4 24 157 0 185 592
08:15 AM | 157 67 11 0 235 30 30 6 0 66 3 76 10 0 89 10 40 169 0 219 609
08:30 AM | 172 59 13 0 244 24 52 5 0 81 0 64 9 0 73 13 13 138 0 164 562
08:45 AM | 182 65 7 0 254 29 39 2 0 70 0 66 5 0 71 12 22 142 0 176 571
Total Volume | 658 267 42 0 967 | 121 160 17 0 298 6 286 33 0 325 39 99 606 0 744 | 2334
% App. Total 68 27.6 43 0 40.6 53.7 5.7 0 1.8 88 10.2 0 5.2 13.3 815 0
PHF | .904 .878 .808 .000 952 | .796 .769 .708 .000 .920 | .500 .894 .825 .000 .883 | .750 .619 .896 .000 .849 .958
Cars | 641 261 40 0 942 | 116 157 17 0 290 6 284 33 0 323 36 93 576 0 705 | 2260
% Cars | 97.4 97.8 95.2 0 97.4| 959 98.1 100 0 97.3| 100 99.3 100 0 99.4 ] 92.3 939 95.0 0 94.8 96.8
Heavy Vehicles 17 6 2 0 25 5 3 0 0 8 0 2 0 0 2 3 6 30 0 39 74
% Heavy Vehicles | 2.6 2.2 4.8 0 26| 41 1.9 0 0 2.7 0 0.7 0 0 0.6 7.7 6.1 50 0 5.2 3.2
Winchester Street
Out In Total
976 942 1918
37 25 62
1013 967 1980
641 261 40 0
17 6 2 0
658| 267 42 0
?i?ht Thru Left U-Turn
Peak Hour Data
w23 [eslgs + 3
° S8 R SJ 35 B Bl e 9
- ~ =00 5 ® (&J -
§ Qoo s North o g
‘g c § & § = Peak Hour Begins at 08:00 A c § o E _ 3
K 88z Cars o § © § i a
§ ——— Z < Heavy Vehicles it Rlor :F§
<538 o olo|g ¢ 37
(o] 5 i NNl
Lt c &l B
5 Slojloo qe ©
Left Thru Right U-Turn
33| 284 6 0
0 2 0 0
33| 286 6 0
314 323 637
9 2 11
323 325 648
Out In Total
Winchester Street




N/S: Winchester Street PRECISION File Name : 144047 CC
E/W: Dedham Street/ Needham Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 157 47 16 0 29 21 0 1 48 0 13 20 131 0 493
04:15 PM 124 46 23 0 34 24 1 0 2 60 8 0 16 22 167 0 527
04:30 PM 136 45 20 0 17 19 2 0 2 57 4 0 13 21 159 0 495
04:45 PM 134 54 20 0 27 26 11 0 1 53 1 0 16 18 182 0 543
Total 551 192 79 0 107 90 17 0 6 218 20 0 58 81 639 0 2058
05:00 PM 136 52 21 0 28 17 8 0 5 52 7 0 16 37 178 1 558
05:15 PM 138 57 18 0 23 20 9 0 4 72 3 0 11 38 195 0 588
05:30 PM 107 62 17 0 24 20 4 0 0 55 2 1 23 27 204 0 546
05:45 PM 134 56 22 0 25 25 4 0 2 74 5 0 13 26 180 0 566
Total 515 227 78 0 100 82 25 0 11 253 17 1 63 128 757 1 2258
Grand Total | 1066 419 157 0 207 172 42 0 17 471 37 1 121 209 1396 1 4316
Apprch% | 649 255 9.6 0| 49.2 40.9 10 0 3.2 895 7 0.2 7 121 80.8 0.1
Total % | 24.7 9.7 3.6 0 4.8 4 1 0 0.4 10.9 0.9 0 2.8 48 323 0
Cars| 1041 407 156 0 205 171 40 0 16 467 37 1 120 207 1377 1 4246
% Cars 97.7 97.1 99.4 0 99 99.4 95.2 0 94.1 99.2 100 100 99.2 99 98.6 100 98.4
Heavy Vehicles 25 12 1 0 2 1 2 0 1 4 0 0 1 2 19 0 70
% Heavy Vehicles 2.3 2.9 0.6 0 1 0.6 4.8 0 59 0.8 0 0 0.8 1 1.4 0 1.6
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 05:00 PM
05:00PM | 136 52 21 0 209 28 17 8 0 53 5 52 7 0 64| 16 37 178 1 232 558
05:15PM | 138 57 18 0 213| 23 20 9 0 52 4 72 3 0 79 11 38 195 0 244 588
05:30 PM | 107 62 17 0 186 24 20 4 0 48 0 55 2 1 58 23 27 204 0 254 546
05:45PM | 134 56 22 0 212 25 25 4 0 54 2 74 5 0 81 13 26 180 0 219 566
Total Volume | 515 227 78 0 820 | 100 82 25 0 207 11 253 17 1 282 63 128 757 1 949 | 2258
% App. Total | 62.8 27.7 9.5 0 48.3 39.6 12.1 0 39 89.7 6 04 6.6 135 79.8 0.1
PHF | .933 .915 .886 .000 962 | .893 .820 .694 .000 .958 | .,550 .855 .607 .250 .870| .685 .842 .928 .250 .934 .960
Cars | 503 225 77 0 805 | 100 82 24 0 206 11 251 17 1 280 63 127 749 1 940 | 2231
% Cars | 97.7 99.1 98.7 0 98.2| 100 100 96.0 0 99.5| 100 99.2 100 100 99.3| 100 99.2 989 100 99.1 98.8
Heavy Vehicles 12 2 1 0 15 0 0 1 0 1 0 2 0 0 2 0 1 8 0 9 27
% Heavy vehicles | 2.3 0.9 1.3 0 1.8 0 0 4.0 0 0.5 0 038 0 0 0.7 0 08 11 0 0.9 1.2




N/S: Winchester Street File Name : 144047 CC

PRECISION
E/W: Dedham Street/ Needham Street D p? STOA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 153 45 16 0 29 21 3 0 1 48 7 0 13 19 127 0 482
04:15 PM 123 44 23 0 32 23 0 0 1 58 8 0 15 22 167 0 516
04:30 PM 131 42 20 0 17 19 2 0 2 57 4 0 13 21 155 0 483
04:45 PM 131 51 20 0 27 26 11 0 1 53 1 0 16 18 179 0 534
Total 538 182 79 0 105 89 16 0 5 216 20 0 57 80 628 0 2015
05:00 PM 130 52 20 0 28 17 8 0 5 52 7 0 16 37 175 1 548
05:15 PM 135 56 18 0 23 20 8 0 4 70 3 0 11 38 195 0 581
05:30 PM 105 62 17 0 24 20 4 0 0 55 2 1 23 26 201 0 540
05:45 PM 133 55 22 0 25 25 4 0 2 74 5 0 13 26 178 0 562
Total 503 225 77 0 100 82 24 0 11 251 17 1 63 127 749 1 2231
Grand Total | 1041 407 156 0 205 171 40 0 16 467 37 1 120 207 1377 1 4246
Apprch % 64.9 25.4 9.7 0 49.3 41.1 9.6 0 3.1 89.6 7.1 0.2 7 12.1 80.8 0.1
Total % | 24.5 9.6 3.7 0 4.8 4 0.9 0 0.4 11 0.9 0 2.8 49 324 0
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 05:00 PM
05:00 PM | 130 52 20 0 202 28 17 8 0 53 5 52 7 0 64 16 37 175 1 229 548
05:15PM | 135 56 18 0 209 23 20 8 0 51 4 70 3 0 77 11 38 195 0 244 581
05:30 PM | 105 62 17 0 184 24 20 4 0 48 0 55 2 1 58 23 26 201 0 250 540
05:45 PM | 133 55 22 0 210 25 25 4 0 54 2 74 5 0 81 13 26 178 0 217 562
Total Volume | 503 225 77 0 805 | 100 82 24 0 206 11 251 17 1 280 63 127 749 1 940 | 2231
% App. Total | 62.5 28 9.6 0 485 39.8 11.7 0 39 896 6.1 04 6.7 135 79.7 0.1
PHF | .931 .907 .875 .000 .958 | .893 .820 .750 .000 .954 | 550 .848 .607 .250 .864 | .685 .836 .932 .250 .940 .960




N/S: Winchester Street File Name : 144047 CC

PRECISION
E/W: Dedham Street/ Needham Street D p? STOA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Heavy Vehicles

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 4 0 0 0 0 0 0 0 0 0 0 0 1 0 11
04:15 PM 1 2 0 0 2 1 1 0 1 2 0 0 1 0 0 0 11
04:30 PM 5 3 0 0 0 0 0 0 0 0 0 0 0 0 4 0 12
04:45 PM 3 3 0 0 0 0 0 0 0 0 0 0 0 0 3 0 9
Total 13 10 0 0 2 1 1 0 1 2 0 0 1 1 11 0 43
05:00 PM 6 0 1 0 0 0 0 0 0 0 0 0 0 0 3 0 10
05:15 PM 3 1 0 0 0 0 1 0 0 2 0 0 0 0 0 0 7
05:30 PM 2 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 6
05:45 PM 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 4
Total 12 2 1 0 0 0 1 0 0 2 0 0 0 1 8 0 27
Grand Total 25 12 1 0 2 1 2 0 1 4 0 0 1 2 19 0 70
Apprch % | 65.8 31.6 2.6 0 40 20 40 0 20 80 0 0 4.5 9.1 864 0
Total % 35.7 17.1 1.4 0 29 1.4 2.9 0 1.4 5.7 0 0 1.4 2.9 27.1 0
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 04:00 PM
04:00 PM 4 2 0 0 6 0 0 0 0 0 0 0 0 0 0 0 1 4 0 5 11
04:15 PM 1 2 0 0 3 2 1 1 0 4 1 2 0 0 3 1 0 0 0 1 11
04:30 PM 5 3 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 12
04:45 PM 3 3 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 9
Total Volume 13 10 0 0 23 2 1 1 0 4 1 2 0 0 3 1 1 11 0 13 43
% App. Total | 56.5 43.5 0 0 50 25 25 0 33.3 66.7 0 0 77 7.7 84.6 0
PHF | .650 .833 .000 .000 .719] .250 .250 .250 .000 .250 | .250 .250 .000 .000 .250 | .250 .250 .688 .000 .650 .896




N/S: Winchester Street PRECISION File Name : 144047 CC

E/W: Dedham Street/ Needham Street D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
_ﬁtrﬁret Right | Thru Left | pedseB | resswe | Right | Thru Left | pedssB | peasne | Right | Thru Left | pessws | Pedses | Right | Thru Left | pedsne | Pedsss | Int. Total
04:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 2
04:15 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
04:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
04:45 PM 0 2 0 0 0 0 0 0 1 1 0 0 0 0 1 0 0 1 0 0 6
Total 1 2 0 0 0 0 0 0 1 2 0 0 0 0 2 0 0 1 0 0 9
05:00 PM 0 0 0 2 0 0 0 0 2 1 0 0 0 2 1 0 0 0 0 1 9
05:15 PM 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 1 4
05:30 PM 0 0 0 1 1 0 0 0 1 0 0 0 0 0 1 0 0 1 0 0 5
05:45 PM 2 1 0 1 0 0 0 0 1 1 0 0 0 0 2 0 1 1 0 1 11
Total 3 1 0 4 1 0 0 0 5 2 0 0 0 3 4 0 1 2 0 3 29
Grand Total 4 3 0 4 1 0 0 0 6 4 0 0 0 3 6 0 1 3 0 3 38
Apprch % | 33.3 25 0 333 8.3 0 0 0 60 40 0 0 0 333 66.7 0 143 429 0 429
Total % | 10.5 7.9 0 105 2.6 0 0 0 158 105 0 0 0 79 158 0 2.6 7.9 0 7.9
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West

Peds
NB

Peds.
EB

Peds

Start Time | Right ‘ Thru‘ Left‘ "9:5 Peds -

y o | oo Right ‘ Thru ‘ Left ‘ pe:;
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 05:00 PM

App. Total | Right ‘ Thru ‘ Left ‘ P:;’:

app.Toral | Right ‘ Thru ‘ Left‘ pe:;

App. Total Int. Total

05:00 PM 0 0 0 2 0 2 0 0 0 2 1 3 0 0 0 2 1 3 0 0 0 0 1 1 9
05:15 PM 1 0 0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 1 0 0 0 0 1 1 4
05:30 PM 0 0 0 1 1 2 0 0 0 1 0 1 0 0 0 0 1 1 0 0 1 0 0 1 5
05:45 PM 2 1 0 1 0 4 0 0 0 1 1 2 0 0 0 0 2 2 0 1 1 0 1 3 11
Total Volume 3 1 0 4 1 9 0 0 0 5 2 7 0 0 0 3 4 7 0 1 2 0 3 6 29
% App. Total | 33.3 11.1 0 444 112 0 0 0 714 286 0 0 0 429 571 0 167 333 0 50

PHF | 375 250 .000 .500 .250 .563|.000 .000 .000 .625 .500 .583 | .000 .000 .000 .375 .500 .583|.000 .250 .500 .000 .750 .500 | .659




N/S: Winchester Street
E/W: Dedham Street/ Needham Street

City, State: Newton, MA

Client: Stantec/ S. Wood

PRECISION

D ATA
INDUSTRIES, LLC

P.O.Box 301 Berlin, MA 01503

Office:508.481.3999 Fax:508.545.1234

Email: datarequests@pdillc.com

File Name
Site Code

Start Date
Page No

: 144047 CC
: 19531095

:9/11/2014

01

Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM | 136 52 21 0 209 28 17 8 0 53 5 52 7 0 64 16 37 178 1 232 558
05:15PM | 138 57 18 0 213 23 20 9 0 52 4 72 3 0 79 11 38 195 0 244 588
05:30 PM | 107 62 17 0 186 24 20 4 0 48 0 55 2 1 58 23 27 204 0 254 546
05:45 PM | 134 56 22 0 212 25 25 4 0 54 2 74 5 0 81 13 26 180 0 219 566
Total Volume | 515 227 78 0 820 | 100 82 25 0 207 11 253 17 1 282 63 128 757 1 949 | 2258
% App. Total | 62.8 27.7 9.5 0 48.3 39.6 12.1 0 3.9 89.7 6 04 6.6 135 79.8 0.1
PHF | .933 .915 .886 .000 962 | .893 .820 .694 .000 .958 | .,650 .855 .607 .250 .870| .685 .842 .928 .250 .934 .960
Cars | 503 225 77 0 805 | 100 82 24 0 206 11 251 17 1 280 63 127 749 1 940 | 2231
% Cars | 97.7 99.1 98.7 0 98.2| 100 100 96.0 0 99.5| 100 99.2 100 100 99.3| 100 99.2 98.9 100 99.1 98.8
Heavy Vehicles 12 2 1 0 15 0 0 1 0 1 0 2 0 0 2 0 1 8 0 9 27
9% Heavy Vehicles | 2.3 0.9 1.3 0 1.8 0 0 4.0 0 0.5 0 08 0 0 0.7 0 08 1.1 0 0.9 1.2
Winchester Street
Out In Total
1100 805 1905
10 15 25
1110 820 1930
503| 225 e 0
12 2 1 0
515| 227 78 0
?i?ht Thru Left U-Turn
Peak Hour Data
il - 28o8| | B RE
E 8 ®ls North o Njp o g
(gEgmg A= Peak Hour Begins at 05:00 P 2R N N_g
S
%s 8 © 8 < Cars — 3 = 8 )
=2 . @ =
S o= Z <+ Heavy Vehicles ¥ Pl s
< s 378 —o|H|E [ =7
(o] 5 i N N)
I~ 2 N, NIE
5 Slojloo Bl =
Left Thru Right U-Turn
17| 251 11 1
0 2 0 0
17 253 11 1
312 280 592
3 2 5
315 282 597
Out In Total
Winchester Street




N/S/NW: Needham Street/ Loop Driveway PRECISION File Name : 144047 D
E/W: Driveway/ Site Driveway South D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
.?It;g F:::‘ Right | Thru | Left | utum | Right :z:‘ Thru | Left | uvrum | Right | Thru B::" Left | urum | Right | Thru | Left Hl: U-Tum :I::‘t :;:; Ef:; “zz UTum | Int. Total
07:00 AM 0 0 125 0 0 1 0 0 0 0 1 188 0 4 0 1 0 0 0 0 0 0 0 0 0| 320
07:15 AM 0 0 114 0 0 0 0 0 0 0 0 209 0 1 0 2 0 0 0 0 0 0 0 0 0| 326
07:30 AM 0 1 158 0 0 0 0 0 0 0 0 195 0 5 0 2 0 0 0 0 0 0 0 0 0| 361
07:45 AM 0 1 168 1 0 0 0 0 0 0 1 188 0 5 0 0 0 1 0 0 0 0 0 0 0| 365
Total 0 2 565 1 0 1 0 0 0 0 2 780 0 15 0 5 0 1 0 0 0 0 0 0 0| 1372
08:00 AM 0 3 179 1 0 1 0 0 0 0 1 192 0 4 0 1 0 0 0 0 0 0 0 0 0| 382
08:15 AM 0 5 170 1 0 0 0 0 2 0 1 186 0 10 0 0 0 0 0 0 0 0 0 0 0| 375
08:30 AM 0 5 204 0 0 0 0 0 0 0 0 180 0 13 0 2 0 0 0 0 0 0 0 0 0| 404
08:45 AM 0 7 178 1 0 0 0 0 0 0 1 186 0 15 0 1 0 0 0 0 0 0 0 0 0| 389
Total 0 20 731 3 0 1 0 0 2 0 3 744 0 42 0 4 0 0 0 0 0 0 0 0 0| 1550
Grand Total 0 22 1206 4 0 2 0 0 2 0 5 152 0 57 0 9 0 1 0 0 0 0 0 0 0| 2922
Apprch % 0 17 98 03 0| 50 0 0 50 0] 0.3 961 0 36 0| 90 0 10 0 0 0 0 0 0 0
Total % 0 08 444 0.1 0] 01 0 0 01 0] 0.2 522 0 2 0] 0.3 0 0 0 0 0 0 0 0 0
Cars 0 21 1260 4 0 2 0 0 2 0 5 1443 0 54 0 8 0 1 0 0 0 0 0 0 0 | 2800
% Cars 0 955 972 100 0| 100 0 0 100 0]100 947 0 947 0| 889 0 100 0 0 0 0 0 0 0| 95.8
Heavy Vehicles 0 1 36 0 0 0 0 0 0 0 0 81 0 3 0 1 0 0 0 0 0 0 0 0 0| 122
9 Heavy Vehicles 0 45 28 0 0 0 0 0 0 0 0 53 0 53 0111 0 0 0 0 0 0 0 0 0 4.2
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
Start Time '::':[ Right | Thru | Left ‘ T:'; ::"; Right :Z:: Thru | Left m: ::‘:‘ Right | Thru | °°% | Left m: 2’; Right | Thru | Left H:: T:’: ::"; :‘:':[ :Z:: E:; HZZ T:’; ‘ ::‘:‘ Int. Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
og:ooaM| O 3 19 1 0 183 1 O O O O 1| 1 122 0o 4 o0 197 1 O O O O 11 0 0 O O O 0| 382
og15AaM| O 5 120 1 O 176 0 O O 2 O 2| 1 186 0 10 o 197, 0 O O O O o0, 0 0 0 0 O 0| 375
0830AM| O 5 204 O 0 209 0 0 O 0 O 0| 0 180 0 13 0 193 2 0 O O O 2,0 0 0 O O 0| 404
og45amM| O 7 18 1 0 186 O O O 0O O O] 1 18¢ 0 15 0 202, 1 0 O 0 O 11 0 0 0 0 O 0] 389
Toalvoume | 0 20 73z 3 0 754 1 0 O 2 O 3| 3 74 0 42 o 789, 4 0 O O O 4, 0 0 O O O 0 | 1550
wapp.Tota | O 27 9 04 O 33 0 0 7 O 0.4 oa3 0 53 0 100 0 O O O 0O 0O O O o
PHF | 000 714 89 750 000 .902 | 250 000 .000 .250 .000 .375| 750 969 000 .700 000 .976 | s00 000 000 .000 000 .500 | o000 000 000 .000 .oo0 .000 | .959
Cars| 0 20 .5 3 0 738 1 0 O 2 O 3| 3 708 0 40 o 751, 3 0 O 0 O 3]0 0 0 O O 0 | 1495
%Cars| O 100 o78 200 O 9791200 O O 1200 O 100|100 952 © 2 © 92|70 O O O O 750, 0 0O O O O 0| 9.5
veaqvenes | O 0 16 0 O 16| 0 O O O O 0o 036 O 2 O 38/ 1 0 0 O0 O 11 0 0 O O O 0| 55
w0 0 22 O 0 21f 0 O O O O 0| 0O 48 0 48 0 48| O O O O 250/ O O O O O 0| 35
Vehicles




N/S/NW: Needham Street/ Loop Driveway PRECISION File Name : 144047 D
E/W: Driveway/ Site Driveway South D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
S_tart " | Right | Thru | Left | urum | Right | ®% | Thru | Left | utun | Right | Thru | °® | Left | urun | Right | Thru | Left | ™| yqum | M| | B M9 yrim | int Total
Time Right Right Left Left Right Right Left Left
07:00 AM 0 0 119 0 0 1 0 0 0 0 1 180 0 4 0 1 0 0 0 0 0 0 0 0 0| 306
07:15 AM 0 0 111 0 0 0 0 0 0 0 0 196 0 0 0 2 0 0 0 0 0 0 0 0 0| 309
07:30 AM 0 0 155 0 0 0 0 0 0 0 0 178 0 5 0 2 0 0 0 0 0 0 0 0 0| 340
07:45 AM 0 1 160 1 0 0 0 0 0 0 1 181 0 5 0 0 0 1 0 0 0 0 0 0 0| 350
Total 0 1 545 1 0 1 0 0 0 0 2 735 0 14 0 5 0 1 0 0 0 0 0 0 0| 1305
08:00 AM 0 3 174 1 0 1 0 0 0 0 1 185 0 4 0 1 0 0 0 0 0 0 0 0 0| 370
08:15 AM 0 5 167 1 0 0 0 0 2 0 1 174 0 9 0 0 0 0 0 0 0 0 0 0 0| 359
08:30 AM 0 5 196 0 0 0 0 0 0 0 0 174 0 13 0 2 0 0 0 0 0 0 0 0 0| 390
08:45 AM 0 7 178 1 0 0 0 0 0 0 1 175 0 14 0 0 0 0 0 0 0 0 0 0 0| 376
Total 0 20 715 3 0 1 0 0 2 0 3 708 0 40 0 3 0 0 0 0 0 0 0 0 0| 1495
Grand Total 0 21 1260 4 0 2 0 0 2 0 5 1443 0 54 0 8 0 1 0 0 0 0 0 0 0| 2800
Apprch % 0 16 981 0.3 0| 50 0 0 50 0| 0.3 96.1 0 36 0| 889 0 111 0 0 0 0 0 0 0
Total % 0 08 45 0.1 0] 01 0 0 01 0] 0.2 s15 0 19 0] 0.3 0 0 0 0 0 0 0 0 0
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
staime | 120 | aon [ | ot | |02 Jgn | 2o o] 2] e [ | fren | ] | e | ] ] e [ ] ] ]
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
osooamM| O 3 14 1 0 178 1 0 O O O 1| 1 18 0 4 o 190, 1 O O O O 110 0 O O O 0| 370
og1s5am | O 5 167 1 0 173| O 0o 2 o0 21 1 174 0o 9 o 184 0 O O O O o, 0 0 0 O O 0] 359
os830AM| O 5 16 O O 200 O 0O O O O 0| O 274 o 13 o0 187 2 0O O O O 2,0 0 0 O O 0| 390
og45AM | O 7 17¢ 1 O 186 0 O O 0 O 0] 1 a5 0 14 0 190, 0O O O O O 0f] 0 0 0 0 O 0| 376
Toalvoume | O 20 723 3 0 738 1 O O 2 O 3| 3 708 0 40 o 7511 3 0 O O O 310 0 0 O O 0 | 1495
wapp.Tota | O 27 o9 04 O 3 0 0 7 O 0.4 o3 0 53 0 10 O O O O 0O 0O O O o
PHF | 000 714 912 750 o000 .918 | 250 .000 000 250 000 .375 | 750 957 000 714 000 .988 | 375 000 000 000 000 375 | 000 000 000 000 ooo .000 | .958




N/S/NW: Needham Street/ Loop Driveway PRECISION File Name : 144047 D
E/W: Driveway/ Site Driveway South D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
S_tart " | Right | Thru | Left | urum | Right | ®% | Thru | Left | utun | Right | Thru | °® | Left | urun | Right | Thru | Left | ™| yqum | M| | B M9 yrim | int Total
Time Right Right Left Left Right Right Left Left
07:00 AM 0 0 6 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 14
07:15 AM 0 0 3 0 0 0 0 0 0 0 0 13 0 1 0 0 0 0 0 0 0 0 0 0 0 17
07:30 AM 0 1 3 0 0 0 0 0 0 0 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 21
07:45 AM 0 0 8 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 15
Total 0 1 20 0 0 0 0 0 0 0 0 45 0 1 0 0 0 0 0 0 0 0 0 0 0 67
08:00 AM 0 0 5 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 12
08:15 AM 0 0 3 0 0 0 0 0 0 0 0 12 0 1 0 0 0 0 0 0 0 0 0 0 0 16
08:30 AM 0 0 8 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 14
08:45 AM 0 0 0 0 0 0 0 0 0 0 0 11 0 1 0 1 0 0 0 0 0 0 0 0 0 13
Total 0 0 16 0 0 0 0 0 0 0 0 36 0 2 0 1 0 0 0 0 0 0 0 0 0 55
Grand Total 0 1 36 0 0 0 0 0 0 0 0 81 0 3 0 1 0 0 0 0 0 0 0 0 0| 122
Apprch % 0 27 973 0 0 0 0 0 0 0 0 9.4 0 36 0| 100 0 0 0 0 0 0 0 0 0
Total % 0 0.8 295 0 0 0 0 0 0 0 0 664 0 25 0] 0.8 0 0 0 0 0 0 0 0 0
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
staime | 120 | aon [ | ot | |02 Jgn | 2o o] 2] e [ | fren | ] | e | ] ] e [ ] ] ]
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 07:00 AM
ozooam| O O 6 0 O 6/ 0 0 0 O O o, 0 8 0 0 O 8 0 0 O O O 0o, 0 0 0 0 O 0| 14
ozi5am| 0O 0O 3 0 O 30 0 O O O o0, 013 0 1 O 14, 0 O O O O 0o, 0 0 0 0 O 0| 17
o730aM| 0O 1 3 0 O 4, 0 0 O O O o, 017 0 O O 17 0O O O O O o, 0 0 0 O O 0] 21
oz4saM| 0 0O 8 0 O 8/ 0 0 0 0 O 0, 0 7 0 0 O 7,0 0 0 0 O 0, 0 0 0O 0O 0] 15
Toavoume | O 01 20 O O 21 O O O O O 0O 045 0 1 O 46, 0 O O O O o0, 0 0 0 0 O 0| 67
wapp.Tota | O 48 o952 0 O 0 0 0 o0 o0 0O 76 0 22 0 0 0 0 0 o0 0 0 0 0 O
PHF | 000 250 625 000 .00 .656 | .oc0 .000 .000 .000 .000 .000 | 000 .662 .000 250 .000 .676 | 000 .000 .000 .000 000 .000 | 000 .00 000 .000 000 .000 | .798




N/S/NW: Needham Street/ Loop Driveway File Name : 144047 D

PRECISION
E/W: Driveway/ Site Driveway South D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
Sart | v | g | o | ot | 7 [ g | o | et | o ] g | | e | | g | | o | e | e | v | v [ o [ e [ |
07:00 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 5
07:15 AM 0 0 0 0 0 0 0 0 0 0 3 0 0 2 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 8
07:30 AM 0 0 1 0 0 0 0 0 0 0 5 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 9
07:45 AM 0 0 3 0 0 0 0 0 0 0 3 0 0 1 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 15
Total 0 0 5 0 0 0 0 0 0 0 11 2 0 3 0 0 0 0 0 0 0 0 2 14 0 0 0 0 0 0 37
08:00 AM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
08:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2
08:30 AM 0 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
08:45 AM 0 0 1 0 0 0 0 0 0 0 4 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 7
Total 0 0 3 0 0 0 0 0 0 0 4 2 0 3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 13
Grand Total 0 0 8 0 0 0 0 0 0 0 15 4 0 6 0 0 0 0 0 0 0 0 3 14 0 0 0 0 0 0 50
Apprch% | O 0 100 0 0 0 0 0 0 0 789 201| O 100 0 0 0 0 0 0 0 0 176 8224/ O O O O O O
Total % 0 0 16 0 0 0 0 0 0 0 30 8 0 12 0 0 0 0 0 0 0 6 28 0 0 0 0 0 0
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
Har Ped Ped Bear Ped Ped Ped Ped Har Ped Ped Har Bear Har Ped Ped
Start Time dRi R'g: Thru Left SE sW :; ngr: Righ | Thru Left sS SN :; ngr: Thru Bf:': Left sW SE ::‘:‘ R'ght Thru Left dLe sN sS :::I dRi Righ Ef:f; dLe sN sS ::‘:‘ T;:‘
Peak Hour Analysis Fvugr?:D 00 AM to 08:45 AM - Peak 1 of lB & t . = & = t . = ot ‘ t £ e
Peak Hour for Entire Intersection Begins at 07:00 AM
orooam| O O 1 O O O 110 0 0 0 O O 0,0 0O 0 0 O O 00 O O O O 4 4,0 0 0O O O O 0 5
orisam| O O O O O O 0,0 0 0O O 3 O 310 2 0 0 O O 2,0 0 0 0 1 2 3]0 0 0 0 O O 0 8
orzoam| O O 1 O O O 110 0 0 0O 5 2 7,0 0 0 0 0 O 00 0O 0O 0 1 O 110 0 0O O O O 0 9
orasam | O 0 3 0 0 O 3]0 0 00 3 0 3]0 1 0 0 0 O 1/0 0 0 0O 0O 8 8 0 0 0 0 O O 0] 15
tavame | 0 0O 5 0 0 O 5/{0 0 O O 12 2 18] 0 3 0 0 0 O 3/o 0 O O 2 14 16| 0 0 O 0 O O 0| 37
% App. Total 100 o 0 o o ° 0 ° 84.6 154 ° 100 o ° o ° o 0 o ° 125 875 ° ° ° ° ° °
PHF | 000 000 417 000 000 000 A17 | o0 000 000 000 550 250 464 | o000 375 000 000 000 000 375 | o0 000 000 000  s00 .38 500 | o000 000 000 000 000 .oo0 000 | .617




N/S/NW: Needham Street/ Loop Driveway PRECISION File Name : 144047 D
E/W: Driveway/ Site Driveway South D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
. P.O.Box 301 Berlin, MA 01503
Client: Stantec/ S. Wood Office: 508.481.3999 Fax:508.545.1234 Page No 01
Email: datarequests@pdillc.com
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
Start Time | "™ | rignt | Thru | Left v AP gight | %% | Thru | Left v AP gight | Thru | %% | Left v A% pight | Thru | Left | ¢ v App. | Hard | Bear | Bear | Hard U" AP Total
Right Turn. Total Right Turn Total Turn Total Left Turn Total Right Right Left Left Turn Total
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
og:ooamM| O 3 19 1 0 183 1 O O O O 1| 1 122 0o 4 o0 197 1 O O O O 1/ 0 0 0O O O 0]38
ogis5amM| O 5 10 1 0 176 O O O 2 O 2| 1 188 0 10 o 197 0 O O O O 0, 0 0 0 0 O 0375
0830AM| O 5 204 O 0 209/ 0O 0 0O O O 0| O 18¢ o0 13 o0 193] 2 0 O O O 21 0 0 0 0O O 0404
osg45AM| O 7 178 1 O 186 0O O O O O O] 1 188 O 15 0 202 1 0O O 0 O 11 0 0 0 0O O 0]389
Toalvoume | O 20 73z 3 0 754 1 0 O 2 O 3| 3 74 0 42 o 789 4 0 O O O 4, 0 0 O O O 0 | 1550
wapp.Tota | O 27 969 04 O 3 0 0 67 O 0.4 a3 0 53 0 10 O O O O 0O 0 0O 0O ©O
PHF | 000 714 89 750 000 .902 | 250 000 .000 .250 000 .375 | 750 969 000 700 000 976 | 500 000 .00 000 000 500 | 000 .00 000 000 000 .000 | .959
Cars| 0 20 .5 3 0 738 1 0 O 2 O 3| 3 708 0 40 o 7511 3 0 O O O 370 0 0 O O 0 | 1495
%Cars| O 1200 or8 200 O 979200 O O 1000 O 100|100 ¢52 0 2 0 952|w0 O O O O 750/ O O O O O 0| 9.5
weyveics | O O 16 O O 16 O O O O O Ol O3 O 2 O 38,1 0 O O O 1, 0 0 O O O o0 55
w0 0 22 O 0 21f 0 O O O O 0| O 48 0 48 0 48[xo O O O O 250/ 0 0 O O O 0| 35
Vehicles
Loop Driveway ~ » Needham Street
) out In Total
709 738 1447
i 36 16 52
745 ‘754 1499
Q
RS | |
S o[ 20] 715 3 0
& 0 o| 16 0 0
0 20| 731 3 0
Hard Right Thru Left U-Turn
R"i{(};ht j
O
&
RS
SoFlo . x Peak Hour Data .
— < O =) —
Egmg - Zhlor o
O
=i ©O|°= X w =4
S 57 North "-&g oloo
B o™ - < = T lojo o o
o ocolo|5 Peak Hour Begins at 08:00 A 4 E
- — c—> “—3 — Sg
2 = Cars Sloloo wow §
aH8N$ O || Heavy Vehicles e =
‘/_’8 x l rzI\Jom E
o olo|lE [ olo o®
D S|o|lo o
‘T Bear
Left Left Thru Right U-Turn
40 0| 708 3 0
2 0 36 0 0
42 0 744 3 0
\ | |
720 751 1471
17 38 55
737 789 1526
Out In Total
Needham Street




N/S/NW: Needham Street/ Loop Driveway PRECISION File Name : 144047 DD
E/W: Driveway/ Site Driveway South D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
S_tart " | Right | Thru | Left | urum | Right | ®% | Thru | Left | utun | Right | Thru | °® | Left | urun | Right | Thru | Left | ™| yqum | M| | B M9 yrim | int Total
Time Right Right Left Left Right Right Left Left
04:00 PM 0 0 180 1 0 1 0 0 0 0 1 165 0 1 0 8 0 2 0 0 0 1 0 0 0| 360
04:15 PM 0 0 164 1 0 4 0 0 0 0 2 217 0 2 0 4 0 1 0 0 0 0 0 0 0| 395
04:30 PM 0 1 167 0 1 2 0 0 0 0 1 190 0 3 0 8 0 0 0 0 0 0 0 0 0| 373
04:45 PM 0 0 182 1 0 3 0 0 0 0 0 199 0 2 1) 11 0 3 0 0 0 0 0 0 0] 402
Total 0 1 693 3 1| 10 0 0 0 0 4 771 0 8 1| 31 0 6 0 0 0 1 0 0 0| 1530
05:00 PM 0 1 145 1 0 2 0 0 0 0 1 197 0 0 0| 15 0 7 0 0 0 0 0 0 0| 369
05:15 PM 0 0 130 0 0 0 0 0 0 0 0 224 0 0 0| 23 0 1 2 0 0 0 0 0 0| 380
05:30 PM 0 0 170 0 0 2 0 0 0 0 1 205 0 1 0| 16 0 7 0 0 0 0 0 0 0| 402
05:45 PM 0 1 174 1 0 1 0 0 1 0 0 206 0 1 0 7 0 4 0 0 0 1 0 0 0| 397
Total 0 2 619 2 0 5 0 0 1 0 2 832 0 2 0| 61 0 19 2 0 0 1 0 0 0| 1548
Grand Total 0 3 1312 5 1] 15 0 0 1 0 6 1603 0 10 1| 92 0 25 2 0 0 2 0 0 0| 3078
Apprch % 0 0.2 93 04 0.1]|0938 0 0 6.2 0] 04 99 0 06 01)773 0 21 17 0 0 100 0 0 0
Total % 0 01 426 0.2 0] 05 0 0 0 0] 0.2 521 0 03 0 3 0 08 01 0 0 0.1 0 0 0
Cars 0 3 1217 5 1] 15 0 0 1 0 6 1580 0 6 1| 91 0 24 2 0 0 2 0 0 0| 3014
% Cars 0 100 973 100 100 | 100 0 0 100 0]100 986 0O 60 100 989 0 96 100 0 0 100 0 0 0] 979
Heavy Vehicles 0 0 35 0 0 0 0 0 0 0 0 23 0 4 0 1 0 1 0 0 0 0 0 0 0 64
9 Heavy Vehicles 0 0 27 0 0 0 0 0 0 0 0 14 0 40 0] 11 0 4 0 0 0 0 0 0 0 2.1
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
Start Time '::':[ Right | Thru | Left ‘ T:'; ::"; Right :Z:: Thru | Left m: ::‘:‘ Right | Thru | °°% | Left m: 2’; Right | Thru | Left H:: T:’: ::"; :‘:':[ :Z:: E:; HZZ T:’; ‘ ::‘:‘ Int. Total
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:45 PM
o445pm| O O 182 1 O 183 3 O O O O 3| 0 199 0 2 1 202|171 O 3 O O 14, 0 0 O O O 0| 402
osoopm| O 1 w45 1 O 147 2 0 O O O 2| 1 197 0 0 0 19815 O 7 O O 22| 0 O O O O 0| 369
os15pm| O O 13 O O 130 0 O O O O 0| 0 224 0o o0 0 224123 0 1 2 0 26| 0 0 O 0 O 0| 380
o530pm| O O 10 O O 1700 2 0O O 0O O 2| 1 20 0 1 0 20716 O 7 0O 0O 23] 0 0 0O 0 O 0] 402
Toaivoume | O 1 627 2 0 630 7 0O O O O 7| 2 85 o 3 1 81/65 0 18 2 0 8| 0 0 0O 0 O 0| 1553
wapp.Toa | O 02 995 03 0 10 O O 0 O 0.2 993 0 04 01 w5 0 212 24 0 0O 0 0O o0 o
PHF | 000 250 &1 .00 .000 .861 | 583 000 .000 .000 .000 .583 | s00 921 000 375 250 .927 | 707 000 643 .250 000 .817 | 000 000 000 000 .oo0 .000 | .966
Cars| 0 1 62 2 0 624 7 0O O O O 7| 2 s, o0 1 1 81965 0 17 2 O 84| 0 0O O O O 0 | 1524
%Cars| O 120 o974 200 O 975/200 O O O O 100|100 98s © 333 100 986|100 O o9sa 200 O 988 O O O O O 0| 981
veaqvenes | O 0 16 0 O 16| 0 O O O O o, 010 0 2 O 12/ 0 0 1 o0 O 11 0 0 O O O 0| 29
w0 0 26 0 0O 25/ 0 O O O O 0] 0 12 66.7 0 14 0 o556 0 0 12, 0 0 O O O 0| 1.9
Vehicles




N/S/NW: Needham Street/ Loop Driveway
E/W: Driveway/ Site Driveway South

City, State: Newton, MA
Client: Stantec/ S. Wood

PRECISION

D ATA
INDUSTRIES, LLC

PO.

Box 301 Berlin, MA 01503

Office:508.481.3999 Fax:508.545.1234
Email: datarequests@pdillc.com

Groups Printed- Cars

File Name : 144047 DD
Site Code : 19531095
Start Date :9/11/2014
Page No :1

Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
S_tart " | Right | Thru | Left | urum | Right | ®% | Thru | Left | utun | Right | Thru | °® | Left | urun | Right | Thru | Left | ™| yqum | M| | B M9 yrim | int Total
Time Right Right Left Left Right Right Left Left
04:00 PM 0 0 171 1 0 1 0 0 0 0 1 160 0 1 0 8 0 2 0 0 0 1 0 0 0| 346
04:15 PM 0 0 161 1 0 4 0 0 0 0 2 213 0 1 0 4 0 1 0 0 0 0 0 0 0| 387
04:30 PM 0 1 161 0 1 2 0 0 0 0 1 187 0 3 0 7 0 0 0 0 0 0 0 0 0| 363
04:45 PM 0 0 177 1 0 3 0 0 0 0 0 196 0 1 1) 11 0 2 0 0 0 0 0 0 0] 392
Total 0 1 670 3 1| 10 0 0 0 0 4 756 0 6 1| 30 0 5 0 0 0 1 0 0 0| 1488
05:00 PM 0 1 142 1 0 2 0 0 0 0 1 193 0 0 0| 15 0 7 0 0 0 0 0 0 0| 362
05:15 PM 0 0 126 0 0 0 0 0 0 0 0 223 0 0 0| 23 0 1 2 0 0 0 0 0 0| 375
05:30 PM 0 0 166 0 0 2 0 0 0 0 1 203 0 0 0| 16 0 7 0 0 0 0 0 0 0| 395
05:45 PM 0 1 173 1 0 1 0 0 1 0 0 205 0 0 0 7 0 4 0 0 0 1 0 0 0| 394
Total 0 2 607 2 0 5 0 0 1 0 2 824 0 0 0| 61 0 19 2 0 0 1 0 0 0| 1526
Grand Total 0 3 1277 5 1| 15 0 0 1 0 6 1580 0 6 1] 91 0 24 2 0 0 2 0 0 0| 3014
Apprch % 0 0.2 993 04 0.1]|938 0 0 6.2 0| 0.4 992 0 04 01778 0 205 1.7 0 0 100 0 0 0
Total % 0 01 424 0.2 0] 05 0 0 0 0] 0.2 524 0 02 0 3 0 08 01 0 0 0.1 0 0 0
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
stanime | 1= | aon [ | ot | |0 Jwe | 2o o] 2 o [ | fren | ] | e | ] ] e [ e ] e [ ] ]
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
oso0pm| O 1 142 1 0 144 2 0 O O O 2 1 193 0 0 0 19415 0 7 O O 22| 0 O O O O 0| 362
ossispm| O 0 1226 O O 126 O o 0 o 0| 0 223 0o o 0 223123 0 1 2 0O 26| 0 0O O 0 O 0| 375
o530pm| O O 166 O O 166 2 O O O O 2 1 203 0 0 0 20416 0 7 O 0O 23/ 0 0 O 0 O 0| 395
os45pPmM| O 1 173 1 0 175, 1 0 O 1 O 2] 0 205 0 0o o0 205 7 0O 4 O O 11 0 1 0 0 O 1394
Toalvoume | O 2 607 2 0 611 5 0 0 1 O 6| 2 82 0 0 o 82661 0 19 2 O 8| 0 1 0 0 O 1| 1526
wapp.Toa | O 03 903 03 O 3 0 0 7 O 0.2 998 0 0 0 na 0 232 24 0 0 200 0O O O
PHF | o0 500 877 500 o000 .873 | 625 .000 000 250 000 .750 | 00 924 000 000 000 .926 | 663 000 679 250 000 .788 | 000 250 000 000 000 .250 | .966




N/S/NW: Needham Street/ Loop Driveway File Name : 144047 DD

PRECISION
E/W: Driveway/ Site Driveway South D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Heavy Vehicles

Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
S_tart " | Right | Thru | Left | urum | Right | ®% | Thru | Left | utun | Right | Thru | °® | Left | urun | Right | Thru | Left | ™| yqum | M| | B M9 yrim | int Total
Time Right Right Left Left Right Right Left Left
04:00 PM 0 0 9 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 14
04:15 PM 0 0 3 0 0 0 0 0 0 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0 0 8
04:30 PM 0 0 6 0 0 0 0 0 0 0 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 10
04:45 PM 0 0 5 0 0 0 0 0 0 0 0 3 0 1 0 0 0 1 0 0 0 0 0 0 0 10
Total 0 0 23 0 0 0 0 0 0 0 0 15 0 2 0 1 0 1 0 0 0 0 0 0 0 42
05:00 PM 0 0 3 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 7
05:15 PM 0 0 4 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 5
05:30 PM 0 0 4 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 7
05:45 PM 0 0 1 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 3
Total 0 0 12 0 0 0 0 0 0 0 0 8 0 2 0 0 0 0 0 0 0 0 0 0 0 22
Grand Total 0 0 35 0 0 0 0 0 0 0 0 23 0 4 0 1 0 1 0 0 0 0 0 0 0 64
Apprch % 0 0 100 0 0 0 0 0 0 0 0 852 0 148 0| 50 0 50 0 0 0 0 0 0 0
Total % 0 0 547 0 0 0 0 0 0 0 0 359 0 6.2 0] 16 0 16 0 0 0 0 0 0 0
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
startme | % | o |1 | et | 0| [ | 20 [ o] 2] [ o] [ren | ] [ [ e | ] | e ] e[ [ ] o] [
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 04:00 PM
og¢00pm| O O 9 0 O 9, 0 0 0O O O 0o 0O 5 0 0 O 50 0 0 0 O 0o, 0 0 0 0 O 0| 14
04:15 PM 0O 3 0 O 310 0 0O 0 O 0o, 0 4 0 1 O 50 0 0 0 O 0o, 0 0 0 0 O 0 8
o43o0pm| O O 6 0 O 6 0 0 0 O O o 0 3 0 0 O 312 0 0 O O 11 0 0 O O O 0| 10
o44spPM| O O 5 0 O 5 0 0 0 0 O 0,0 3. 0 1 o0 4, 0 0 1 0 O 11 0 0 0 0 o0 0] 10
Toavoume | O 0 23 0 O 23, 0 0 O O O o, 015 0 2 0 1741 O 1 o0 O 2, 0 0 0 0 O 0| 42
wapp.Tow | O 0 1200 0O O 0O O O O o 0 g2 0 138 0 50 0 50 0 0 0 0 0 0 0
PHF | 000 000 639 .000 .000 .639 | o000 .000 .000 .000 .000 .000 | 000 .750 000 500 .000 .850 | 250 .000 250 .000 000 .500 | 000 .000 .000 .000 .000 .000 | .750




N/S/NW: Needham Street/ Loop Driveway File Name : 144047 DD

PRECISION
E/W: Driveway/ Site Driveway South D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
Sart | v | g | o | ot | 7 [ g | o | et | o ] g | | e | | g | | o | e | e | v | v [ o [ e [ |
04:00 PM 0 0 1 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 1 4 0 0 0 0 0 0 11
04:15 PM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 1 0 6
04:30 PM 0 0 0 0 0 1 0 0 0 0 2 5 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 11
04:45 PM 0 0 0 0 1 0 0 0 0 0 3 1 0 0 0 0 0 1 0 0 0 0 2 4 0 0 0 0 0 1 13
Total 0 0 1 0 1 1 0 0 0 0 5 13 0 0 0 0 0 1 0 0 0 0 4 13 0 0 0 0 1 1] 41
05:00 PM 0 0 0 0 0 0 0 0 0 0 4 3 0 0 0 0 0 0 0 0 0 0 1 4 0 0 0 0 0 0 12
05:15 PM 0 0 1 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 3 1 0 0 0 0 0 0 8
05:30 PM 0 0 1 0 0 0 0 0 0 0 3 7 0 1 0 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 15
05:45 PM 0 0 1 0 0 0 0 0 0 0 2 1 0 1 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 8
Total 0 0 3 0 0 0 0 0 0 0 9 14| O 2 0 0 1 1 0 0 0 0 5 8 0 0 0 0 0 0| 43
Grand Total 0 0 4 0 1 1 0 0 0 0 14 27 0 2 0 0 1 2 0 0 0 0 9 21 0 0 0 0 1 1 84
Apprch% | O O e7 O 167 67| O O O O 31 eso| O 40 O O 20 40, O O O O 30 70/ 0O O O O 50 50
Total%| O O 48 0 12 12| 0 O O O 167 321/ 0 24 O 0 12 24| 0 O O O 207 25/ 0 O O O 12 12
Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
Har Ped Ped Bear Ped Ped Ped Ped Har Ped Ped Har Bear Har Ped Ped
Start Time dRi R'g: Thru Left SE sW :; ngr: Righ | Thru Left sS SN :; ngr: Thru Bf:': Left sW SE ::‘:‘ R'ght Thru Left dLe sN sS :::I dRi Righ Ef:f; dLe sN sS ::‘:‘ T;:‘
Peak Hour Analysis ngrzlﬁ 00 PM to 05:45 PM - Peak 1 of 1B & t . = & = t . = ot ‘ t £ e
Peak Hour for Entire Intersection Begins at 04:45 PM
oasspm| O O O O 1 O 110 0 0 0 3 1 4,0 0 0O 0 0 1 110 0 O O 2 4 6/ 0 0 0 0 0 1 1] 13
osoom| O O O O O O 0,0 0O O O 4 3 7,0 0 0 0 O O 00 O O O 1 4 50 0 0 0 0 O 0| 12
osisem| O O 1 0O O O 110 0 0 0O O 3 3]0 0 0 0 0 O 00 0 0 0 3 1 4,0 0 0O O O O 0 8
osopv| O 0O 1 0 0 O 110 0 0 0 3 7 10/0 1 0 0 1 1 3]0 0 0 0 0 1 1/0 0 0 0 0O O 0] 15
tavame | 0 0 2 0 1 0 3]0 O O O 10 14 24/ 0 1 O O 1 2 4/ 0 O O O 6 10 16| 0 0 0O O O 1 1| 48
9% App. Total 667 O 33 417 583 o 25 0 0 25 50 375 625 0 0 0 0 ° 100
PHF | 000 000 500 000 250 000 750 | o000 000 000 000 625 so0 600 | o000 250 000 000 250 500 333 | 000 000 000 000 s00 625 667 | ooo 000 000 _ooo 000 250 .250 | .800




N/S/NW: Needham Street/ Loop Driveway PRECISION File Name : 144047 DD

E/W: Driveway/ Site Driveway South D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Needham Street Driveway Needham Street Site Driveway South Loop Driveway
From North From East From South From West From Northwest
start Time | " | rignt | Thru | Left v AP gignt | % | Thiu | Left | Y AP gight | Thru | % | Left | Y AP pight | Thru | Left | M v App- | Hard | Bear | Bear | Hard U" AP Total
Right Turn. Total Right Turn Total Le Turn Total Left Turn Total Right Right Left Left Turn Total
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
o445pm| O O 182 1 O 183 3 O O O O 3| 0 199 0 2 1 202|171 O 3 O O 14, 0 O O O O 0O]402
os:00pm| O 1 145 1 0 147 2 0 O O O 21 1 197 0 0 0 19815 O 7 O O 22| 0 O O O O 0| 369
os:;5pM| O 0 133 O O 130 0 0 O O O 0| O 24 0o o0 o0 224123 0 1 2 0 26/ 0 0O O O O 0]380
o530pM| O 0 10 O O 170 2 0 0O 0 © 2| 1 205 0 1 0 207|116 O 7 O O 23] 0 0O O O O O0]402
Toaivoume | O 1 627 2 0 630 7 0O O O O 7| 2 85 0o 3 1 831/65 0 18 2 0 8| 0 0 0O 0 O 0| 1553
wapp.Toa | O 02 s 03 O 10 O O 0 O 0.2 993 0 04 01 w5 0 212 24 0 0O 0 0O 0O ©O
PHF | 000 250 81 500 000 .861 | ss3 000 .000 .000 000 .583 | s00 921 000 375 250 927 | 707 000 643 250 000 817 | 000 000 000 000 000 .000 | .966
Cars| 0 1 612 2 0 6214 7 0O O O O 7/ 2 ss5 0 1 1 81965 0 17 2 0O 84| 0 O O O O 0O]1524
%Cars| O 1200 o974 200 O 975/200 O O O O 100|100 98s © 333 100 986|100 O o9sa 1200 O 988 O O O O O 0| 981
weyveices | 0 O 16 O O 16, 0 O O O O o0, 010 O 2 O 22/ 0 0 1 0 O 1, 0 0 O O O o0} 29
w0 0 26 0O O 25/ 0 0O O O O 0| 0 12 0 ¢67 0 14 0 o556 0 0 12| 0 0 O O O 0| 1.9
Vehicles
Loop Driveway ~ » Needham Street
) out In Total
839 614 1453
/ 11 16 27
850 (‘330 1480
Q
S | |
S 0 1] 611 2 0
& 0 o| 16 0 0
0 1] 627 2 0
Hard Right Thru Left U-Turn
R"i{(};ht j
O
&
RS
NoNg Peak Hour Data 2
| TEKR 2 .
— O M| - =3
©|o @ ~INo N o
O
s~ S8 2w =4
3 3J North &gg Ho»
i < - (W0 = T lojo o o
Belo |© o o|o| 5 Peak Hour Begins at 04:45 P - z
- — c—> “—3 — 53
2 = Cars Sloloo ~lo~| 3
S N 8 ol = Heavy Vehicles c <
‘/_’8 x l rzooo E
ocololE [ RoR2
D S|o|lo o
Bear
Left Left Thru Right U-Turn
1 0 815 2 1
2 0 10 0 0
3 0] 825 2 1
\ | |
676 819 1495
16 12 28
692 831 1523
Out In Total
Needham Street




N/S: Needham Street PRECISION File Name : 144047 E
E/W: Driveway/ Site Driveway Center D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 0 122 0 0 0 0 1 0 0 186 1 0 2 0 0 0 312
07:15 AM 0 113 0 0 1 0 1 0 1 201 2 0 1 0 1 0 321
07:30 AM 0 155 0 0 0 0 1 0 0 188 2 0 2 0 0 0 348
07:45 AM 4 169 0 0 2 0 0 0 0 177 6 0 3 0 0 0 361
Total 4 559 0 0 3 0 3 0 1 752 11 0 8 0 1 0 1342
08:00 AM 12 185 0 0 2 0 0 0 0 182 11 0 1 0 0 0 393
08:15 AM 9 167 0 0 2 0 1 0 1 177 8 0 4 0 1 0 370
08:30 AM 11 206 0 0 0 0 3 0 0 166 13 0 3 0 1 0 403
08:45 AM 17 189 1 0 2 0 1 0 3 171 13 0 1 0 3 0 401
Total 49 747 1 0 6 0 5 0 4 696 45 0 9 0 5 0 1567
Grand Total 53 1306 1 0 9 0 8 0 5 1448 56 0 17 0 6 0 2909
Apprch % 3.9 96 0.1 0| 529 0 471 0 0.3 96 3.7 0| 739 0 261 0
Total % 1.8 449 0 0 0.3 0 0.3 0 0.2 4938 1.9 0 0.6 0 0.2 0
Cars 48 1271 1 0 7 0 7 0 5 1371 56 0 13 0 6 0 2785
% Cars 90.6 97.3 100 0 77.8 0 87.5 0 100 94.7 100 0 76.5 0 100 0 95.7
Heavy Vehicles 5 35 0 0 2 0 1 0 0 77 0 0 4 0 0 0 124
% Heavy Vehicles 9.4 2.7 0 0 22.2 0 125 0 0 53 0 0 23.5 0 0 0 4.3
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 08:00 AM
08:00 AM 12 185 0 0 197 2 0 0 0 2 0 182 11 0 193 1 0 0 0 1 393
08:15 AM 9 167 0 0 176 2 0 1 0 3 1 177 8 0 186 4 0 1 0 5 370
08:30 AM 11 206 0 0 217 0 0 3 0 3 0 166 13 0 179 3 0 1 0 4 403
08:45 AM 17 189 1 0 207 2 0 1 0 3 3 171 13 0 187 1 0 3 0 4 401
Total Volume 49 747 1 0 797 6 0 5 0 11 4 696 45 0 745 9 0 5 0 14 | 1567
% App.Total | 6.1 93.7 0.1 0 54.5 0 455 0 0.5 934 6 0 64.3 0 357 0
PHF | .721 .907 .250 .000 918 | .750 .000 .417 .000 917 | .333 .956 .865 .000 965 | .563 .000 .417 .000 .700 972
Cars 44 732 1 0 77 6 0 4 0 10 4 665 45 0 714 7 0 5 0 12| 1513
% Cars | 89.8 98.0 100 0 97.5| 100 0 80.0 0 90.9| 100 955 100 0 95.8 | 77.8 0 100 0 85.7 96.6
Heavy Vehicles 5 15 0 0 20 0 0 1 0 1 0 31 0 0 31 2 0 0 0 2 54
9% Heavy vehicles | 10.2 2.0 0 0 2.5 0 0 20.0 0 9.1 0 45 0 0 4.2 | 22.2 0 0 0 14.3 3.4




N/S: Needham Street File Name : 144047 E

PRECISION
E/W: Driveway/ Site Driveway Center D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |

07:00 AM 0 117 0 0 0 0 1 0 0 179 1 0 1 0 0 299
07:15 AM 0 110 0 0 1 0 1 0 1 187 2 0 0 0 1 0 303
07:30 AM 0 152 0 0 0 0 1 0 0 172 2 0 2 0 0 0 329
07:45 AM 4 160 0 0 0 0 0 0 0 168 6 0 3 0 0 0 341
Total 4 539 0 0 1 0 3 0 1 706 11 0 6 0 1 0 1272
08:00 AM 10 181 0 0 2 0 0 0 0 175 11 0 0 0 0 0 379
08:15 AM 9 165 0 0 2 0 1 0 1 168 8 0 4 0 1 0 359
08:30 AM 9 199 0 0 0 0 2 0 0 160 13 0 2 0 1 0 386
08:45 AM 16 187 1 0 2 0 1 0 3 162 13 0 1 0 3 0 389
Total 44 732 1 0 6 0 4 0 4 665 45 0 7 0 5 0 1513
Grand Total 48 1271 1 0 7 0 7 0 5 1371 56 0 13 0 6 0 2785

Apprch % 36 963 0.1 0 50 0 50 0 03 957 3.9 0| 684 0 316 0

Total % 1.7 456 0 0 0.3 0 0.3 0 0.2 492 2 0 0.5 0 0.2 0

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 08:00 AM
08:00 AM 10 181 0 0 191 2 0 0 0 2 0 175 11 0 186 0 0 0 0 0 379
08:15 AM 9 165 0 0 174 2 0 1 0 3 1 168 8 0 177 4 0 1 0 5 359
08:30 AM 9 199 0 0 208 0 0 2 0 2 0 160 13 0 173 2 0 1 0 3 386
08:45 AM 16 187 1 0 204 2 0 1 0 3 3 162 13 0 178 1 0 3 0 4 389
Total Volume 44 732 1 0 777 6 0 4 0 10 4 665 45 0 714 7 0 5 0 12| 1513
% App.Total | 5.7 942 0.1 0 60 0 40 0 06 931 6.3 0 58.3 0 417 0

PHF | .688 .920 .250 .000 .934 | .750 .000 .500 .000 .833 ] .333 .950 .865 .000 .960 | .438 .000 .417 .000 .600 972




N/S: Needham Street PRECISION File Name : 144047 E
E/W: Driveway/ Site Driveway Center D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offces 508433 3900 Foxt 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
07:00 AM 0 5 0 0 0 0 0 0 0 7 0 0 1 0 0 0 13
07:15 AM 0 3 0 0 0 0 0 0 0 14 0 0 1 0 0 0 18
07:30 AM 0 3 0 0 0 0 0 0 0 16 0 0 0 0 0 0 19
07:45 AM 0 9 0 0 2 0 0 0 0 9 0 0 0 0 0 0 20
Total 0 20 0 0 2 0 0 0 0 46 0 0 2 0 0 0 70
08:00 AM 2 4 0 0 0 0 0 0 0 7 0 0 1 0 0 0 14
08:15 AM 0 2 0 0 0 0 0 0 0 9 0 0 0 0 0 0 11
08:30 AM 2 7 0 0 0 0 1 0 0 6 0 0 1 0 0 0 17
08:45 AM 1 2 0 0 0 0 0 0 0 9 0 0 0 0 0 0 12
Total 5 15 0 0 0 0 1 0 0 31 0 0 2 0 0 0 54
Grand Total 5 35 0 0 2 0 1 0 0 e 0 0 4 0 0 0 124
Apprch % | 125 87.5 0 0| 66.7 0 333 0 0 100 0 0 100 0 0 0
Total % 4 282 0 0 1.6 0 0.8 0 0 621 0 0 3.2 0 0 0
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 07:15 AM
07:15 AM 0 3 0 0 3 0 0 0 0 0 0 14 0 0 14 1 0 0 0 1 18
07:30 AM 0 3 0 0 3 0 0 0 0 0 0 16 0 0 16 0 0 0 0 0 19
07:45 AM 0 9 0 0 9 2 0 0 0 2 0 9 0 0 9 0 0 0 0 0 20
08:00 AM 2 4 0 0 6 0 0 0 0 0 0 7 0 0 7 1 0 0 0 1 14
Total Volume 2 19 0 0 21 2 0 0 0 2 0 46 0 0 46 2 0 0 0 2 71
% App. Total | 9.5 90.5 0 0 100 0 0 0 0 100 0 0 100 0 0 0
PHF | .250 .528 .000 .000 .583 | .250 .000 .000 .000 .250 | .000 .719 .000 .000 .719 | .500 .000 .000 .000 .500 .888




N/S: Needham Street File Name : 144047 E

PRECISION
E/W: Driveway/ Site Driveway Center D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West

_ﬁt_ﬁret Right | Thru Left | pedseB | resswe | Right | Thru Left | pedssB | peasne | Right | Thru Left | pessws | Pedses | Right | Thru Left | pedsne | Pedsss | Int. Total
07:00 AM 0 1 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 1 3 7
07:15 AM 0 0 0 0 0 0 0 0 3 1 0 2 0 0 0 0 0 0 1 3 10
07:30 AM 0 1 0 1 0 0 0 0 5 0 0 0 0 0 0 0 0 0 1 1 9
07:45 AM 0 3 0 0 0 0 0 0 2 0 0 1 1 0 0 0 0 0 1 7 15
Total 0 5 0 1 0 0 0 0 12 1 0 3 1 0 0 0 0 0 4 14 41
08:00 AM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 8
08:15 AM 0 1 0 0 0 0 0 0 4 3 0 2 0 0 1 0 0 0 0 2 13
08:30 AM 0 1 0 0 0 0 0 0 2 2 0 1 0 0 0 0 0 0 1 2 9
08:45 AM 0 2 0 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 0 3 9
Total 0 5 0 0 0 0 0 0 9 6 0 3 0 0 1 0 0 0 2 13 39
Grand Total 0 10 0 1 0 0 0 0 21 7 0 6 1 0 1 0 0 0 6 27 80

Apprch % 0 90.9 0 9.1 0 0 0 0 75 25 0 75 125 0 125 0 0 0 182 81.8

Total % 0 125 0 1.2 0 0 0 0 26.2 8.8 0 7.5 1.2 0 1.2 0 0 0 75 33.8

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ Pe:: P:;’: app.Toal | Right ‘ Thru ‘ Left ‘ pe:: pe:: app.Towl | Right ‘ Thru ‘ Left ‘ P:;’: Pe:: app.Toal | Right ‘ Thru ‘ Left ‘ pe:: pe:: 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 07:30 AM
07:30 AM 0 1 0 1 0 2 0 0 0 5 0 5 0 0 0 0 0 0 0 0 0 1 1 2 9
07:45 AM 0 3 0 0 3 0 0 0 2 0 2 0 1 1 0 0 2 0 0 0 1 7 8 15
08:00 AM 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 6 7 8
08:15 AM 0 1 0 0 0 1 0 0 0 4 3 7 0 2 0 0 1 3 0 0 0 0 2 2 13
Total Volume 0 6 0 1 0 7 0 0 0 11 3 14 0 3 1 0 1 5 0 0 0 3 16 19 45
% App. Total 0 857 0 143 0 0 0 0 786 214 0 60 20 0 20 0 0 0 158 842

PHF | .o00 .500 .000 .250 .000 .583 | .000 .000 .000 .550 .250 .500 ] .000 .375 .250 .000 .250 .417 | .000 .000 .000 .750 571 .594 | .750




N/S: Needham Street File Name : 144047 E

PRECISION
E/W: Driveway/ Site Driveway Center D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | Int. Total |
Peak Hour Analysis From 07:00 AM to 08:45 AM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00 AM
08:00 AM 12 185 0 0 197 2 0 0 0 2 0 182 11 0 193 1 0 0 0 1 393
08:15 AM 9 167 0 0 176 2 0 1 0 3 1 177 8 0 186 4 0 1 0 5 370
08:30 AM 11 206 0 0 217 0 0 3 0 3 0 166 13 0 179 3 0 1 0 4 403
08:45 AM 17 189 1 0 207 2 0 1 0 3 3 171 13 0 187 1 0 3 0 4 401
Total Volume 49 747 1 0 797 6 0 5 0 11 4 696 45 0 745 9 0 5 0 14| 1567
% App. Total 6.1 93.7 0.1 0 54.5 0 455 0 0.5 934 6 0 64.3 0 357 0
PHF | .721 .907 .250 .000 918 | .750 .000 .417 .000 917 | .333 .956 .865 .000 965 | .563 .000 .417 .000 .700 972
Cars 44 732 1 0 77 6 0 4 0 10 4 665 45 0 714 7 0 5 0 12| 1513
% Cars | 89.8 98.0 100 0 97.5| 100 0 80.0 0 90.9| 100 955 100 0 958 | 77.8 0 100 0 85.7 96.6
Heavy Vehicles 5 15 0 0 20 0 0 1 0 1 0 31 0 0 31 2 0 0 0 2 54
9% Heavy Vehicles | 10.2 2.0 0 0 25 0 0 20.0 0 9.1 0 45 0 0 4.2 | 22.2 0 0 0 14.3 34
Needham Street
Out In Total
676 777 1453
31 20 51
707 797 1504
44 732 1 0
5 15 0 0
49| 747 1 0
?i?ht Thru Left U-Turn
Peak Hour Data
— | I~ n own
/e 51 t2 o
Il - Zolo o =3
E o olo| 5 North 5 gjou
§E SNM3 = Peak Hour Begins at 08:00 A g olo o _ g
S
g ~NeE Cars = E-5" 3
S oo Z < Heavy Vehicles + Tl =<
2 50 o c —
=3 o olo £ & =}
= =l N
i Slolo o ol vl
Left Thru Right U-Turn
45| 665 4 0
0 31 0 0
45| 696 4 0
743 714 1457
18 31 49
761 745 1506
Out In Total
Needham Street




N/S: Needham Street PRECISION File Name : 144047 EE
E/W: Driveway/ Site Driveway Center D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 2 165 0 0 1 0 0 1 165 2 0 4 0 1 0 346
04:15 PM 0 160 0 0 8 0 5 0 3 201 4 0 4 0 0 0 385
04:30 PM 4 152 0 0 1 0 4 0 2 194 3 0 5 0 1 0 366
04:45 PM 3 166 0 0 3 0 4 0 0 192 3 0 1 0 5 0 377
Total 9 643 0 0 3 0 18 0 6 752 12 0 14 0 7 0 1474
05:00 PM 0 138 0 0 0 0 3 0 1 195 3 0 12 0 9 0 361
05:15 PM 2 119 1 0 0 0 3 0 0 227 1 0 3 0 9 0 365
05:30 PM 1 151 1 0 2 0 3 0 2 216 2 0 4 0 7 0 389
05:45 PM 2 157 1 0 1 0 2 0 1 208 1 0 9 0 2 0 384
Total 5 565 3 0 3 0 11 0 4 846 7 0 28 0 27 0 1499
Grand Total 14 1208 3 0 16 0 29 0 10 1598 19 0 42 0 34 0 2973
Apprch % 11 986 0.2 0| 356 0 644 0 0.6 982 1.2 0| 553 0 447 0
Total % 0.5 40.6 0.1 0 0.5 0 1 0 0.3 538 0.6 0 14 0 11 0
Cars 14 1170 3 0 16 0 29 0 10 1579 16 0 37 0 29 0 2903
% Cars 100 96.9 100 0 100 0 100 0 100 98.8 84.2 0 88.1 0 85.3 0 97.6
Heavy Vehicles 0 38 0 0 0 0 0 0 0 19 3 0 5 0 5 0 70
% Heavy Vehicles 0 3.1 0 0 0 0 0 0 0 1.2 15.8 0 11.9 0 14.7 0 2.4
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right | Thru | Left [ u-Tumn | app.Total | Right | Thru [ Left | u-Tum | App.Toal | Right | Thru | Left | u-Tum | App.Tota | Right | Thru | Left | U-Turn | 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 05:00 PM
05:00 PM 0 138 0 0 138 0 0 3 0 3 1 195 3 0 199 | 12 0 9 0 21 361
05:15 PM 2 119 1 0 122 0 0 3 0 3 0 227 1 0 228 3 0 9 0 12 365
05:30 PM 1 151 1 0 153 2 0 3 0 5 2 216 2 0 220 4 0 7 0 11 389
05:45 PM 2 157 1 0 160 1 0 2 0 3 1 208 1 0 210 9 0 2 0 11 384
Total Volume 5 565 3 0 573 3 0 11 0 14 4 846 7 0 857 28 0 27 0 55| 1499
% App.Total | 0.9 98.6 0.5 0 21.4 0 78.6 0 05 987 0.8 0 50.9 0 49.1 0
PHF | .625 .900 .750 .000 .895| .375 .000 .917 .000 .700 | .500 .932 .583 .000 .940 | .583 .000 .750 .000 .655 .963
Cars 5 553 3 0 561 3 0 11 0 14 4 839 6 0 849 26 0 24 0 50| 1474
% Cars | 100 97.9 100 0 97.9 | 100 0 100 0 100 | 100 99.2 85.7 0 99.1| 92.9 0 88.9 0 90.9 98.3
Heavy Vehicles 0 12 0 0 12 0 0 0 0 0 0 7 1 0 8 2 0 3 0 5 25
9% Heavy Vehicles 0 21 0 0 2.1 0 0 0 0 0 0 08 143 0 09| 71 0 111 0 9.1 1.7




N/S: Needham Street PRECISION File Name : 144047 EE

E/W: Driveway/ Site Driveway Center D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 2 155 0 0 1 0 5 0 1 160 2 0 0 1 0 329
04:15 PM 0 156 0 0 8 0 5 0 3 198 3 0 4 0 0 0 377
04:30 PM 4 145 0 0 1 0 4 0 2 192 3 0 4 0 0 0 355
04:45 PM 3 161 0 0 3 0 4 0 0 190 2 0 1 0 4 0 368
Total 9 617 0 0 13 0 18 0 6 740 10 0 11 0 5 0 1429
05:00 PM 0 132 0 0 0 0 3 0 1 191 3 0 11 0 8 0 349
05:15 PM 2 116 1 0 0 0 3 0 0 227 0 0 3 0 9 0 361
05:30 PM 1 149 1 0 2 0 3 0 2 214 2 0 3 0 5 0 382
05:45 PM 2 156 1 0 1 0 2 0 1 207 1 0 9 0 2 0 382
Total 5 563 3 0 3 0 11 0 4 839 6 0 26 0 24 0 1474
Grand Total 14 1170 3 0 16 0 29 0 10 1579 16 0 37 0 29 0 2903
Apprch % 1.2 986 0.3 0| 356 0 644 0 06 984 1 0| 56.1 0 439 0
Total % 0.5 403 0.1 0 0.6 0 1 0 03 544 0.6 0 13 0 1 0
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 05:00 PM
05:00 PM 0 132 0 0 132 0 0 3 0 3 1 191 3 0 195 11 0 8 0 19 349
05:15 PM 2 116 1 0 119 0 0 3 0 3 0 227 0 0 227 3 0 9 0 12 361
05:30 PM 1 149 1 0 151 2 0 3 0 5 2 214 2 0 218 3 0 5 0 8 382
05:45 PM 2 156 1 0 159 1 0 2 0 3 1 207 1 0 209 9 0 2 0 11 382
Total Volume 5 553 3 0 561 3 0 11 0 14 4 839 6 0 849 26 0 24 0 50| 1474
% App.Total | 0.9 98.6 0.5 0 214 0 78.6 0 0.5 98.8 0.7 0 52 0 48 0
PHF | .625 .886 .750 .000 .882 | .375 .000 .917 .000 .700 | .500 .924 .500 .000 .935| .591 .000 .667 .000 .658 .965




N/S: Needham Street PRECISION File Name : 144047 EE

E/W: Driveway/ Site Driveway Center D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Heavy Vehicles

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right[  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left | U-Turn | Right]  Thru | Left [ U-Turn | Int. Total |
04:00 PM 0 10 0 0 0 0 0 0 0 5 0 0 2 0 0 0 17
04:15 PM 0 4 0 0 0 0 0 0 0 3 1 0 0 0 0 0 8
04:30 PM 0 7 0 0 0 0 0 0 0 2 0 0 1 0 1 0 11
04:45 PM 0 5 0 0 0 0 0 0 0 2 1 0 0 0 1 0 9
Total 0 26 0 0 0 0 0 0 0 12 2 0 3 0 2 0 45
05:00 PM 0 6 0 0 0 0 0 0 0 4 0 0 1 0 1 0 12
05:15 PM 0 3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 4
05:30 PM 0 2 0 0 0 0 0 0 0 2 0 0 1 0 2 0 7
05:45 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
Total 0 12 0 0 0 0 0 0 0 7 1 0 2 0 3 0 25
Grand Total 0 38 0 0 0 0 0 0 0 19 3 0 5 0 5 0 70
Apprch % 0 100 0 0 0 0 0 0 0 864 136 0 50 0 50 0
Total % 0 54.3 0 0 0 0 0 0 0 27.1 4.3 0 7.1 0 7.1 0
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right | Thru | Left | u-Tum | app.Toal | Right [ Thru [ Left | u-Tum [ App.Tow | Right | Thru | Left | U-Turn | App.Toal | Right | Thru | Left | u-Tum | 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 04:00 PM
04:00 PM 0 10 0 0 10 0 0 0 0 0 0 5 0 0 5 2 0 0 0 2 17
04:15 PM 0 4 0 0 4 0 0 0 0 0 0 3 1 0 4 0 0 0 0 0 8
04:30 PM 0 7 0 0 7 0 0 0 0 0 0 2 0 0 2 1 0 1 0 2 11
04:45 PM 0 5 0 0 5 0 0 0 0 0 0 2 1 0 3 0 0 1 0 1 9
Total Volume 0 26 0 0 26 0 0 0 0 0 0 12 2 0 14 3 0 2 0 5 45
% App. Total 0 100 0 0 0 0 0 0 0 85.7 143 0 60 0 40 0
PHF | .000 .650 .000 .000 .650 | .000 .000 .000 .000 .000 | .000 .600 .500 .000 .700 | .375 .000 .500 .000 .625 .662




N/S: Needham Street File Name : 144047 EE

PRECISION
E/W: Driveway/ Site Driveway Center D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
_ﬁtrﬁret Right | Thru Left | pedses | ressws | Right | Thru Left | pedsse | peasng | Right | Thru Left | pessws | PedseB | Right | Thru Left | pedsne | Pedsss | Int. Total
04:00 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 1 0 0 1 3 8
04:15 PM 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 2 2 8
04:30 PM 0 0 0 0 0 0 0 0 4 5 0 0 0 2 0 0 0 0 0 1 12
04:45 PM 0 0 0 1 0 0 0 0 2 3 0 0 0 1 0 0 0 0 2 5 14
Total 0 1 0 1 0 0 0 0 6 14 0 0 0 3 0 1 0 0 5 11 42
05:00 PM 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 1 0 5
05:15 PM 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 3 1 8
05:30 PM 0 0 0 0 0 0 0 1 3 6 0 1 0 0 0 0 0 0 1 2 14
05:45 PM 0 2 0 0 1 0 0 0 4 2 0 2 0 0 0 0 0 0 1 2 14
Total 0 3 0 0 1 0 0 1 8 14 0 3 0 0 0 0 0 0 6 5 41
Grand Total 0 4 0 1 1 0 0 1 14 28 0 3 0 3 0 1 0 0 11 16 83
Apprch % 0 66.7 0 16.7 16.7 0 0 2.3 326 651 0 50 0 50 0 3.6 0 0 393 57.1
Total % 0 4.8 0 1.2 1.2 0 0 1.2 169 337 0 3.6 0 3.6 0 1.2 0 0 133 193
Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West

Peds
NB

Peds.
EB

Peds

Start Time | Right ‘ Thru‘ Left‘ "9:5 Peds -

B we

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

app.Toral | Right ‘ Thru ‘ Left‘ pe:;

App. Total | Right ‘ Thru ‘ Left ‘ P:;’:

app.Toral | Right ‘ Thru ‘ Left‘ pe:;

App. Total Int. Total

04:00 PM 0 0 0 0 0 0 0 0 0 0 3 3 0 0 0 0 0 0 1 0 0 1 3 5 8
04:15 PM 0 1 0 0 0 1 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 2 2 4 8
04:30 PM 0 0 0 0 0 0 0 0 0 4 5 9 0 0 0 2 0 2 0 0 0 0 1 1 12
04:45 PM 0 0 0 1 0 1 0 0 0 2 3 5 0 0 0 1 0 1 0 0 0 2 5 7 14
Total Volume 0 1 0 1 0 2 0 0 0 6 14 20 0 0 0 3 0 3 1 0 0 5 1 17 42
% App. Total 0 50 0 50 0 0 0 0 30 70 0 0 0 100 0 5.9 0 0 294 647

PHF | .000 .250 .000 .250 .000 .500).000 .000 .000 .375 .700 .556 | .000 .000 .000 .375 .000 .375]|.250 .000 .000 .625 .550 .607 | .750




N/S: Needham Street File Name : 144047 EE

PRECISION
E/W: Driveway/ Site Driveway Center D p? STO A Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Needham Street Driveway Needham Street Site Driveway Center
From North From East From South From West
Start Time | Right [ Thru [ Left | u-Tum | app.total | Right | Thru| Left [ u-Tum [ App.7oal | Right | Thu | et | U-Tum [ App.Tota | Right [ Thru | Left | U-Tum [ App. Tota | Int. Total |
Peak Hour Analysis From 04:00 PM to 05:45 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 05:00 PM
05:00 PM 0 138 0 0 138 0 0 3 0 3 1 195 3 0 199 12 0 9 0 21 361
05:15 PM 2 119 1 0 122 0 0 3 0 3 0 227 1 0 228 3 0 9 0 12 365
05:30 PM 1 151 1 0 153 2 0 3 0 5 2 216 2 0 220 4 0 7 0 11 389
05:45 PM 2 157 1 0 160 1 0 2 0 3 1 208 1 0 210 9 0 2 0 11 384
Total Volume 5 565 3 0 573 3 0 11 0 14 4 846 7 0 857 28 0 27 0 55| 1499
% App. Total 09 986 0.5 0 21.4 0 78.6 0 0.5 98.7 0.8 0 50.9 0 491 0
PHF | .625 .900 .750 .000 .895| .375 .000 .917 .000 .700 | .500 .932 .583 .000 .940 | .583 .000 .750 .000 .655 .963
Cars 5 553 3 0 561 3 0 11 0 14 4 839 6 0 849 26 0 24 0 50| 1474
% Cars | 100 97.9 100 0 97.9 | 100 0 100 0 100 | 100 99.2 85.7 0 99.1| 92.9 0 889 0 90.9 98.3
Heavy Vehicles 0 12 0 0 12 0 0 0 0 0 0 7 1 0 8 2 0 3 0 5 25
% Heavy Vehicles 0 21 0 0 2.1 0 0 0 0 0 0 08 143 0 0.9 7.1 0 111 0 9.1 1.7
Needham Street
Out In Total
866 561 1427
10 12 22
876 573 1449
5| 553 3 0
0 12 0 0
5] 565 3 0
?i?ht Thru Left U-Turn
Peak Hour Data
— | o[~ AN
_ % © |© QN E’J + :Z; o
i =|w|lo w =4
S colo| 5 North 4 ~No N
O 2,
zc 33 = Peak Hour Begins at 05:00 P g olo o g
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Left Thru Right U-Turn
6| 839 4 0
1 7 0 0
7 846 4 0
590 849 1439
14 8 22
604 857 1461
Out In Total
Needham Street




N/S: Needham Street File Name : 144047 F

PRECISION
W: Site Driveway North D p? STOA Site Code : 19531095
City, State: Newton, MA 'NDUSTR'FSr LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars - Heavy Vehicles

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |

07:00 AM 0 129 0 175 0 0 0 304
07:15 AM 0 111 0 206 0 0 0 0 0 317
07:30 AM 1 161 0 190 0 0 0 0 0 352
07:45 AM 1 170 0 174 2 0 0 0 0 347
Total 2 571 0 745 2 0 0 0 0 1320
08:00 AM 1 203 0 179 1 0 0 1 0 385
08:15 AM 2 179 0 182 1 0 0 0 0 364
08:30 AM 4 223 0 165 4 0 1 1 0 398
08:45 AM 8 202 0 171 3 0 0 0 0 384
Total 15 807 0 697 9 0 1 2 0 1531
Grand Total 17 1378 0 1442 11 0 1 2 0 2851

Apprch % 1.2 98.8 0 99.2 0.8 0 33.3 66.7 0

Total % 0.6 48.3 0 50.6 0.4 0 0 0.1 0
Cars 17 1342 0 1362 11 0 1 1 0 2734
% Cars 100 97.4 0 94.5 100 0 100 50 0 95.9
Heavy Vehicles 0 36 0 80 0 0 0 1 0 117
% Heavy Vehicles 0 2.6 0 5.5 0 0 0 50 0 4.1

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru[ U-Turn |  App. Total Thru | Left | U-Turn| App. Total Right | Left | U-Turn| 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 08:00 AM
08:00 AM 1 203 0 204 179 1 0 180 0 1 0 1 385
08:15 AM 2 179 0 181 182 1 0 183 0 0 0 0 364
08:30 AM 4 223 0 227 165 4 0 169 1 1 0 2 398
08:45 AM 8 202 0 210 171 3 0 174 0 0 0 0 384
Total Volume 15 807 0 822 697 9 0 706 1 2 0 3 1531
% App. Total 1.8 98.2 0 98.7 1.3 0 33.3 66.7 0

PHF 469 .905 .000 .905 .957 .563 .000 .964 .250 .500 .000 375 .962
Cars 15 788 0 803 660 9 0 669 1 1 0 2 1474
% Cars 100 97.6 0 97.7 94.7 100 0 94.8 100 50.0 0 66.7 96.3
Heavy Vehicles 0 19 0 19 37 0 0 37 0 1 0 1 57
% Heavy Vehicles 0 2.4 0 2.3 53 0 0 5.2 0 50.0 0 33.3 3.7




N/S: Needham Street File Name : 144047 F

W: Site Driveway North ER Ef ! STIOX Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |
07:00 AM 0 125 0 169 0 0 0 294
07:15 AM 0 109 0 193 0 0 0 0 0 302
07:30 AM 1 159 0 175 0 0 0 0 0 335
07:45 AM 1 161 0 165 2 0 0 0 0 329
Total 2 554 0 702 2 0 0 0 0 1260
08:00 AM 1 196 0 169 1 0 0 0 0 367
08:15 AM 2 176 0 172 1 0 0 0 0 351
08:30 AM 4 216 0 157 4 0 1 1 0 383
08:45 AM 8 200 0 162 3 0 0 0 0 373
Total 15 788 0 660 9 0 1 1 0 1474
Grand Total 17 1342 0 1362 11 0 1 1 0 2734
Apprch % 1.3 98.7 0 99.2 0.8 0 50 50 0
Total % 0.6 49.1 0 49.8 0.4 0 0 0 0
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [ U-Turn |  App. Total Thru | Left | U-Turn| App. Total Right | Left | U-Turn| 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 08:00 AM
08:00 AM 1 196 0 197 169 1 0 170 0 0 0 0 367
08:15 AM 2 176 0 178 172 1 0 173 0 0 0 0 351
08:30 AM 4 216 0 220 157 4 0 161 1 1 0 2 383
08:45 AM 8 200 0 208 162 3 0 165 0 0 0 0 373
Total Volume 15 788 0 803 660 9 0 669 1 1 0 2 1474
% App. Total 1.9 98.1 0 98.7 1.3 0 50 50 0
PHF 469 912 .000 .913 .959 .563 .000 .967 .250 .250 .000 .250 .962




N/S: Needham Street PRECISION File Name : 144047 F
W: Site Driveway North D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date : 9/11/2014
Client: Stantec/ S. Wood Offces 508433 3900 Foxt 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Heavy Vehicles
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |
07:00 AM 0 4 0 6 0 0 0 0 0 10
07:15 AM 0 2 0 13 0 0 0 0 0 15
07:30 AM 0 2 0 15 0 0 0 0 0 17
07:45 AM 0 9 0 9 0 0 0 0 0 18
Total 0 17 0 43 0 0 0 0 0 60
08:00 AM 0 7 0 10 0 0 0 1 0 18
08:15 AM 0 3 0 10 0 0 0 0 0 13
08:30 AM 0 7 0 8 0 0 0 0 0 15
08:45 AM 0 2 0 9 0 0 0 0 0 11
Total 0 19 0 37 0 0 0 1 0 57
Grand Total 0 36 0 80 0 0 0 1 0 117
Apprch % 0 100 0 100 0 0 0 100 0
Total % 0 30.8 0 68.4 0 0 0 0.9 0
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [ U-Turn |  App. Total Thru | Left | U-Turn| App. Total Left | U-Turn| 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 07:15 AM
07:15 AM 0 2 0 2 13 0 0 13 0 0 0 0 15
07:30 AM 0 2 0 2 15 0 0 15 0 0 0 0 17
07:45 AM 0 9 0 9 9 0 0 9 0 0 0 0 18
08:00 AM 0 7 0 7 10 0 0 10 0 1 0 1 18
Total Volume 0 20 0 20 47 0 0 47 0 1 0 1 68
% App. Total 0 100 0 100 0 0 0 100 0
PHF .000 .556 .000 .556 .783 .000 .000 .783 0 .250 .000 .250 .944




N/S: Needham Street File Name : 144047 F

PRECISION
W: Site Driveway North D p? STOA Site Code : 19531095
City, State: Newton, MA 'NDUSTR'FSr LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [ Peds EB | Peds WB Thru | Left | Peds WB [ Peds EB Right | Left | Peds NB | Peds SB Int. Total |

07:00 AM 0 1 0 0 0 0 0 0 0 2 3
07:15 AM 0 0 0 0 1 0 0 0 0 0 1 3 5
07:30 AM 0 1 0 0 0 0 0 0 0 0 1 0 2
07:45 AM 0 3 0 0 1 0 0 0 0 0 0 6 10
Total 0 5 0 0 2 0 0 0 0 0 2 11 20
08:00 AM 1 1 0 0 0 0 0 0 0 0 1 5 8
08:15 AM 0 1 0 0 1 0 0 0 0 0 2 3 7
08:30 AM 0 1 0 0 0 0 0 0 0 0 3 5 9
08:45 AM 0 2 0 0 0 0 0 0 0 0 2 7 11
Total 1 5 0 0 1 0 0 0 0 0 8 20 35
Grand Total 1 10 0 0 3 0 0 0 0 0 10 31 55

Apprch % 9.1 90.9 0 0 100 0 0 0 0 0 24.4 75.6

Total % 1.8 18.2 0 0 5.5 0 0 0 0 0 18.2 56.4

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time | Right |  Thru | Peds EB [ Peds wB | App. Total Thru | Left | Peds wB | Peds EB [ App. Total Right | Left | PedsNB | PedsSB [ 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 08:00 AM
08:00 AM 1 1 0 0 2 0 0 0 0 0 0 0 1 5 6 8
08:15 AM 0 1 0 0 1 1 0 0 0 1 0 0 2 3 5 7
08:30 AM 0 1 0 0 1 0 0 0 0 0 0 0 3 5 8 9
08:45 AM 0 2 0 0 2 0 0 0 0 0 0 0 2 7 9 11
Total Volume 1 5 0 0 6 1 0 0 0 1 0 0 8 20 28 35
% App. Total | 16.7  83.3 0 0 100 0 0 0 0 0 286 714

PHF| .250 .625 .000 .000 .750| .250 .000 .000 .000 .250| .000 .000 .667 .714 778 .795




N/S: Needham Street PRECISION File Name : 144047 F
W: Site Driveway North D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
. P.O.Box 301 Berlin,MA 01503
Client: Stantec/ S. Wood ofﬁce:soe(a).):us14399e9r IIglx:50&545.1234 Page No 01
Email: datarequests@pdillc.com
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [  U-Turn |  App. Total Thru | Left| U-Turn| App. Total Right | Left | U-Turn| 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 08:00 AM
08:00 AM 1 203 0 204 179 1 0 180 0 1 0 1 385
08:15 AM 2 179 0 181 182 1 0 183 0 0 0 0 364
08:30 AM 4 223 0 227 165 4 0 169 1 1 0 2 398
08:45 AM 8 202 0 210 171 3 0 174 0 0 0 0 384
Total Volume 15 807 0 822 697 9 0 706 1 2 0 3 1531
% App. Total 1.8 98.2 0 98.7 1.3 0 33.3 66.7 0
PHF 469 .905 .000 .905 .957 563 .000 .964 .250 500 000 .375 .962
Cars 15 788 0 803 660 9 0 669 1 1 0 2 1474
% Cars 100 97.6 0 97.7 94.7 100 0 94.8 100 50.0 0 66.7 96.3
Heavy Vehicles 0 19 0 19 37 0 0 37 0 1 0 1 57
% Heavy Vehicles 0 2.4 0 2.3 53 0 0 5.2 0 50.0 0 33.3 3.7
Needham Street
Out In Total
661 803 1464
38 19 57
699 822 1521
15| 788 0
0 19 0
15| 807 0
‘R_i?hI Thru U-Turn
Peak Hour Data
7€ &
k]
o — — —|N
é EJ North
g077 —ol-= Peak Hour Begins at 08:00 Al
; =
% [ l Cars
?g BECE: oololg Heavy Vehicles
53 5

Left Thru U-Turn

9| 660 0
0 37 0
9| 697 0
789 669 1458
19 37 56
808 706 1514
Out In Total

Needham Street




N/S: Needham Street PRECISION File Name : 144047 FF
W: Site Driveway North D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Offce 308,431,395 Fo 508,545.1234 Page No :1
Email: datarequests@pdillc.com
Groups Printed- Cars - Heavy Vehicles
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |
04:00 PM 0 170 0 155 0 0 0 0 0 325
04:15 PM 1 156 0 205 0 0 0 0 0 362
04:30 PM 2 160 0 194 1 0 0 3 0 360
04:45 PM 0 171 0 196 1 0 3 2 0 373
Total 3 657 0 750 2 0 3 5 0 1420
05:00 PM 1 149 0 206 1 0 2 6 0 365
05:15 PM 1 121 0 226 0 1 2 3 0 354
05:30 PM 0 146 0 230 0 0 0 5 0 381
05:45 PM 0 158 0 212 0 0 3 4 0 377
Total 2 574 0 874 1 1 7 18 0 1477
Grand Total 5 1231 0 1624 3 1 10 23 0 2897
Apprch % 0.4 99.6 0 99.8 0.2 0.1 30.3 69.7 0
Total % 0.2 42.5 0 56.1 0.1 0 0.3 0.8 0
Cars 4 1195 0 1600 3 1 10 23 0 2836
% Cars 80 97.1 0 98.5 100 100 100 100 0 97.9
Heavy Vehicles 1 36 0 24 0 0 0 0 0 61
% Heavy Vehicles 20 2.9 0 1.5 0 0 0 0 0 2.1
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru[ U-Turn |  App. Total Thru | Left | U-Turn| App. Total Right | Left | U-Turn| 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 05:00 PM
05:00 PM 1 149 0 150 206 1 0 207 2 6 0 8 365
05:15 PM 1 121 0 122 226 0 1 227 2 3 0 5 354
05:30 PM 0 146 0 146 230 0 0 230 0 5 0 5 381
05:45 PM 0 158 0 158 212 0 0 212 3 4 0 7 377
Total Volume 2 574 0 576 874 1 1 876 7 18 0 25 1477
% App. Total 0.3 99.7 0 99.8 0.1 0.1 28 72 0
PHF .500 .908 .000 911 .950 .250 .250 .952 .583 .750 .000 .781 .969
Cars 2 561 0 563 864 1 1 866 7 18 0 25 1454
% Cars 100 97.7 0 97.7 98.9 100 100 98.9 100 100 0 100 98.4
Heavy Vehicles 0 13 0 13 10 0 0 10 0 0 0 0 23
% Heavy Vehicles 0 2.3 0 2.3 1.1 0 0 1.1 0 0 0 0 1.6




N/S: Needham Street File Name : 144047 FF

PRECISION
W: Site Driveway North D p? STOA Site Code : 19531095
City, State: Newton, MA 'NDUSTR'FSr LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Cars

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |

04:00 PM 0 161 0 149 0 0 0 310
04:15 PM 1 152 0 202 0 0 0 0 0 355
04:30 PM 1 155 0 192 1 0 0 3 0 352
04:45 PM 0 166 0 193 1 0 3 2 0 365
Total 2 634 0 736 2 0 3 5 0 1382
05:00 PM 1 144 0 201 1 0 2 6 0 355
05:15 PM 1 116 0 226 0 1 2 3 0 349
05:30 PM 0 144 0 226 0 0 0 5 0 375
05:45 PM 0 157 0 211 0 0 3 4 0 375
Total 2 561 0 864 1 1 7 18 0 1454
Grand Total 4 1195 0 1600 3 1 10 23 0 2836

Apprch % 0.3 99.7 0 99.8 0.2 0.1 30.3 69.7 0

Total % 0.1 421 0 56.4 0.1 0 0.4 0.8 0

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [ U-Turn |  App. Total Thru | Left | U-Turn| App. Total Right | Left | U-Turn| 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 05:00 PM
05:00 PM 1 144 0 145 201 1 0 202 2 6 0 8 355
05:15 PM 1 116 0 117 226 0 1 227 2 3 0 5 349
05:30 PM 0 144 0 144 226 0 0 226 0 5 0 5 375
05:45 PM 0 157 0 157 211 0 0 211 3 4 0 7 375
Total Volume 2 561 0 563 864 1 1 866 7 18 0 25 1454
% App. Total 0.4 99.6 0 99.8 0.1 0.1 28 72 0

PHF .500 .893 .000 .896 .956 .250 .250 .954 .583 .750 .000 781 .969




N/S: Needham Street File Name : 144047 FF

PRECISION
W: Site Driveway North D p? STOA Site Code : 19531095
City, State: Newton, MA 'NDUSTR'FSr LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Heavy Vehicles

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |

04:00 PM 0 9 0 6 0 0 0 15
04:15 PM 0 4 0 3 0 0 0 0 0 7
04:30 PM 1 5 0 2 0 0 0 0 0 8
04:45 PM 0 5 0 3 0 0 0 0 0 8
Total 1 23 0 14 0 0 0 0 0 38
05:00 PM 0 5 0 5 0 0 0 0 0 10
05:15 PM 0 5 0 0 0 0 0 0 0 5
05:30 PM 0 2 0 4 0 0 0 0 0 6
05:45 PM 0 1 0 1 0 0 0 0 0 2
Total 0 13 0 10 0 0 0 0 0 23
Grand Total 1 36 0 24 0 0 0 0 0 61

Apprch % 2.7 97.3 0 100 0 0 0 0 0

Total % 1.6 59 0 39.3 0 0 0 0 0

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [ U-Turn |  App. Total Thru | Left | U-Turn| App. Total Right | Left | U-Turn| 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 04:00 PM
04:00 PM 0 9 0 9 6 0 0 6 0 0 0 0 15
04:15 PM 0 4 0 4 3 0 0 3 0 0 0 0 7
04:30 PM 1 5 0 6 2 0 0 2 0 0 0 0 8
04:45 PM 0 5 0 5 3 0 0 3 0 0 0 0 8
Total Volume 1 23 0 24 14 0 0 14 0 0 0 0 38
% App. Total 4.2 95.8 0 100 0 0 0 0 0

PHF .250 .639 .000 .667 .583 .000 .000 .583 .000 .000 .000 .000 .633




N/S: Needham Street File Name : 144047 FF

PRECISION
W: Site Driveway North D p? STOA Site Code : 19531095
City, State: Newton, MA 'NDUSTR'FSr LLC Start Date :9/11/2014
Client: Stantec/ S. Wood Ofice b 00 oS08 a0 1234 Page No :1

Email: datarequests@pdillc.com

Groups Printed- Peds and Bikes

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [ Peds EB | Peds WB Thru | Left | Peds WB [ Peds EB Right | Left | Peds NB | Peds SB Int. Total |

04:00 PM 0 0 0 0 0 0 0 0 1 2 3
04:15 PM 0 1 0 0 0 0 0 0 0 0 0 2 3
04:30 PM 0 0 0 0 0 0 0 0 0 0 2 3 5
04:45 PM 0 0 0 0 0 0 0 0 0 0 1 4 5
Total 0 1 0 0 0 0 0 0 0 0 4 11 16
05:00 PM 0 0 0 0 0 0 0 0 0 0 4 0 4
05:15 PM 0 1 0 0 0 0 0 0 0 0 1 1 3
05:30 PM 0 1 0 0 1 0 0 0 0 0 3 0 5
05:45 PM 0 2 0 0 3 0 0 0 0 0 1 1 7
Total 0 4 0 0 4 0 0 0 0 0 9 2 19
Grand Total 0 5 0 0 4 0 0 0 0 0 13 13 35

Apprch % 0 100 0 0 100 0 0 0 0 0 50 50

Total % 0 14.3 0 0 114 0 0 0 0 0 37.1 37.1

Needham Street Needham Street Site Driveway North
From North From South From West
Start Time | Right |  Thru | Peds EB [ Peds wB | App. Total Thru | Left | Peds wB | Peds EB [ App. Total Right | Left | PedsNB | PedsSB [ 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 05:00 PM
05:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 4
05:15 PM 0 1 0 0 1 0 0 0 0 0 0 0 1 1 2 3
05:30 PM 0 1 0 0 1 1 0 0 0 1 0 0 3 0 3 5
05:45 PM 0 2 0 0 2 3 0 0 0 3 0 0 1 1 2 7
Total Volume 0 4 0 0 4 4 0 0 0 4 0 0 9 2 11 19
% App. Total 0 100 0 0 100 0 0 0 0 0O 818 182

PHF| .000 .500 .000 .000 500, .333 .000 .000 .000 .333] .000 .000 .563  .500 .688 .679




N/S: Needham Street PRECISION File Name : 144047 FF
W: Site Driveway North D ATA Site Code : 19531095
City, State: Newton, MA INDUSTRIES, LLC Start Date :9/11/2014
. PO.Box 301 Berlin, MA 01503
Client: Stantec/ S. Wood ofﬁce:soe(a).):us14399e9r IIglx:50&545.1234 Page No 01
Email: datarequests@pdillc.com
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru [  U-Turn |  App. Total Thru | Left| U-Turn| App. Total Right | Left | U-Turn| 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 05:00 PM
05:00 PM 1 149 0 150 206 1 0 207 2 6 0 8 365
05:15 PM 1 121 0 122 226 0 1 227 2 3 0 5 354
05:30 PM 0 146 0 146 230 0 0 230 0 5 0 5 381
05:45 PM 0 158 0 158 212 0 0 212 3 4 0 7 377
Total Volume 2 574 0 576 874 1 1 876 7 18 0 25 1477
% App. Total 0.3 99.7 0 99.8 0.1 0.1 28 72 0
PHF .500 .908 .000 911 .950 .250 .250 .952 .583 .750 .000 .781 .969
Cars 2 561 0 563 864 1 1 866 7 18 0 25 1454
% Cars 100 97.7 0 97.7 98.9 100 100 98.9 100 100 0 100 98.4
Heavy Vehicles 0 13 0 13 10 0 0 10 0 0 0 0 23
% Heavy Vehicles 0 2.3 0 2.3 1.1 0 0 11 0 0 0 0 1.6
Needham Street
Out In Total
882 563 1445
10 13 23
892 576 1468
2| 561 0
0 13 0
2 574 0
‘R_i?hI Thru U-Turn
Peak Hour Data
588
]
o — o O|
é oo EJ North
P b ~ o~ Peak Hour Begins at 05:00 P
; =
% [ l Cars
a @l o o|lo g Heavy Vehicles
=3 L
[ o D‘

Left Thru U-Turn

1 864 1
0 10 0
1] 874 1
568 866 1434
13 10 23
581 876 1457
Out In Total

Needham Street




N/S: Needham Street PRECISION File Name : 144128 A

D ATA
E/W: Christina Street/ Oak Street INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars - Heavy Vehicles
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 38 172 7 0 14 13 0 15 210 25 0 31 19 40 0 591
12:45 PM 42 164 7 0 17 26 28 0 8 196 34 1 26 17 a7 0 613
Total 80 336 14 0 24 40 41 0 23 406 59 1 57 36 87 0 1204
01:00 PM 38 147 9 0 11 22 23 0 13 193 27 0 40 22 49 0 594
01:15PM 38 159 14 0 16 29 27 0 15 192 29 0 30 10 39 0 598
01:30 PM 32 178 10 0 11 15 25 0 12 195 33 0 34 18 51 0 614
01:45PM 38 163 3 0 12 16 22 0 12 182 29 0 35 32 47 0 591
Tota 146 647 36 0 50 82 97 0 52 762 118 0 139 82 186 0 2397
02:00 PM 35 169 12 0 11 8 19 0 14 191 32 0 28 19 52 0 590
02:15PM 43 161 7 0 17 19 21 0 14 178 25 0 37 22 47 0 591
02:30 PM 29 163 9 0 13 11 21 0 10 184 35 0 38 30 40 0 583
02:45 PM 28 182 7 0 14 21 16 0 10 191 17 0 32 29 50 0 597
Total 135 675 35 0 55 59 77 0 48 744 109 0 135 100 189 0 2361
03:00 PM 31 179 10 0 13 14 21 0 11 195 21 0 37 27 47 0 606
03:15 PM 33 154 10 0 13 19 17 0 12 175 15 0 24 15 37 0 524
Grand Total 425 1991 105 0 155 214 253 0 146 2282 322 1 392 260 546 0 7092
Apprch % 16.9 79 4.2 0 24.9 34.4 40.7 0 53 83 11.7 0 327 217 45.6 0
Tota % 6 281 15 0 22 3 3.6 0 21 322 4.5 0 5.5 3.7 7.7 0
Cars 423 1974 105 0 155 213 251 0 146 2262 322 1 387 259 543 0 7041
% Cars 99.5 99.1 100 0 100 99.5 99.2 0 100 99.1 100 100 98.7 99.6 99.5 0 99.3
Heavy Vehicles 2 17 0 0 0 1 2 0 0 20 0 0 5 1 3 0 51
% Heavy Vehicles 05 0.9 0 0 0 0.5 0.8 0 0 0.9 0 0 13 04 0.5 0 0.7
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ Left \ U-Tum \ App.Totd | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ L eft \ U-Tumn \ App. Total \ Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:45 PM
12:45 PM 42 164 7 0 213 17 26 28 0 71 8 196 34 1 239 26 17 47 0 90 613
01:00 PM 38 147 9 0 194 11 22 23 0 56 13 193 27 0 233 40 22 49 0 111 594
01:15PM 38 159 14 0 211 16 29 27 0 72 15 192 29 0 236 30 10 39 0 79 598
01:30 PM 32 178 10 0 220 11 15 25 0 51 12 195 33 0 240 34 18 51 0 103 614
Total Volume | 150 648 40 0 838 55 92 103 0 250 48 776 123 1 948 | 130 67 186 0 383 2419
%App.Total | 179 77.3 4.8 0 22 368 412 0 51 819 13 0.1 339 175 486 0
PHF | .893 910 .714 .000 952 | .809 .793 .920 .000 .868 | .800 .990 .904 .250 988 | .813 .761 912 .000 .863 .985
Cas | 149 644 40 0 833 55 91 103 0 249 48 769 123 1 941 | 128 67 185 0 380 2403
%Cars | 993 994 100 0 994 | 100 989 100 0 996 | 100 99.1 100 100 993|985 100 995 0 99.2 99.3
Heavy Vehicles 1 4 0 0 5 0 1 0 0 1 0 7 0 0 7 2 0 1 0 3 16
9% Heavy Vehidles 0.7 0.6 0 0 0.6 0 11 0 0 04 0 09 0 0 0.7 15 0 05 0 0.8 0.7




N/S: Needham Street PRECISION File Name : 144128 A

i D ATA .
E/W: Christina Street/ Oak Street INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 38 171 7 0 14 13 0 15 201 25 0 31 18 40 0 580
12:45 PM 42 163 7 0 17 26 28 0 8 194 34 1 26 17 47 0 610
Tota 80 334 14 0 24 40 41 0 23 395 59 1 57 35 87 0 1190
01:00 PM 37 144 9 0 11 21 23 0 13 189 27 0 40 22 49 0 585
01:15PM 38 159 14 0 16 29 27 0 15 191 29 0 30 10 38 0 596
01:30 PM 32 178 10 0 11 15 25 0 12 195 33 0 32 18 51 0 612
01:45 PM 37 163 3 0 12 16 22 0 12 182 29 0 35 32 47 0 590
Tota 144 644 36 0 50 81 97 0 52 757 118 0 137 82 185 0 2383
02:00 PM 35 168 12 0 11 8 18 0 14 191 32 0 28 19 52 0 588
02:15 PM 43 160 7 0 17 19 21 0 14 178 25 0 37 22 47 0 590
02:30 PM 29 160 9 0 13 11 21 0 10 184 35 0 38 30 40 0 580
02:45 PM 28 178 7 0 14 21 16 0 10 190 17 0 31 29 48 0 589
Total 135 666 35 0 55 59 76 0 48 743 109 0 134 100 187 0 2347
03:00 PM 31 179 10 0 13 14 21 0 11 193 21 0 36 27 47 0 603
03:15PM 33 151 10 0 13 19 16 0 12 174 15 0 23 15 37 0 518
Grand Total 423 1974 105 0 155 213 251 0 146 2262 322 1 387 259 543 0 7041
Apprch % 16.9 78.9 4.2 0 25 34.4 40.5 0 53 82.8 11.8 0 325 21.8 457 0
Total % 6 28 15 0 2.2 3 3.6 0 21 321 4.6 0 55 37 7.7 0
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:45 PM

12:45 PM 42 163 7 0 212 17 26 28 0 71 8 194 34 1 237 26 17 47 0 90 610
01:00 PM 37 144 9 0 190 11 21 23 0 55 13 189 27 0 229 40 22 49 0 111 585
01:15PM 38 159 14 0 211 16 29 27 0 72 15 191 29 0 235 30 10 38 0 78 596
01:30 PM 32 178 10 0 220 11 15 25 0 51 12 195 33 0 240 32 18 51 0 101 612
Tota Volume | 149 644 40 0 833 55 91 103 0 249 48 769 123 1 941 | 128 67 185 0 380 | 2403

%App.Total | 179 773 48 0 221 365 414 0 51 817 131 0.1 337 176 487 0
PHF | .887 904 .714 .000 947 | 809 .784 .920 .000 .865 | .800 .986 .904 .250 .980 | .800 .761 .907 .000 .856 .982




N/S: Needham Street PRECISION File Name : 144128 A

i D ATA .
E/W: Christina Street/ Oak Street INDUSTRIES, LLC Site Code : 19530953
. P.O.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Heavy Vehicles
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 0 1 0 0 0 0 0 0 0 0 1 0 0 11
12:45 PM 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3
Tota 0 2 0 0 0 0 0 0 0 11 0 0 0 1 0 0 14
01:00 PM 1 3 0 0 0 1 0 0 0 4 0 0 0 0 0 0 9
01:15PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 2
01:30 PM 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 2
01:45PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Tota 2 3 0 0 0 1 0 0 0 5 0 0 2 0 1 0 14
02:00 PM 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 2
02:15PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:30 PM 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
02:45 PM 0 4 0 0 0 0 0 0 0 1 0 0 1 0 2 0 8
Total 0 9 0 0 0 0 1 0 0 1 0 0 1 0 2 0 14
03:00 PM 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 3
03:15PM 0 3 0 0 0 0 1 0 0 1 0 0 1 0 0 0 6
Grand Total 2 17 0 0 0 1 2 0 0 20 0 0 5 1 3 0 51
Apprch % 105 89.5 0 0 0 333 66.7 0 0 100 0 0 55.6 111 33.3 0
Total % 3.9 33.3 0 0 0 2 39 0 0 392 0 0 9.8 2 5.9 0
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 0 1 0 0 1 0 0 0 0 0 0 9 0 0 9 0 1 0 0 1 11
12:45 PM 0 1 0 0 1 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 3
01:00 PM 1 3 0 0 4 0 1 0 0 1 0 4 0 0 4 0 0 0 0 0 9
01:15PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 1 2
Total Volume 1 5 0 0 6 0 1 0 0 1 0 16 0 0 16 0 1 1 0 2 25

%App.Total | 16.7 83.3 0 0 0 100 0 0 0 100 0 0 0 50 50 0
PHF | .250 .417 .000 .000 375 | .000 .250 .000 .000 .250 | .000 444 .000 .000 444 | 000 .250 .250 .000 .500 .568




PRECISION

N/S: Needham Street D AT A File Name : 144128 A
E/W: Christina Street/ Oak Street INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Peds and Bicycles
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
_?tart Right Thru Left | PedsEB | Pedswe Right Thru Left | pedssB reishe | Right Thru Left | peswe | PedsEB Right Thru Left | pedsne | Pedsss | Int. Total
me
12:30 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 4
12:45 PM 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 5
Total 0 0 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 2 2 1 9
01:00 PM 0 0 0 2 0 0 0 0 1 1 0 1 0 0 1 0 0 0 0 0 6
01:15PM 0 0 0 0 1 0 0 0 0 1 0 0 0 3 0 0 0 0 0 0 5
01:30 PM 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 3
01:.45 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 5
Total 0 1 0 3 2 0 0 0 1 2 0 1 0 3 1 0 2 1 0 2 19
02:00 PM 0 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 2 0 1 0 7
02:15 PM 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2
02:30 PM 0 0 0 0 0 0 2 0 0 4 0 2 0 0 0 0 0 0 0 0 8
02:45 PM 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 3
Tota 0 0 0 1 1 0 4 0 2 6 0 3 0 0 0 0 2 0 1 0 20
03:00 PM 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
03:15PM 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 0 3 0 0 6
Grand Total 0 1 0 8 4 0 4 0 5 9 0 4 0 3 1 0 4 6 3 3 55
Apprch % 0 7.7 0 615 308 0 222 0 278 50 0 50 0 375 125 0 25 375 188 188
Tota % 0 18 0 145 7.3 0 7.3 0 9.1 164 0 7.3 0 55 18 0 7.3 109 55 55
Needham Street Christina Street Needham Street QOak Street
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ pe: ‘ P’”:SB App.Totd | Right ‘ Thru ‘ Left ‘ P“’; Ps:sa App.Tota | Right ‘ Thru ‘ Left ‘ P“V;Z Pez: App.Totd | Right ‘ Thru ‘ Left ‘ pS:SB ‘ App.Totd | Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:45 PM
01:45 PM 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 4 5
02:00 PM 0 0 0 0 0 0 0 0 0 2 2 4 0 0 0 0 0 0 0 2 0 1 0 3 7
02:15 PM 0 0 0 0 1 1 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 2
02:30 PM 0 0 0 0 0 0 0 2 0 0 4 6 0 2 0 0 0 2 0 0 0 0 0 0 8
Total Volume 0 0 0 1 1 2 0 2 0 2 6 10 0 3 0 0 0 3 0 4 0 1 2 7 22
% App. Total 0 0 0 50 50 0 20 0 20 60 0 100 0 0 0 0 571 0O 143 286
PHF | .000 .000 .000 .250 .250 500 | .000 250 .000 .250 .375 417 | 000 .375 .000 .000 .000 .375 | .000 500 .000 .250 .250 438 .688




N/S: Needham Street PRECISION File Name : 144128 A
E/W: Christina Street/ Oak Street INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Needham Street Christina Street Needham Street Oak Street
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:45 PM
12:45 PM 42 164 7 0 213 17 26 28 0 71 8 196 34 1 239 26 17 a7 0 90 613
01:00 PM 38 147 9 0 194 11 22 23 0 56 13 193 27 0 233 40 22 49 0 111 594
01:15 PM 38 159 14 0 211 16 29 27 0 72 15 192 29 0 236 30 10 39 0 79 598
01:30 PM 32 178 10 0 220 11 15 25 0 51 12 195 33 0 240 34 18 51 0 103 614
Total Volume | 150 648 40 0 838 55 92 103 0 250 48 776 123 1 948 | 130 67 186 0 383 | 2419
%App.Totd | 179 773 48 0 22 368 412 0 51 819 13 01 339 175 486 0
PHF | .893 910 .714 .000 952 | .809 .793 .920 .000 .868 | .800 .990 .904 .250 988 | .813 .761 .912 .000 .863 .985
Cas | 149 64 40 0 833 55 91 103 0 249 43 769 123 1 941 | 128 67 185 0 380 | 2403
%Cas | 993 994 100 0 994 | 100 989 100 0 996 | 100 99.1 100 100 993|985 100 995 0 99.2 99.3
Heavy Vehicles 1 4 0 0 5 0 1 0 0 1 0 7 0 0 7 2 0 1 0 3 16
9% Heavy Vehicles 0.7 06 0 0 0.6 0 11 0 0 04 0 09 0 0 07| 15 0 05 0 0.8 0.7

Needham Street

Out In _Total
1009 833 1842
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1 4 0 0
150 648 40 0
j{_i?ht Thru Left U-Turn
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Out In Total




N/S: Needham Street PRECISION File Name : 144128 B
E/W: Columbia Avenue/ Avalon Bay Drive INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars - Heavy Vehicles
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 2 186 2 0 4 0 1 0 2 205 3 0 2 2 0 409
12:45 PM 1 185 2 0 3 0 6 0 1 215 2 0 3 0 2 0 420
Total 3 371 4 0 7 0 7 0 3 420 5 0 5 0 4 0 829
01:00 PM 3 180 1 0 3 0 1 0 3 211 6 0 4 0 3 0 415
01:15PM 5 188 0 0 3 0 2 0 2 214 3 0 1 0 3 0 421
01:30 PM 1 203 2 0 2 0 7 0 2 184 4 0 2 0 4 1 412
01:45PM 3 203 4 0 5 0 4 0 3 230 5 0 2 0 3 0 462
Tota 12 774 7 0 13 0 14 0 10 839 18 0 9 0 13 1 1710
02:00 PM 2 194 0 0 2 0 5 0 0 217 5 0 4 0 5 0 434
02:15PM 2 196 0 0 4 0 2 0 3 199 6 0 6 0 4 0 422
02:30 PM 1 157 1 0 1 0 4 0 3 212 2 0 2 0 3 0 386
02:45 PM 1 198 0 0 2 0 3 0 0 230 2 0 6 0 4 0 446
Total 6 745 1 0 9 0 14 0 6 858 15 0 18 0 16 0 1688
03:00 PM 3 158 0 0 1 0 5 0 3 193 1 0 1 0 2 0 367
03:15 PM 2 170 0 0 2 0 1 0 1 175 3 0 2 0 4 0 360
Grand Total 26 2218 12 0 32 0 41 0 23 2485 42 0 35 0 39 1 4954
Apprch % 12 98.3 0.5 0 43.8 0 56.2 0 0.9 97.5 16 0 46.7 0 52 13
Tota % 0.5 44.8 0.2 0 0.6 0 0.8 0 0.5 50.2 0.8 0 0.7 0 0.8 0
Cars 26 2206 11 0 31 0 40 0 23 2462 42 0 35 0 39 1 4916
% Cars 100 99.5 91.7 0| 969 0 976 0 100 99.1 100 0 100 0 100 100 99.2
Heavy Vehicles 0 12 1 0 1 0 1 0 0 23 0 0 0 0 0 0 38
% Heavy Vehicles 0 0.5 8.3 0 31 0 24 0 0 0.9 0 0 0 0 0 0 0.8
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ Left \ U-Tum \ App.Totd | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ L eft \ U-Tumn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 1 203 2 0 206 2 0 7 0 9 2 184 4 0 190 2 0 4 1 7 412
01:45 PM 3 203 4 0 210 5 0 4 0 9 3 230 5 0 238 2 0 3 0 5 462
02:00 PM 2 194 0 0 196 2 0 5 0 7 0 217 5 0 222 4 0 5 0 9 434
02:15 PM 2 196 0 0 198 4 0 2 0 6 3 199 6 0 208 6 0 4 0 10 422
Total Volume 8 796 6 0 810 13 0 18 0 31 8 830 20 0 858 14 0 16 1 31| 1730
% App. Total 1 983 0.7 0 419 0 581 0 0.9 96.7 23 0 45.2 0 516 32
PHF | .667 .980 .375 .000 964 | 650 .000 .643 .000 .861 | .667 .902 .833 .000 901 | 583 .000 .800 .250 775 .936
Cars 8 791 6 0 805 12 0 17 0 29 8 827 20 0 855 14 0 16 1 31| 1720
%Cars | 100 994 100 0 99.4 | 92.3 0 944 0 935 | 100 99.6 100 0 99.7 | 100 0 100 100 100 99.4
Heavy Vehicles 0 5 0 0 5 1 0 1 0 2 0 3 0 0 3 0 0 0 0 0 10
9% Heavy Vehidles 0 06 0 0 0.6 7.7 0 56 0 6.5 0 04 0 0 0.3 0 0 0 0 0 0.6




N/S: Needham Street PRECISION File Name : 144128 B

A A D ATA A
E/W: Columbia Avenue/ Avalon Bay Drive INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 2 185 1 0 4 0 1 0 2 196 3 0 2 0 2 0 398
12:45 PM 1 181 2 0 3 0 6 0 1 214 2 0 3 0 2 0 415
Total 3 366 3 0 7 0 7 0 3 410 5 0 5 0 4 0 813
01:00 PM 3 180 1 0 3 0 1 0 3 207 6 0 4 0 3 0 411
01:15PM 5 188 0 0 3 0 2 0 2 212 3 0 1 0 3 0 419
01:30 PM 1 202 2 0 1 0 7 0 2 183 4 0 2 0 4 1 409
01:45PM 3 202 4 0 5 0 4 0 3 229 5 0 2 0 3 0 460
Tota 12 772 7 0 12 0 14 0 10 831 18 0 9 0 13 1 1699
02:00 PM 2 193 0 0 2 0 5 0 0 217 5 0 4 0 5 0 433
02:15PM 2 194 0 0 4 0 1 0 3 198 6 0 6 0 4 0 418
02:30 PM 1 156 1 0 1 0 4 0 3 212 2 0 2 0 3 0 385
02:45 PM 1 197 0 0 2 0 3 0 0 228 2 0 6 0 4 0 443
Total 6 740 1 0 9 0 13 0 6 855 15 0 18 0 16 0 1679
03:00 PM 3 158 0 0 1 0 5 0 3 192 1 0 1 0 2 0 366
03:15 PM 2 170 0 0 2 0 1 0 1 174 3 0 2 0 4 0 359
Grand Tota 26 2206 11 0 31 0 40 0 23 2462 42 0 35 0 39 1 4916
Apprch % 12 98.4 0.5 0 43.7 0 56.3 0 0.9 97.4 17 0 46.7 0 52 13
Tota % 05 449 0.2 0 0.6 0 0.8 0 0.5 50.1 0.9 0 0.7 0 0.8 0
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:15 PM

01:15PM 5 188 0 0 193 3 0 2 0 5 2 212 3 0 217 1 0 3 0 4 419
01:30 PM 1 202 2 0 205 1 0 7 0 8 2 183 4 0 189 2 0 4 1 7 409
01:45 PM 3 202 4 0 209 5 0 4 0 9 3 229 5 0 237 2 0 3 0 5 460
02:00 PM 2 193 0 0 195 2 0 5 0 7 0 217 5 0 222 4 0 5 0 9 433
Total Volume 11 785 6 0 802 11 0 18 0 29 7 841 17 0 865 9 0 15 1 25| 1721

% App. Total 14 979 07 0 37.9 0 621 0 08 97.2 2 0 36 0 60 4
PHF | 550 972 375 .000 959 | 550 .000 .643 .000 .806 | .583 .918 .850 .000 912 | 563 .000 .750 .250 .694 .935




N/S: Needham Street PRECISION File Name : 144128 B

A A D ATA A
E/W: Columbia Avenue/ Avalon Bay Drive INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Heavy Vehicles
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 11
12:45 PM 0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 5
Total 0 5 1 0 0 0 0 0 0 10 0 0 0 0 0 0 16
01:00 PM 0 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 4
01:15PM 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2
01:30 PM 0 1 0 0 1 0 0 0 0 1 0 0 0 0 0 0 3
01:45 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
Tota 0 2 0 0 1 0 0 0 0 8 0 0 0 0 0 0 11
02:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:15PM 0 2 0 0 0 0 1 0 0 1 0 0 0 0 0 0 4
02:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:45 PM 0 1 0 0 0 0 0 0 0 2 0 0 0 0 0 0 3
Total 0 5 0 0 0 0 1 0 0 3 0 0 0 0 0 0 9
03:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
03:15 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Grand Tota 0 12 1 0 1 0 1 0 0 23 0 0 0 0 0 0 38
Apprch % 0 92.3 7.7 0 50 0 50 0 0 100 0 0 0 0 0 0
Tota % 0 316 2.6 0 2.6 0 2.6 0 0 605 0 0 0 0 0 0
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 0 1 1 0 2 0 0 0 0 0 0 9 0 0 9 0 0 0 0 0 11
12:45 PM 0 4 0 0 4 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 5
01:00 PM 0 0 0 0 0 0 0 0 0 0 0 4 0 0 4 0 0 0 0 0 4
01:15PM 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 2
Total Volume 0 5 1 0 6 0 0 0 0 0 0 16 0 0 16 0 0 0 0 0 22

% App. Total 0 833 167 0 0 0 0 0 0 100 0 0 0 0 0 0
PHF | .000 .313 .250 .000 .375 | .000 .000 .000 .000 .000 | .000 .444 .000 .000 444 | .000 .000 .000 .000 .000 .500




N/S: Needham Street PRECISION File Name : 144128 B

A A D ATA A
E/W: Columbia Avenue/ Avalon Bay Drive INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Peds and Bicycles
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West
_?tart Right Thru Left | PedsEB | Pedswe Right Thru Left | pedssB reishe | Right Thru Left | peswe | PedsEB Right Thru Left | pedsne | Pedsss | Int. Total
me
12:30 PM 0 1 0 1 2 0 0 3 1 2 0 0 0 0 0 0 0 0 2 4 16
12:45 PM 0 0 0 2 2 0 0 0 0 1 0 0 0 0 0 0 0 0 3 0 8
Total 0 1 0 3 4 0 0 3 1 3 0 0 0 0 0 0 0 0 5 4 24
01:00 PM 0 1 0 0 0 0 0 0 1 2 0 1 0 1 0 0 0 0 1 3 10
01:15PM 0 0 0 3 1 0 0 0 0 0 0 0 0 0 1 0 0 0 4 2 11
01:30 PM 0 1 0 0 0 0 0 0 0 4 0 2 0 0 0 0 0 0 2 3 12
01:.45 PM 0 0 0 0 0 0 0 0 0 5 0 2 0 0 0 0 0 0 0 2 9
Total 0 2 0 3 1 0 0 0 1 11 0 5 0 1 1 0 0 0 7 10 42
02:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2
02:15 PM 0 0 0 1 2 1 0 0 4 2 0 1 0 0 0 0 0 0 1 0 12
02:30 PM 0 2 0 0 1 0 0 0 0 1 0 1 0 0 0 0 0 0 0 1 6
02:45 PM 0 2 0 0 1 0 0 0 2 5 0 0 0 1 0 0 0 0 1 6 18
Tota 0 5 0 1 4 1 0 0 6 8 0 2 0 1 0 0 0 0 2 8 38
03:00 PM 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 5 3 10
03:15PM 0 0 0 0 2 0 0 0 0 3 0 0 0 0 0 0 0 0 1 1 7
Grand Total 0 8 0 7 12 1 0 3 8 26 0 7 0 2 1 0 0 0 20 26 121
Apprch % 0 29.6 0 259 444 2.6 0 79 211 684 0 70 0 20 10 0 0 0 435 565
Tota % 0 6.6 0 58 9.9 0.8 0 25 6.6 215 0 58 0 17 0.8 0 0 0 165 215
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ pe: ‘ P’”:SB App.Totd | Right ‘ Thru ‘ Left ‘ P“’; Ps:sa App.Tota | Right ‘ Thru ‘ Left ‘ P“V;Z Pez: App.Totd | Right ‘ Thru ‘ Left ‘ pS:SB PB: App.Totd | Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:15 PM
02:15 PM 0 0 0 1 2 3 1 0 0 4 2 7 0 1 0 0 0 1 0 0 0 1 0 1 12
02:30 PM 0 2 0 0 1 3 0 0 0 0 1 1 0 1 0 0 0 1 0 0 0 0 1 1 6
02:45 PM 0 2 0 0 1 3 0 0 0 2 5 7 0 0 0 1 0 1 0 0 0 1 6 7 18
03:00 PM 0 0 0 0 1 1 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 5 3 8 10
Total Volume 0 4 0 1 5 10 1 0 0 6 9 16 0 2 0 1 0 3 0 0 0 7 10 17 46
% App. Total 0 40 0O 10 50 6.2 0 0 375 562 0 667 0 333 0 0 0 0 412 588
PHF | 000 500 .000 .250 .625 .833 | 250 .000 .000 .375 .450 571 | 000 500 .000 .250 .000 .750 | .000 .000 .000 .350 .417 531 .639




N/S: Needham Street PRECISION File Name : 144128 B

A A D ATA A
E/W: Columbia Avenue/ Avalon Bay Drive INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Needham Street Columbia Avenue Needham Street Avalon Bay Driveway
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left \ U-Turn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 1 203 2 0 206 2 0 7 0 9 2 184 4 0 190 2 0 4 1 7 412
01:45 PM 3 203 4 0 210 5 0 4 0 9 3 230 5 0 238 2 0 3 0 5 462
02:00 PM 2 194 0 0 196 2 0 5 0 7 0 217 5 0 222 4 0 5 0 9 434
02:15PM 2 196 0 0 198 4 0 2 0 6 3 199 6 0 208 6 0 4 0 10 422
Total Volume 8 796 6 0 810 13 0 18 0 31 8 830 20 0 858 14 0 16 1 31| 1730
% App. Total 1 983 0.7 0 41.9 0 581 0 09 96.7 23 0 45.2 0 516 3.2
PHF | .667 .980 .375 .000 .964 | .650 .000 .643 .000 .861 | .667 .902 .833 .000 901 | .583 .000 .800 .250 775 .936
Cars 8 791 6 0 805 12 0 17 0 29 8 827 20 0 855 14 0 16 1 31| 1720
%Cas | 100 994 100 0 99.4 | 92.3 0 944 0 935 | 100 99.6 100 0 99.7 | 100 0 100 100 100 99.4
Heavy Vehicles 0 5 0 0 5 1 0 1 0 2 0 3 0 0 3 0 0 0 0 0 10
% Heavy Vehicles 0 06 0 0 0.6 7.7 0 56 0 6.5 0 04 0 0 0.3 0 0 0 0 0 0.6
Needham Street
Out In _Total
855 805 1660
4 5 9
859 810 1669
8| 791 6 0
0 5 0 0
8 796 6 0
j{_i?ht Thru Left U-Turn
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822 855 1677
6 3 9
828 858 1686
Out In Total




N/S: Winchester Street PRECISION File Name : 144128 C

D ATA
E/W: Dedham Street/ Needham Street INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars - Heavy Vehicles
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 160 34 17 0 26 31 1 0 1 29 9 0 11 35 184 0 538
12:45 PM 158 44 18 0 20 30 6 0 1 A 8 0 13 35 185 0 552
Total 318 78 35 0 46 61 7 0 2 63 17 0 24 70 369 0 1090
01:00 PM 153 43 19 0 33 25 1 0 0 46 9 0 23 25 174 0 551
01:15PM 166 44 39 0 38 28 3 0 1 41 6 0 11 26 179 0 582
01:30 PM 160 30 21 0 21 43 3 0 5 39 11 0 13 24 145 0 515
01:45PM 167 37 22 0 30 30 4 0 2 43 6 0 27 25 188 1 582
Tota 646 154 101 0 122 126 11 0 8 169 32 0 74 100 686 1 2230
02:00 PM 172 35 14 0 19 27 1 0 1 20 6 0 16 33 182 0 526
02:15 PM 154 31 25 0 27 27 1 0 1 51 8 0 11 31 185 0 552
02:30 PM 147 28 16 0 22 21 3 0 0 21 4 0 18 31 173 0 484
02:45 PM 164 28 26 0 18 28 1 0 0 38 5 0 16 30 178 0 532
Total 637 122 81 0 86 103 6 0 2 130 23 0 61 125 718 0 2094
03:00 PM 145 44 13 0 30 24 5 0 0 33 5 0 13 31 146 0 489
03:15 PM 145 44 13 0 14 26 2 0 0 28 4 0 16 24 150 0 466
Grand Total 1891 442 243 0 298 340 31 0 12 423 81 0 188 350 2069 1 6369
Apprch % 73.4 17.2 9.4 0 445 50.8 4.6 0 2.3 82 15.7 0 7.2 134 79.3 0
Tota % 29.7 6.9 38 0 4.7 53 0.5 0 0.2 6.6 1.3 0 3 55 325 0
Cars 1876 440 243 0 296 339 31 0 12 422 81 0 188 347 2048 1 6324
% Cars 99.2 99.5 100 0| 993 99.7 100 0 100 99.8 100 0 100 99.1 99 100 99.3
Heavy Vehicles 15 2 0 0 2 1 0 0 0 1 0 0 0 3 21 0 45
% Heavy Vehicles 0.8 0.5 0 0 0.7 0.3 0 0 0 0.2 0 0 0 0.9 1 0 0.7
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ Left \ U-Tum \ App.Totd | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ L eft \ U-Tumn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM
01:00 PM 153 43 19 0 215 33 25 1 0 59 0 46 9 0 55 23 25 174 0 222 551
01:15 PM 166 44 39 0 249 38 28 3 0 69 1 41 6 0 48 11 26 179 0 216 582
01:30 PM 160 30 21 0 211 21 43 3 0 67 5 39 11 0 55 13 24 145 0 182 515
01:45 PM 167 37 22 0 226 30 30 4 0 64 2 43 6 0 51 27 25 188 1 241 582
Total Volume | 646 154 101 0 901 | 122 126 11 0 259 8 169 32 0 209 74 100 686 1 861 2230
%App.Total | 71.7 171 11.2 0 471 48.6 4.2 0 38 809 153 0 86 116 79.7 0.1
PHF | .967 .875 .647 .000 905 | .803 .733 .688 .000 938 | 400 918 .727 .000 950 | 685 962 912 .250 .893 .958
Cas | 644 154 101 0 899 | 122 126 11 0 259 8 168 32 0 208 74 98 681 1 854 2220
%Cars | 99.7 100 100 0 998 | 100 100 100 0 100 | 100 994 100 0 995 | 100 980 99.3 100 99.2 99.6
Heavy Vehicles 2 0 0 0 2 0 0 0 0 0 0 1 0 0 1 0 2 5 0 7 10
9% Heavy Vehidles 0.3 0 0 0 0.2 0 0 0 0 0 0 06 0 0 0.5 0 20 0.7 0 0.8 04




N/S: Winchester Street PRECISION File Name : 144128 C

D ATA A
E/W: Dedham Street/ Needham Street INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 156 34 17 0 26 30 1 0 1 29 9 0 11 34 175 0 523
12:45 PM 155 44 18 0 19 30 6 0 1 A 8 0 13 35 183 0 546
Tota 311 78 35 0 45 60 7 0 2 63 17 0 24 69 358 0 1069
01:00 PM 153 43 19 0 33 25 1 0 0 46 9 0 23 24 171 0 547
01:15PM 165 44 39 0 38 28 3 0 1 40 6 0 11 26 179 0 580
01:30 PM 159 30 21 0 21 43 3 0 5 39 11 0 13 23 144 0 512
01:45 PM 167 37 22 0 30 30 4 0 2 43 6 0 27 25 187 1 581
Tota 644 154 101 0 122 126 11 0 8 168 32 0 74 98 681 1 2220
02:00 PM 170 34 14 0 19 27 1 0 1 20 6 0 16 33 182 0 523
02:15 PM 153 31 25 0 27 27 1 0 1 51 8 0 11 31 184 0 550
02:30 PM 146 28 16 0 22 21 3 0 0 21 4 0 18 31 173 0 483
02:45 PM 163 28 26 0 18 28 1 0 0 38 5 0 16 30 176 0 529
Total 632 121 81 0 86 103 6 0 2 130 23 0 61 125 715 0 2085
03:00 PM 144 43 13 0 30 24 5 0 0 33 5 0 13 31 145 0 4386
03:15 PM 145 44 13 0 13 26 2 0 0 28 4 0 16 24 149 0 464
Grand Total 1876 440 243 0 296 339 31 0 12 422 81 0 188 347 2048 1 6324
Apprch % 73.3 17.2 9.5 0 44.4 50.9 4.7 0 2.3 819 15.7 0 7.3 134 79.3 0
Total % 29.7 7 3.8 0 4.7 54 0.5 0 0.2 6.7 13 0 3 55 324 0
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM

01:00PM | 153 43 19 0 215 33 25 1 0 59 0 46 9 0 55 23 24 171 0 218 547
01:15PM | 165 44 39 0 248 38 28 3 0 69 1 40 6 0 47 11 26 179 0 216 580
01:30PM | 159 30 21 0 210 21 43 3 0 67 5 39 11 0 55 13 23 144 0 180 512
01:45PM | 167 37 22 0 226 30 30 4 0 64 2 43 6 0 51 27 25 187 1 240 581
Tota Volume | 644 154 101 0 899 | 122 126 11 0 259 8 168 32 0 208 74 98 681 1 854 | 2220

%App.Totdl | 716 171 112 0 471 486 42 0 38 808 154 0 87 115 797 01
PHF | 964 .875 .647 .000 906 | .803 .733 .688 .000 938 | 400 .913 .727 .000 945 | 685 .942 910 .250 .890 .955




N/S: Winchester Street PRECISION File Name : 144128 C

D ATA A
E/W: Dedham Street/ Needham Street INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Heavy Vehicles
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 4 0 0 0 0 1 0 0 0 0 0 0 1 9 0 15
12:45 PM 3 0 0 0 1 0 0 0 0 0 0 0 0 0 2 0 6
Tota 7 0 0 0 1 1 0 0 0 0 0 0 0 1 11 0 21
01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 4
01:15PM 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
01:30 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 3
01:45PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1
Tota 2 0 0 0 0 0 0 0 0 1 0 0 0 2 5 0 10
02:00 PM 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3
02:15PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2
02:30 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:45 PM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 3
Total 5 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 9
03:00 PM 1 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 3
03:15 PM 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 2
Grand Total 15 2 0 0 2 1 0 0 0 1 0 0 0 3 21 0 45
Apprch % 88.2 11.8 0 0 66.7 333 0 0 0 100 0 0 0 12.5 87.5 0
Tota % 333 44 0 0 44 22 0 0 0 22 0 0 0 6.7 46.7 0
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total \

Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 4 0 0 0 4 0 1 0 0 1 0 0 0 0 0 0 1 9 0 10 15
12:45 PM 3 0 0 0 3 1 0 0 0 1 0 0 0 0 0 0 0 2 0 2 6
01:00 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 3 0 4 4
01:15PM 1 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 2
Total Volume 8 0 0 0 8 1 1 0 0 2 0 1 0 0 1 0 2 14 0 16 27

% App. Total | 100 0 0 0 50 50 0 0 0 100 0 0 0 125 875 0
PHF | .500 .000 .000 .000 500 | .250 .250 .000 .000 .500 | .000 .250 .000 .000 .250 | .000 .500 .389 .000 400 450




N/S: Winchester Street PRECISION File Name : 144128 C
E/W: Dedham Street/ Needham Street INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Peds and Bicycles
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
_?tart Right Thru Left | PedsEB | Pedswe Right Thru Left | pedssB reishe | Right Thru Left | peswe | PedsEB Right Thru Left | pedsne | Pedsss | Int. Total
me
12:30 PM 1 6 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8
12:45 PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 3
Total 1 7 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 11
01:00 PM 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2
01:15PM 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
01:30 PM 0 2 0 2 0 0 0 0 0 2 0 2 0 0 3 0 0 1 0 0 12
01:.45 PM 0 0 0 0 0 0 0 0 2 0 0 0 0 2 1 0 0 2 0 0 7
Total 0 4 0 2 0 0 0 0 2 2 0 3 0 3 4 0 0 3 0 0 23
02:00 PM 0 0 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 5
02:15 PM 0 1 0 0 0 0 0 0 2 1 0 0 0 0 1 1 1 0 0 0 7
02:30 PM 0 0 0 0 0 0 0 0 1 2 0 0 0 3 0 0 0 0 0 0 6
02:45 PM 2 0 0 0 1 0 0 0 0 0 0 0 0 0 3 0 0 1 0 0 7
Tota 2 1 0 0 1 0 0 0 3 8 0 0 0 3 4 1 1 1 0 0 25
03:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 4 0 0 0 0 0 5
03:15PM 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2
Grand Total 3 12 0 2 2 0 0 0 7 12 0 3 0 6 13 1 1 4 0 0 66
Apprch% | 158 63.2 0 105 105 0 0 0 368 632 0 136 0 273 591 | 167 16.7 66.7 0 0
Tota % 45 182 0 3 3 0 0 0 106 182 0 45 0 9.1 197 15 15 6.1 0 0
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ pe: ‘ P’”:SB App.Totd | Right ‘ Thru ‘ Left ‘ P“’; Ps:sa App.Tota | Right ‘ Thru ‘ Left ‘ P“V;Z P | ppp.Totd | Right ‘ Thru ‘ Left ‘ pS:SB PB: App.Totd | Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 2 0 2 0 4 0 0 0 0 2 2 0 2 0 0 3 5 0 0 1 0 0 1 12
01:45 PM 0 0 0 0 0 0 0 0 0 2 0 2 0 0 0 2 1 3 0 0 2 0 0 2 7
02:00 PM 0 0 0 0 0 0 0 0 0 0 5 5 0 0 0 0 0 0 0 0 0 0 0 0 5
02:15PM 0 1 0 0 0 1 0 0 0 2 1 3 0 0 0 0 1 1 1 1 0 0 0 2 7
Total Volume 0 3 0 2 0 5 0 0 0 4 8 12 0 2 0 2 5 9 1 1 3 0 0 5 31
% App. Total 0 60 0 40 0 0 0 0 333 667 0 222 0 222 556 20 20 60 0 0
PHF | .000 375 .000 .250 .000 .313 | .000 .000 .000 .500 .400 .600 | 000 .250 .000 .250 .417 450 | 250 250 375 .000 .000 .625 .646




N/S: Winchester Street PRECISION File Name : 144128 C

D ATA A
E/W: Dedham Street/ Needham Street INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Winchester Street Dedham Street Winchester Street Needham Street
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:00 PM
01:00 PM 153 43 19 0 215 33 25 1 0 59 0 46 9 0 55 23 25 174 0 222 551
01:15PM 166 44 39 0 249 38 28 3 0 69 1 41 6 0 438 11 26 179 0 216 582
01:30 PM 160 30 21 0 211 21 43 3 0 67 5 39 11 0 55 13 24 145 0 182 515
01:45 PM 167 37 22 0 226 30 30 4 0 64 2 43 6 0 51 27 25 188 1 241 582
Total Volume | 646 154 101 0 901 | 122 126 11 0 259 8 169 32 0 209 74 100 686 1 861 2230
%App.Total | 71.7 171 112 0 471 48.6 4.2 0 38 809 153 0 86 116 797 0.1
PHF | .967 .875 .647 .000 905 | .803 .733 .688 .000 938 | 400 .918 .727 .000 950 | 685 962 .912 .250 .893 .958
Cas | 644 154 101 0 899 | 122 126 11 0 259 8 168 32 0 208 74 98 681 1 854 | 2220
%Cars | 99.7 100 100 0 998 | 100 100 100 0 100 | 100 99.4 100 0 995 | 100 980 99.3 100 99.2 99.6
Heavy Vehicles 2 0 0 0 2 0 0 0 0 0 0 1 0 0 1 0 2 5 0 7 10
9% Heavy Vehidles 0.3 0 0 0 0.2 0 0 0 0 0 0 06 0 0 0.5 0 20 0.7 0 0.8 04
Winchester Street
Out In _Total
971 899 1870
6 2 8
977 901 1878
644 154 101 0
2 0 0 0
646 154 101 0
j{_i?ht Thru Left U-Turn
Peak Hour Data
=28 [398= 2
B ° BE T “E8.5 ) bl
g’ EREE North = o N g
‘g = % = g:g' e Peak Hour Begins at 01:00 P c g - § 3
5] < o< = B BP3
S ~ < Cars o © o © g}
S T~ ‘09:31 Heavy Vehicles v =B ob @
Zs S |8 — ol £ c —
o 5 4 NS
= = B S
D 3 oo o
Left Thru Right U-Turn
32 168 8 0
0 1 0 0
32 169 8 0
239 208 447
0 1 1
239 209 448
Out ) In Total




N/S: Needham Street PRECISION File Name : 144128 D
E/W: Parking Lot/South Site Dr/Loop Dr INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars - Heavy Vehicles
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
_ﬁg; ::: Right | Thru | Left | urun | Right :; Thru | Left | urun | Right | Thru | °% | Left | umn | Right | Thru | Left ”:‘ U-Tum ::: ::"m - “:‘ UTum | Int. Totd
12:30 PM 0 0 205 2 1 0 0 0 1 0 1 209 0 0 0 2 0 1 0 0 0 0 0 0 0| 422
12:45 PM 0 0 201 0 0 0 0 0 0 0 1 220 0 0 0 1 0 0 0 0 0 0 0 0 0| 423
Total 0 0 406 2 1 0 0 0 1 0 2 429 0 0 0 3 0 1 0 0 0 0 0 0 0| 845
01:00 PM 0 0 185 0 0 0 0 0 0 0 0 223 0 1 0 0 0 0 0 0 0 1 0 0 0| 410
01:15 PM 0 0 191 0 0 0 0 0 0 0 1 214 0 0 0 3 0 0 0 0 0 2 0 0 0| 411
01:30 PM 0 0 231 0 0 1 0 0 0 0 0 214 0 0 0 0 0 0 0 0 0 0 0 0 0| 446
01:45 PM 0 0 216 0 0 0 0 0 0 0 1 236 0 0 0 0 0 0 0 0 0 0 0 0 0| 453
Total 0 0 823 0 0 1 0 0 0 0 2 887 0 1 0 3 0 0 0 0 0 3 0 0 0] 1720
02:00 PM 0 0 202 2 0 1 0 0 1 0 3 221 0 0 0 0 0 0 0 0 0 2 0 0 0| 432
02:15PM 0 0 209 0 0 1 0 0 0 0 0 205 0 0 0 0 0 0 0 0 0 2 0 0 0| 417
02:30 PM 0 0 172 0 0 2 0 0 0 0 2 215 0 0 0 2 0 0 0 0 0 0 0 0 0| 393
02:45 PM 0 0 192 0 0 0 0 0 0 0 0 228 0 0 0 0 0 0 0 0 0 1 0 0 0] 421
Total 0 0 775 2 0 4 0 0 1 0 5 869 0 0 0 2 0 0 0 0 0 5 0 0 0 | 1663
03:00 PM 0 0 183 1 1 2 0 0 1 0 3 218 0 0 0 0 0 0 0 0 0 0 0 0 0| 409
03:15PM 0 0 191 2 0 2 0 0 0 0 2 191 0 0 0 3 0 0 0 0 0 0 0 0 0| 391
Grand Total 0 0 2378 7 2 9 0 0 3 0| 14 250 0 1 0] 11 0 1 0 0 0 8 0 0 0 | 5028
Apprch % 0 0 96 03 01| 75 0 0 25 0| 05 994 0 0 0917 0 83 0 0 0 100 0 0 0
Total % 0 0 473 01 0] 02 0 0 01 0] 0.3 516 0 0 0] 02 0 0 0 0 0 02 0 0 0
Cars 0 0 2334 7 2 8 0 0 3 0| 14 o272 0 0 0 9 0 1 0 0 0 8 0 0 0 | 4978
% Cars 0 0O 99 100 100 | 889 0 0 100 0] 100 99.2 0 0 0| 818 0 100 0 0 0 100 0 0 0 99
Heavy Vehicles 0 0 24 0 0 1 0 0 0 0 0 22 0 1 0 2 0 0 0 0 0 0 0 0 0 50
96 Heavy Vehicies 0 0 1 0 0111 0 0 0 0 0 08 0 100 0] 182 0 0 0 0 0 0 0 0 0 1
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
satime | [ | 1o Lt | U] g | o [ e ] | g [ | L g L [ | o] e | e [ [ [ ]|,
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 022 0 0 231 1 0 0 0 O 1/ 02« 0 O O24| 0 0O O O O o, 0 0 0 O O 0| 446
01:45 PM 0O O 26 0 026/ 0 0 O 0 O 0| 1 2 0 O 0237, 0 0 0O O O o, 0 0 0 O O 0| 453
02:00 PM 0 0 220 2 0 204 1 0 0 1 o0 2 321 0 0 024 0 0 O O O o, 0 2 0 0 O 2432
02:15 PM O 0 200 0 0O 209 1 0 0 0 o0 1] 0 s 0O O O 25| 0 0 0O 0 O 0, 0 2 0 0 O 2| 417
Toavoue | O O 88 2 0 80| 3 0 O 1 O 4, 4 s O O O 80| 0 0O O O O 0, 0 4 0 0 O 4 | 1748
wappod | O 0 98 02 O 75 0 025 0 05 s O O O 0O 0 0 0 o 0O 10 0O O O
PHF | 000 o0 920 250 o000 931 | 750 o000 000 250 000 500 | 333 928 o000 000 000 928 | 000 o000 000 000 000 .000 | oo 500 000 000 000 500 | .965
Cars 0 0 e 2 087, 3 0 0 1 O 4| 4 s 0O O O 89| 0 0O O O O o, 0 4 0 0 O 4 | 1744
% Cars 0 O 97 200 0 97 100 O O 200 O 100|120 99 O O O 99| 0 0 O O O Ol O o O O O 100 |98
veyvaics | O O 3 0 O 310 0 O O O 0 0 1. 0 O O 11 0 0 O O O 0o, 0 0 0 0 O 0 4
el 0 003 0O 0 03/ 0 0O 0 O O 0 0Oor 0 O O O1, 0O O O 0 O o, 0 0 0 O O 0] 02




N/S: Needham Street PRECISION File Name : 144128 D
E/W: Parking Lot/South Site Dr/Loop Dr INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
_ﬁg; ::: Right | Thru | Left | urunm | Right :; Thru | Left | urum | Right | Thru Bz‘ Left | umun | Right | Thru | Left ”:‘ U-Tum ::: ::"m B:‘ “:‘ UTum | Int. Total
12:30 PM 0 0 204 2 1 0 0 0 1 0 1 19 0 0 0 2 0 1 0 0 0 0 0 0 0| 411
12:45 PM 0 0 198 0 0 0 0 0 0 0 1 219 0 0 0 1 0 0 0 0 0 0 0 0 0| 419
Total 0 0 402 2 1 0 0 0 1 0 2 418 0 0 0 3 0 1 0 0 0 0 0 0 0| 830
01:00 PM 0 0 184 0 0 0 0 0 0 0 0 220 0 0 0 0 0 0 0 0 0 1 0 0 0| 405
01:15 PM 0 0 191 0 0 0 0 0 0 0 1 214 0 0 0 3 0 0 0 0 0 2 0 0 0| 411
01:30 PM 0 0 230 0 0 1 0 0 0 0 0 214 0 0 0 0 0 0 0 0 0 0 0 0 0| 445
01:45 PM 0 0 216 0 0 0 0 0 0 0 1 23 0 0 0 0 0 0 0 0 0 0 0 0 0| 452
Total 0 0 821 0 0 1 0 0 0 0 2 883 0 0 0 3 0 0 0 0 0 3 0 0 0| 1713
02:00 PM 0 0 201 2 0 1 0 0 1 0 3 221 0 0 0 0 0 0 0 0 0 2 0 0 0| 431
02:15 PM 0 0 208 0 0 1 0 0 0 0 0 205 0 0 0 0 0 0 0 0 0 2 0 0 0| 416
02:30 PM 0 0 170 0 0 2 0 0 0 0 2 215 0 0 0 0 0 0 0 0 0 0 0 0 0| 389
02:45 PM 0 0 187 0 0 0 0 0 0 0 0 225 0 0 0 0 0 0 0 0 0 1 0 0 0| 413
Total 0 0 766 2 0 4 0 0 1 0 5 866 0 0 0 0 0 0 0 0 0 5 0 0 0| 1649
03:00 PM 0 0 180 1 1 1 0 0 1 0 3 215 0 0 0 0 0 0 0 0 0 0 0 0 0| 402
03:15 PM 0 0 185 2 0 2 0 0 0 0 2 190 0 0 0 3 0 0 0 0 0 0 0 0 0| 384
Grand Total 0 0 2334 7 2 8 0 0 3 0| 14 =7 0 0 0 9 0 1 0 0 0 8 0 0 0| 4978
Apprch % 0 0 96 03 01]727 0 0 273 0| 05 995 0 0 0] 90 0 10 0 0 0 100 0 0 0
Tota % 0 0 43 01 0] 02 0 0 01 0| 03 517 0 0 0| 02 0 0 0 0 0 02 0 0 0
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
santime | " [ | 1o Lt | U] g | o [ e | 0] [ [ | o e | U] g [ [ [ e | ] e e e [ o [ o[ e
Peak Hour for Enti rerlntersection Begins at 01:30 PM
01:30 PM 0 02 0 0201 0 0 0 O 1/ 02« 0 O 0 214 0 0 O 0 O 0oL 0 0 0 0 O 0| 445
01:45 PM 0 026 0 026 0 0 0O 0 O 0| 1 2 0 O 0286 0 0 0 0 O 0/ 0 0 0 0 O 0 | 452
02:00 PM 0 0om 2 023/ 12 0 O 1 O 2| 3212 0 0O 0 24| 0 0 O O O oL 0 2 0 0 O 2] 431
02:15 PM O O 208 0O O 208, 1 0 0O 0 O 1/ 0 2s 0 O O 205 0 0 0 0 O 0/ 0 2 0 0 O 2| 416
rodvoume | O O 85 2 0 87| 3 0 0 1 O 4 4 s O O 0 89| 0 0O O O O 0/ 0 4 0 0 O 4 | 1744
waptod | 0 0 98 02 0 75 0 025 0 05 s O O O 0O 0 0 0 o 0 10 O 0 O
PHF | 000 o0 920 250 o000 .932 | 750 o000 000 250 000 500 | 333 931 o000 000 o000 931 | 000 o000 000 000 000 .000 | oo 500 000 000 000 500 | .965




PRECISION

N/S: Needham Street D AT A File Name : 144128 D
E/W: Parking Lot/South Site Dr/Loop Dr INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Heavy Vehicles
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
_ﬁg; ::: Right | Thru | Left | urun | Right :; Thru | Left | urun | Right | Thru | °% | Left | umn | Right | Thru | Left ”:‘ U-Tum ::: ::"m - “:‘ UTum | Int. Totd
12:30 PM 0 0 1 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 0 0 0 0 0 0 11
12:45 PM 0 0 3 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 4
Total 0 0 4 0 0 0 0 0 0 0 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 15
01:00 PM 0 0 1 0 0 0 0 0 0 0 0 3 0 1 0 0 0 0 0 0 0 0 0 0 0 5
01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
01:45 PM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Total 0 0 2 0 0 0 0 0 0 0 0 4 0 1 0 0 0 0 0 0 0 0 0 0 0 7
02:00 PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:15PM 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:30 PM 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 4
02:45 PM 0 0 5 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 8
Total 0 0 9 0 0 0 0 0 0 0 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 14
03:00 PM 0 0 3 0 0 1 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 7
03:15PM 0 0 6 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Grand Total 0 0 24 0 0 1 0 0 0 0 0 22 0 1 0 2 0 0 0 0 0 0 0 0 0 50
Apprch % 0 0 100 0 0| 100 0 0 0 0 0 957 0 43 0| 100 0 0 0 0 0 0 0 0 0
Tota % 0 0 48 0 0 2 0 0 0 0 0 4 0 2 0 4 0 0 0 0 0 0 0 0 0
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
santime | " [ | 1o Lt | U] g | o [ e | 0] [ [ | o e | U] g [ [ [ e | ] e e e [ o [ o[ e
Peak Hour for Enti rerlntersection Begins at 02:30 PM
02:30 PM 0O 0 2 0 O 2, 0 0 0 O O o, 0 0 O O O 0o 2 0 O 0 O 2/, 0 0 0 O O 0 4
02:45 PM 0O 0 5 0 O 50 0 0 0 O o, 0 3 0 0 O 3] 0 0 0 0 O o0, 0 0 0 O O 0 8
03:00 PM 0O 0 3 0 o0 311 0 0 0 O 11 0 3 0 0 O 3] 0 0 0 0 O o0, 0 0 0 O O 0 7
03:15PM 0O 0 6 0 O 6/ 0 0 0 O O 0l 01 0 0 O 1] 0 0 0O O O 0, 0O 0 0 0 O 0 7
Tavome | O O 16 O O 16| 1 O O O O 110 7 0 0 O 7(2 0 0 O O 2,0 0 0 O O 0| 26
9% App. Totd 0 0 10 0O 0 100 0O 0 0o o 0 100 0O 0 o0 100 0O 0O 0 o 0O 0 0O 0 o
PHF | 000 o0 667 000 000 667 | 250 o000 000 o000 000 250 | o000 583 000 000 000 583 | 250 o000 000 000 000 250 | o0 000 000 000 .00 .000 | .813




N/S: Needham Street

PRECISION
D ATA

File Name : 144128 D

E/W: Parking Lot/South Site Dr/Loop Dr INDUSTRIES, LLC Site Code : 19530953
. P.O.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Peds and Bicycles
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
S | oo | g | | et | % ] L g | o [ Lt | 2 | % e | | o et | o g | e | e[ | e e e [ [ [ e
12:30 PM o o 4 o 0 0/ O O OO 3 2,0 2 0 O O O[O0 O O O0O 4 4,0 0 0 0 4 4 2
12:45 PM o 0o o o 0o 0j O OO O 1 0|l OO O O O O] 0 O 0O 0 2 0] 0 0 0 0 2 o0 5
Total o o 4 o o0 0/ O O OO 4 20 2 0 0O O O/ 0 O O O 6 4/, 0 0 0 0 6 4| 322
01:00 PM o o 1 0o o 0,0 O O O 2 3]0 1 o 0 o0 0o, 0O O O O 3 4 0 0 0 O 3 3 2
01:15 PM o o o o o 0,0 O O O 4 4, 0 0 O O 1 0f O O O O 2 0,0 0 0 0 2 o0 13
01:30 PM o o0 1 o O O0j] 0 O O 0 4 2|0 1P 0 o o o, 0 O O O OoO oOfLo o o o o o 8
01:45 PM o 0 o o o 0, 0 00O 0 3 1,0 0 0O 0O 1 0] 0 O O O O O, 0 O O O o0 o0 5
Total o 0 2 0O O 0] 0 O O 0 13 10 o 2 0 0O 2 0/ 0 O O O 5 4, 0 O O 0 5 3| 4
02:00 PM o o o o o 0,0 O O O oO 10 0 O O O O0O,0 0O O O 0O 0,0 0 0 O0 o0 o 1
02:15 PM o o o o 1 0,0 O O O 4 0/ 0 O O 0O O O/,0 0 O O 0O O0O,O0 O 0 O0 o0 o 5
02:30 PM o o 2 o0 o0 0,0 O O O o 8 0 2 0 O O O0O{[0O0 O O O O O, 0 O O O o0 0] 122
02:45 PM o 0 2 0 0O 0] 0O O O O 5 5 0 0 0 0O 0 0] 0 060 0O O O 0|0 0 0 o0 o o] 1
Total o o 4 0 1 0,0 O O O 914/ 0 2 0 0 O O0OfO0O O O O O O, 0 O O O 0 0] 3
03:00 PM o o o o o 0,0 O O O 2 21/ 0 0 O 0O O O, 0 O O O 1 0,0 0 0 0 o0 o 4
03:15 PM o o o o o o0oj O O O O 2 5,0 4 0 0 0 0, 0 0 0 0 O 00 0 0 O O0 0] 1
Grand Total 0o 010 O 1 0, 0 O O 0 30 32 010 O O 2 0/ 0 O O 0 12 8/ 0 0 0O O 1 7\ 123
Apprch % 0 0 9o 0 92 0| O O O O 484 518 0 833 0 0 7 0L 0O 0O O O 60 40| 0 O O O 61 389
Total % 0 0 81 0 o8 0] 0O 0 O O 24 26 0 81 0 0 16 0 0O 0 O O 98 65 0O 0O O 0 89 57
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
e e L o P I B e o o O e I B L I R TR v 0 o S ) el el B B e ol 0 Dl e B R
Peak Hour Ar:gys's From 12:30 PM to 03:15 PM - Peak 1 of‘ 1 ’ : ' ’ . ‘ ! ’
Peak Hour for Entire Intersection Begins at 12:30 PM
2o | 0O O 4 0 0 O 4,0 0 0 0 3 2 50 2 0 0 0 O 2,0 0 0 0 4 4 8/ 0 0 0 0 4 4 8| 27
2esem | 0O O O O O O 0,0 0 0 0 1 O 110 0 0 O O O 0,0 0 0O 0 2 O 20 0 0 0 2 O 2 5
oocom | O O 1 0 O O 110 0 0 0 2 3 50 1 0 0 0 O 110 0 0 0 3 4 7,0 0 0 0O 3 3 6 20
ozsemy | 0O 0O 0O 0O O O 0J]0 0O 0O 0O 4 4 8/0 0 0 0O 1 0 110 0 0 0 2 0 2/ 0 0 00 2 0 2|13
rwavame | O 0O 5 0 0 O 50 0 0 0100 9 190 3 0 0 1 O 4,0 0 0 0 112 8 19/ 0 0O O O 112 7 18] 65
wamtaa | O 0 10 0 0 O O O O O s aa 07 0 02 0 0O 0O O O so 0 0 0 O a1 s
PHFE | o0 ow 55 o0 ow om 313 | ow o0 o0 oo o5 sz 594 | oo a5 o0 o0 2 oo 500 | ow o0 o om0 e s 594 | ow oo oo oo e am 563 | .602




N/S: Needham Street PRECISION File Name : 144128 D

. i D ATA .
E/W: Parking Lot/South Site Dr/Loop Dr INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Needham Street Parking Lot Needham Street South Site Drive Loop Driveway
From North From East From South From West From Northwest
sattime | [ | 1o Lt | U] g | o [ e | ] | g [ | L g [ | [ e | ] | e [ [ [ ] ],
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 022 0O 02811 O O O O 1/ 02« 0O O O24| 0O 0O O O O o, 0 0 0 O O 0| 446
otspm | O O 28 O O 26 0 0 O O O O 1 28 O O 0237 0 0 O O O o, 0 0 0 O O 0| 453
oz00PM | O O 22 2 0 24| 2 O O 1 O 2, 322 0O O 024, 0 0 O 0 O o, 0 2 0 0 O 2| 432
02:15 PM O O 200 0O 0209, 1 0 0 0 O 1] 0 s 0O O O 25| 0 0 0O 0 O 0l 0 2 0 0 O 2| 417
raavoue | O O 88 2 0 80| 3 0 O 1 O 4| 4 s O O O 80| 0O 0 O O O oL 0 4 0 0 O 4 | 1748
waptid | O 0 w8 02 0 75 0 025 0 05 s 0O O O 0O 0 0 0 o 0O 10 0O O O
PHF | 000 000 920 250 o000 .931 | 750 o000 000 25 .00 500 | 333 28 000 000 000 .928 | 000 000 000 o000 o000 .000 | o0 500 000 000 000 .500 | .965
Cas| 0O O & 2 0 87 3 0 O 1 O 4, 485 0O 0O 089 0 0 O 0 O o, 0 4 0 0 O 4 | 1744
% Cars 0 O 97 200 0 997 1000 O O 200 O 100|120 99 O O 0 99| 0 0 O O O 0| O 0o O O O 100 |98
weyveos | 0 O 3 O O 3, 0 O O O O o0o/,0 1 O OO 1{0 O O O O 00 O O O O o6 4
*ew ) 0 003 O O 03/ 0 0 0 0O O O/ 0Oo01 O O OWOLH O O 0 O O o, 0 0 0 O O 0] 02
Needham Street
Out In _Total
878 857 1735
1 3 4
879 860 1739
[ | |
0 0 855 2 0
0 0 3 0 0
0 0 858 2 0
Hard Right Thru Left U-Turn
Ii?ht ‘_?
ooz, Peak Hour Data +2
1 c O
EOOO T - gwow
e CC%e 4 I S
< s North 'L‘gg e
a8 [odd _ e o Y
= C oo 5 Peak Hour Begins at 01:30 P! 4 =1
&= - E—» «—3 = 5 5|
n £ b= @
< Cars ocloo so |
3 o olo & Heavy Vehicles 2
O o oo < -
"8 3 FPow g
ocoo £ = Slo 62
L S =
L c
D S oo o
ﬁ Bear T F’
Left Left Thru Right U-Turn
0 0 875 4 0
0 0 1 0 0
‘O 0 876 4 ‘0
\
860 879 1739
3 1 4
863 880 1743
Out In Total
Needham Street




N/S: Needham Street PRECISION File Name : 144128 E

D ATA
E/W: Driveway/ Center Site Driveway INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars - Heavy Vehicles
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 0 194 1 0 3 0 2 0 3 216 1 0 2 0 0 422
12:45 PM 0 193 1 0 2 0 4 0 1 216 1 0 1 0 0 0 419
Total 0 387 2 0 5 0 6 0 4 432 2 0 3 0 0 0 841
01:00 PM 0 185 0 0 5 0 1 0 1 227 0 0 1 0 0 0 420
01:15PM 0 182 0 0 3 0 3 0 0 207 0 0 0 0 0 0 395
01:30 PM 0 212 1 0 4 0 5 0 1 208 3 0 1 0 0 0 435
01:45PM 0 207 3 0 2 0 3 0 1 234 0 0 1 0 1 0 452
Tota 0 786 4 0 14 0 12 0 3 876 3 0 3 0 1 0 1702
02:00 PM 0 202 0 0 6 0 1 0 2 219 1 0 2 0 0 0 433
02:15PM 0 196 3 0 3 0 5 0 2 208 0 0 2 0 0 0 419
02:30 PM 0 155 0 0 7 0 5 0 1 219 0 0 0 0 0 0 387
02:45 PM 0 192 0 0 6 0 0 0 1 216 0 0 0 0 0 0 415
Total 0 745 3 0 22 0 11 0 6 862 1 0 4 0 0 0 1654
03:00 PM 0 173 0 0 5 0 2 0 2 226 0 0 0 0 0 0 408
03:15 PM 0 188 0 0 9 0 7 0 0 191 0 1 0 0 0 0 396
Grand Tota 0 2279 9 0 55 0 38 0 15 2587 6 1 10 0 1 0 5001
Apprch % 0 99.6 0.4 0 50.1 0 40.9 0 0.6 99.2 0.2 0 90.9 0 9.1 0
Tota % 0 456 0.2 0 11 0 0.8 0 0.3 51.7 0.1 0 0.2 0 0 0
Cars 0 2263 9 0 55 0 38 0 15 2564 6 1 10 0 1 0 4962
% Cars 0 993 100 0 100 0 100 0 100 99.1 100 100 100 0 100 0 99.2
Heavy Vehicles 0 16 0 0 0 0 0 0 0 23 0 0 0 0 0 0 39
% Heavy Vehicles 0 0.7 0 0 0 0 0 0 0 0.9 0 0 0 0 0 0 0.8
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ Left \ U-Tum \ App.Totd | Right \ Thru \ Left \ U-Tumn \ App.Totd | Right \ Thru \ L eft \ U-Tumn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 212 1 0 213 4 0 5 0 9 1 208 3 0 212 1 0 0 0 1 435
01:45 PM 0 207 3 0 210 2 0 3 0 5 1 234 0 0 235 1 0 1 0 2 452
02:00 PM 0 202 0 0 202 6 0 1 0 7 2 219 1 0 222 2 0 0 0 2 433
02:15 PM 0 196 3 0 199 3 0 5 0 8 2 208 0 0 210 2 0 0 0 2 419
Total Volume 0 817 7 0 824 15 0 14 0 29 6 869 4 0 879 6 0 1 0 7| 1739
% App. Total 0 992 0.8 0 51.7 0 483 0 0.7 98.9 0.5 0 85.7 0 143 0
PHF | .000 .963 .583 .000 967 | .625 .000 .700 .000 .806 | .750 .928 .333 .000 .935 | .750 .000 .250 .000 .875 .962
Cars 0 814 7 0 821 15 0 14 0 29 6 867 4 0 877 6 0 1 0 7| 1734
% Cars 0 996 100 0 99.6 | 100 0 100 0 100 | 100 99.8 100 0 99.8 | 100 0 100 0 100 99.7
Heavy Vehicles 0 3 0 0 3 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 5
% Heavy Vehicles 0 04 0 0 0.4 0 0 0 0 0 0 02 0 0 0.2 0 0 0 0 0 0.3




N/S: Needham Street PRECISION File Name : 144128 E

! A A D ATA A
E/W: Driveway/ Center Site Driveway INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 0 193 1 0 0 3 206 1 0 2 0 0 0 411
12:45 PM 0 189 1 0 2 0 4 0 1 215 1 0 1 0 0 0 414
Total 0 382 2 0 5 0 6 0 4 421 2 0 3 0 0 0 825
01:00 PM 0 184 0 0 5 0 1 0 1 224 0 0 1 0 0 0 416
01:15PM 0 182 0 0 3 0 3 0 0 207 0 0 0 0 0 0 395
01:30 PM 0 211 1 0 4 0 5 0 1 208 3 0 1 0 0 0 434
01:45PM 0 207 3 0 2 0 3 0 1 233 0 0 1 0 1 0 451
Tota 0 784 4 0 14 0 12 0 3 872 3 0 3 0 1 0 1696
02:00 PM 0 201 0 0 6 0 1 0 2 219 1 0 2 0 0 0 432
02:15PM 0 195 3 0 3 0 5 0 2 207 0 0 2 0 0 0 417
02:30 PM 0 154 0 0 7 0 5 0 1 219 0 0 0 0 0 0 386
02:45 PM 0 189 0 0 6 0 0 0 1 213 0 0 0 0 0 0 409
Total 0 739 3 0 22 0 11 0 6 858 1 0 4 0 0 0 1644
03:00 PM 0 173 0 0 5 0 2 0 2 223 0 0 0 0 0 0 405
03:15 PM 0 185 0 0 9 0 7 0 0 190 0 1 0 0 0 0 392
Grand Tota 0 2263 9 0 55 0 38 0 15 2564 6 1 10 0 1 0 4962
Apprch % 0 99.6 0.4 0 50.1 0 40.9 0 0.6 99.1 0.2 0 90.9 0 9.1 0
Tota % 0 456 0.2 0 11 0 0.8 0 0.3 51.7 0.1 0 0.2 0 0 0
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 01:30 PM

01:30 PM 0 211 1 0 212 4 0 5 0 9 1 208 3 0 212 1 0 0 0 1 434
01:45PM 0 207 3 0 210 2 0 3 0 5 1 233 0 0 234 1 0 1 0 2 451
02:00 PM 0 201 0 0 201 6 0 1 0 7 2 219 1 0 222 2 0 0 0 2 432
02:15PM 0 19 3 0 198 3 0 5 0 8 2 207 0 0 209 2 0 0 0 2 417
Total Volume 0 814 7 0 821 15 0 14 0 29 6 867 4 0 877 6 0 1 0 7| 1734

% App. Total 0 9.1 09 0 51.7 0 483 0 07 989 05 0 85.7 0 143 0
PHF | .000 .964 .583 .000 968 | 625 .000 .700 .000 .806 | .750 .930 .333 .000 937 | .750 .000 .250 .000 .875 .961




N/S: Needham Street PRECISION File Name : 144128 E

. . . D ATA .
E/W: Driveway/ Center Site Driveway INDUSTRIES, LLC Site Code : 19530953
. P.O.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Heavy Vehicles
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West
Start Time Rigt [ Thru |  Left] U-Tumn Right [ Thru | Left | U-Turn Right | Thru | Left | U-Turn Rigt [ Thru |  Left]| U-Tumn | Int.Tota |
12:30 PM 0 1 0 0 0 0 0 0 0 10 0 0 0 0 0 0 11
12:45 PM 0 4 0 0 0 0 0 0 0 1 0 0 0 0 0 0 5
Total 0 5 0 0 0 0 0 0 0 11 0 0 0 0 0 0 16
01:00 PM 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0 4
01:15PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
01:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
01:45 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1
Tota 0 2 0 0 0 0 0 0 0 4 0 0 0 0 0 0 6
02:00 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:15PM 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 2
02:30 PM 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
02:45 PM 0 3 0 0 0 0 0 0 0 3 0 0 0 0 0 0 6
Total 0 6 0 0 0 0 0 0 0 4 0 0 0 0 0 0 10
03:00 PM 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 3
03:15 PM 0 3 0 0 0 0 0 0 0 1 0 0 0 0 0 0 4
Grand Tota 0 16 0 0 0 0 0 0 0 23 0 0 0 0 0 0 39
Apprch % 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0
Tota % 0 41 0 0 0 0 0 0 0 59 0 0 0 0 0 0
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West

Start Time | Right \ Thru \ Left \ U-Tun \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Totd | Right \ Thru \ Left\ U-Turn \ App.Tod | Right \ Thru \ Left\ U-Tumn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1

Peak Hour for Entire Intersection Begins at 12:30 PM

12:30 PM 0 1 0 0 1 0 0 0 0 0 0 10 0 0 10 0 0 0 0 0 11
12:45 PM 0 4 0 0 4 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 5
01:00 PM 0 1 0 0 1 0 0 0 0 0 0 3 0 0 3 0 0 0 0 0 4
01:15PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 6 0 0 6 0 0 0 0 0 0 14 0 0 14 0 0 0 0 0 20

% App. Total 0 100 0 0 0 0 0 0 0 100 0 0 0 0 0 0
PHF | .000 .375 .000 .000 .375 | .000 .000 .000 .000 .000 | .000 .350 .000 .000 .350 | .000 .000 .000 .000 .000 455




N/S: Needham Street PRECISION File Name : 144128 E

! A A D ATA A
E/W: Driveway/ Center Site Driveway INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Peds and Bicycles
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West
_?tart Right Thru Left | PedsEB | Pedswe Right Thru Left | pedssB reishe | Right Thru Left | peswe | PedsEB Right Thru Left | pedsne | Pedsss | Int. Total
Ime
12:30 PM 0 4 0 0 0 0 0 0 4 1 0 2 0 1 0 0 0 0 4 2 18
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3
Total 0 4 0 0 0 0 0 0 4 1 0 2 0 1 0 0 0 0 7 2 21
01:00 PM 0 1 0 0 0 0 0 0 2 3 0 1 0 0 0 0 0 0 2 3 12
01:15 PM 0 0 0 0 0 0 0 0 1 3 0 0 0 0 0 0 0 0 2 0 6
01:30 PM 0 1 0 0 0 0 0 0 2 1 0 2 0 0 0 0 0 0 0 0 6
01:45 PM 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
Total 0 2 0 0 0 0 0 0 6 8 0 3 0 0 0 0 0 0 4 3 26
02:00 PM 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 2 0 3
02:15PM 0 0 0 0 0 0 0 0 5 4 0 1 0 0 0 0 0 0 3 1 14
02:30 PM 0 2 0 0 0 0 0 0 0 4 0 2 0 0 0 0 0 0 1 0 9
02:45 PM 0 2 0 0 0 0 0 0 5 6 0 0 0 0 0 0 0 0 2 6 21
Total 0 4 0 0 0 0 0 0 10 15 0 3 0 0 0 0 0 0 8 7 47
03:00 PM 0 0 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 1 7
03:15PM 0 0 0 0 0 0 0 0 2 6 0 3 0 0 0 0 0 0 3 1 15
Grand Total 0 10 0 0 0 0 0 0 25 33 0 11 0 1 0 0 0 0 22 14 116
Apprch % 0 100 0 0 0 0 0 0 431 569 0 917 0 8.3 0 0 0 0 611 389
Tota % 0 8.6 0 0 0 0 0 0 216 284 0 9.5 0 0.9 0 0 0 0 19 121
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West
Start Time | Right ‘ Thru ‘ Left ‘ pe: ‘ P’”:SB App.Totd | Right ‘ Thru ‘ Left ‘ P“’; Ps:sa App.Tota | Right ‘ Thru ‘ Left ‘ P“V;Z Pez: App.Totd | Right ‘ Thru ‘ Left ‘ pS:SB PB: App.Totd | Int. Total
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 02:30 PM
02:30 PM 0 2 0 0 0 2 0 0 0 0 4 4 0 2 0 0 0 2 0 0 0 1 0 1 9
02:45 PM 0 2 0 0 0 2 0 0 0 5 6 11 0 0 0 0 0 0 0 0 0 2 6 8 21
03:00 PM 0 0 0 0 0 0 0 0 0 3 3 6 0 0 0 0 0 0 0 0 0 0 1 1 7
03:15PM 0 0 0 0 0 0 0 0 0 2 6 8 0 3 0 0 0 3 0 0 0 3 1 4 15
Total Volume 0 4 0 0 0 4 0 0 0 10 19 29 0 5 0 0 0 5 0 0 0 6 8 14 52
% App. Total 0 100 0 0 0 0 0 0 345 655 0 100 0 0 0 0 0 0 429 571
PHF | .000 500 .000 .000 .000 500 | .000 .000 .000 .500 .792 .659 | .000 417 .000 .000 .000 417 | .000 .000 .000 500 .333 438 .619




N/S: Needham Street PRECISION File Name : 144128 E

! A A D ATA A
E/W: Driveway/ Center Site Driveway INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Needham Street Site Driveway Needham Street Center Site Driveway
From North From East From South From West
Start Time | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left \ U-Turn \ App.Totd | Right \ Thru \ Left \ U-Turn \ App. Total \ Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 212 1 0 213 4 0 5 0 9 1 208 3 0 212 1 0 0 0 1 435
01:45 PM 0 207 3 0 210 2 0 3 0 5 1 234 0 0 235 1 0 1 0 2 452
02:00 PM 0 202 0 0 202 6 0 1 0 7 2 219 1 0 222 2 0 0 0 2 433
02:15PM 0 19 3 0 199 3 0 5 0 8 2 208 0 0 210 2 0 0 0 2 419
Total Volume 0 817 7 0 824 15 0 14 0 29 6 869 4 0 879 6 0 1 0 7| 1739
% App. Total 0 992 0.8 0 51.7 0 483 0 0.7 989 0.5 0 85.7 0 143 0
PHF | .000 .963 .583 .000 967 | .625 .000 .700 .000 .806 | .750 .928 .333 .000 935 | .750 .000 .250 .000 .875 .962
Cars 0 814 7 0 821 15 0 14 0 29 6 867 4 0 877 6 0 1 0 7| 1734
% Cars 0 996 100 0 99.6 | 100 0 100 0 100 | 100 99.8 100 0 99.8 | 100 0 100 0 100 99.7
Heavy Vehicles 0 3 0 0 3 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 5
9% Heavy Vehidles 0 04 0 0 04 0 0 0 0 0 0 02 0 0 0.2 0 0 0 0 0 0.3
Needham Street
Out In Total
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Needham Street




N/S: Needham Street PRECISION File Name : 144128 F
W: Site Driveway North INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars - Heavy Vehicles
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |
12:30 PM 0 192 0 218 0 0 0 0 410
12:45 PM 0 197 0 210 1 0 1 0 0 409
Tota 0 389 0 428 1 0 1 0 0 819
01:00 PM 2 187 0 227 0 0 0 1 0 417
01:15PM 1 181 0 215 0 0 0 0 0 397
01:30 PM 0 206 0 198 1 0 1 1 0 407
01:45PM 0 215 0 237 0 0 0 0 0 452
Tota 3 789 0 877 1 0 1 2 0 1673
02:00 PM 0 212 0 222 0 0 0 0 0 434
02:15 PM 0 195 0 206 1 0 1 0 0 403
02:30 PM 0 162 0 229 0 0 0 0 0 391
02:45 PM 0 199 0 238 0 0 0 0 0 437
Tota 0 768 0 895 1 0 1 0 0 1665
03:00 PM 0 177 0 214 2 0 0 0 0 393
03:15PM 0 184 0 187 0 0 2 0 0 373
Grand Total 3 2307 0 2601 5 0 5 2 0 4923
Apprch % 0.1 99.9 0 99.8 0.2 0 714 28.6 0
Total % 0.1 46.9 0 52.8 0.1 0 0.1 0 0
Cars 3 2291 0 2579 3 0 3 2 0 4881
% Cars 100 99.3 0 99.2 60 0 60 100 0 99.1
Heavy Vehicles 0 16 0 22 2 0 2 0 0 42
% Heavy Vehicles 0 0.7 0 0.8 40 0 40 0 0 0.9
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn | App. Total Thru | Left |  U-Turn | App. Tota Right | Left |  U-Turn | App.Tota Int. Total |
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 206 0 206 198 1 0 199 1 1 0 2 407
01:45PM 0 215 0 215 237 0 0 237 0 0 0 0 452
02:00 PM 0 212 0 212 222 0 0 222 0 0 0 0 434
02:15 PM 0 195 0 195 206 1 0 207 1 0 0 1 403
Total Volume 0 828 0 828 863 2 0 865 2 1 0 3 1696
% App. Total 0 100 0 99.8 0.2 0 66.7 333 0
PHF .000 .963 .000 .963 .910 .500 .000 .912 .500 .250 .000 .375 .938
Cars 0 823 0 823 860 2 0 862 2 1 0 3 1688
% Cars 0 994 0 99.4 99.7 100 0 99.7 100 100 0 100 99.5
Heavy Vehicles 0 5 0 5 3 0 0 3 0 0 0 0 8
% Heavy Vehicles 0 0.6 0 0.6 0.3 0 0 0.3 0 0 0 0 0.5




N/S: Needham Street PRECISION File Name : 144128 F
W: Site Driveway North INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Cars
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total |
12:30 PM 0 191 0 208 0 0 0 0 399
12:45 PM 0 193 0 209 1 0 1 0 0 404
Total 0 384 0 417 1 0 1 0 0 803
01:00 PM 2 186 0 224 0 0 0 1 0 413
01:15PM 1 181 0 215 0 0 0 0 0 397
01:30 PM 0 205 0 198 1 0 1 1 0 406
01:45 PM 0 214 0 235 0 0 0 0 0 449
Tota 3 786 0 872 1 0 1 2 0 1665
02:00 PM 0 210 0 222 0 0 0 0 0 432
02:15PM 0 194 0 205 1 0 1 0 0 401
02:30 PM 0 161 0 229 0 0 0 0 0 390
02:45 PM 0 196 0 235 0 0 0 0 0 431
Tota 0 761 0 891 1 0 1 0 0 1654
03:00 PM 0 177 0 213 0 0 0 0 0 390
03:15 PM 0 183 0 186 0 0 0 0 0 369
Grand Tota 3 2291 0 2579 3 0 3 2 0 4881
Apprch % 0.1 99.9 0 99.9 0.1 0 60 40 0
Tota % 0.1 46.9 0 52.8 0.1 0 0.1 0 0
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right \ Thru \ U-Turn \ App. Total Thru \ Left \ U-Turn \ App. Tota Right \ Left \ U-Turn \ App. Tota Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 205 0 205 198 1 0 199 1 1 0 2 406
01:45 PM 0 214 0 214 235 0 0 235 0 0 0 0 449
02:00 PM 0 210 0 210 222 0 0 222 0 0 0 0 432
02:15 PM 0 194 0 194 205 1 0 206 1 0 0 1 401
Total Volume 0 823 0 823 860 2 0 862 2 1 0 3 1688
% App. Total 0 100 0 99.8 0.2 0 66.7 333 0
PHF .000 .961 .000 .961 .915 .500 .000 917 .500 .250 .000 .375 .940




N/S: Needham Street PRECISION File Name : 144128 F
W: Site Driveway North INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Heavy Vehicles
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | U-Turn Thru | Left | U-Turn Right | Left | U-Turn Int. Total
12:30 PM 0 1 0 10 0 0 0 0 11
12:45 PM 0 4 0 1 0 0 0 0 0 5
Total 0 5 0 11 0 0 0 0 0 16
01:00 PM 0 1 0 3 0 0 0 0 0 4
01:15PM 0 0 0 0 0 0 0 0 0 0
01:30 PM 0 1 0 0 0 0 0 0 0 1
01:45 PM 0 1 0 2 0 0 0 0 0 3
Tota 0 3 0 5 0 0 0 0 0 8
02:00 PM 0 2 0 0 0 0 0 0 0 2
02:15PM 0 1 0 1 0 0 0 0 0 2
02:30 PM 0 1 0 0 0 0 0 0 0 1
02:45 PM 0 3 0 3 0 0 0 0 0 6
Tota 0 7 0 4 0 0 0 0 0 11
03:00 PM 0 0 0 1 2 0 0 0 0 3
03:15 PM 0 1 0 1 0 0 2 0 0 4
Grand Total 0 16 0 22 2 0 2 0 0 42
Apprch % 0 100 0 91.7 8.3 0 100 0 0
Tota % 0 38.1 0 524 4.8 0 4.8 0 0
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right \ Thru \ U-Turn \ App. Total Thru \ Left \ U-Turn \ App. Tota Right \ Left \ U-Turn \ App. Tota Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM
12:30 PM 0 1 0 1 10 0 0 10 0 0 0 0 11
12:45 PM 0 4 0 4 1 0 0 1 0 0 0 0 5
01:00 PM 0 1 0 1 3 0 0 3 0 0 0 0 4
01:15PM 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Volume 0 6 0 6 14 0 0 14 0 0 0 0 20
% App. Total 0 100 0 100 0 0 0 0 0
PHF .000 375 .000 .375 .350 .000 .000 .350 .000 .000 .000 .000 .455




N/S: Needham Street PRECISION File Name : 144128 F
W: Site Driveway North INDUSTRIES, LLC Site Code : 19530953
City, State: Newton, MA O o129 cionsrs 23 Start Date : 10/18/2014
Client: Stantec/ S. Wood Page No :1
Groups Printed- Peds and Bicycles
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right | Thru | PedsEB | PedsWB Thru | Left | PedsWB | PedsEB Right | Left | PedsNB | PedsSB Int. Total |
12:30 PM 0 4 0 0 2 0 1 0 0 0 3 2 12
12:45 PM 0 0 0 0 0 0 0 0 0 0 4 0 4
Tota 0 4 0 0 2 0 1 0 0 0 7 2 16
01:00 PM 0 1 0 0 1 0 0 0 0 0 2 3 7
01:15PM 0 0 0 0 0 0 0 0 0 0 3 0 3
01:30 PM 0 1 0 0 2 0 0 0 0 0 0 2 5
01:45PM 0 0 0 0 0 0 0 0 0 0 0 4 4
Tota 0 2 0 0 3 0 0 0 0 0 5 9 19
02:00 PM 0 1 0 0 0 0 0 0 0 0 2 0 3
02:15PM 0 0 0 0 1 0 0 0 0 0 1 1 3
02:30 PM 0 2 0 0 3 0 0 0 0 0 2 0 7
02:45 PM 0 2 0 0 0 0 0 1 0 0 2 7 12
Total 0 5 0 0 4 0 0 1 0 0 7 8 25
03:00 PM 0 0 0 0 0 0 0 0 0 0 1 1 2
03:15 PM 0 0 0 0 0 0 0 0 0 0 3 1 4
Grand Total 0 11 0 0 9 0 1 1 0 0 23 21 66
Apprch % 0 100 0 0 81.8 0 9.1 9.1 0 0 52.3 47.7
Total % 0 16.7 0 0 13.6 0 15 15 0 0 34.8 318
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right |  Thru | PedsEB | pessws | App. Total Thru | Left | pedswe | PedsEB | App. Total Right | Left | PedsNB | PedsSB | App. Total Int. Total |
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 12:30 PM
12:30 PM 0 4 0 0 4 2 0 1 0 3 0 0 3 2 5 12
12:45 PM 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4 4
01:00 PM 0 1 0 0 1 1 0 0 0 1 0 0 2 3 5 7
01:15 PM 0 0 0 0 0 0 0 0 0 0 0 0 3 0 3 3
Total Volume 0 5 0 0 5 3 0 1 0 4 0 0 12 5 17 26
% App. Total 0 100 0 0 75 0 25 0 0 0 70.6 29.4
PHF .000 313 .000 .000 .313 .375 .000 .250 .000 .333 .000 .000 .750 417 .850 542




N/S: Needham Street PRECISION File Name : 144128 F

N . D ATA A
W: Site Driveway North INDUSTRIES, LLC Site Code : 19530953
. PO.Box 301 Berlin, MA 01503
City, State: Newton, MA OficerS0B481.3999 5085451234 Start Date :10/18/2014
Client: Stantec/ S. Wood Page No :1
Needham Street Needham Street Site Driveway North
From North From South From West
Start Time Right \ Thru \ U-Turn \ App. Total Thru \ Left \ U-Turn \ App. Total Right \ Left \ U-Turn \ App. Total Int. Total \
Peak Hour Analysis From 12:30 PM to 03:15 PM - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 01:30 PM
01:30 PM 0 206 0 206 198 1 0 199 1 1 0 2 407
01:45 PM 0 215 0 215 237 0 0 237 0 0 0 0 452
02:00 PM 0 212 0 212 222 0 0 222 0 0 0 0 434
02:15 PM 0 195 0 195 206 1 0 207 1 0 0 1 403
Tota Volume 0 828 0 828 863 2 0 865 2 1 0 3 1696
% App. Tota 0 100 0 99.8 0.2 0 66.7 333 0
PHF .000 .963 .000 .963 .910 .500 000 912 .500 .250 .000 .375 .938
Cars 0 823 0 823 860 2 0 862 2 1 0 3 1688
% Cars 0 99.4 0 99.4 99.7 100 0 99.7 100 100 0 100 99.5
Heavy Vehicles 0 5 0 5 3 0 0 3 0 0 0 0 8
% Heavy Vehicles 0 0.6 0 0.6 0.3 0 0 0.3 0 0 0 0 0.5
Needham Street
Out In _Total
861 823 1684
3 5 8
864 828 1692
0| 823 0
0 5 0
0] 828 0
‘R_i?ht Thru U-Turn
Peak Hour Data
IS O O|n|
k]
- — O| | = T
é 3J North
> o O M -
T < NOoN & Peak Hour Begins at 01:30 P
; - a—
-qé m Cars
% [~ o olo g Heavy Vehicles
@3 5

Left Thru U-Turn
2| 860 0
0 3 0
2| 863 0

825 862 1687
5 3 8
830 865 1695
Out In Total
Needham Streot
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Appendix C Existing Intersection Operations
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

Existing Conditions
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 0 0 4 2 0 1 42 744 3 3 731 20
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 0 0 4 2 0 1 42 744 3 3 731 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 079 079 079 079 079 0.79
vC, conflicting volume 1578 1578 741 1580 1586 746 751 147
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1599 1599 534 1603 1610 746 546 747
tC, single (s) 7.1 6.5 6.5 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 35 4.0 3.3 2.2 2.2
p0 queue free % 100 100 99 97 100 100 95 100
cM capacity (veh/h) 65 79 396 64 78 417 792 870
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 4 3 789 754
Volume Left 0 2 42 3
Volume Right 4 1 3 20
cSH 396 89 792 870
Volume to Capacity 0.01 003 005 0.00
Queue Length 95th (ft) 1 3 4 0
Control Delay (s) 142  46.8 14 0.1
Lane LOS B E A A
Approach Delay (s) 142 468 14 0.1
Approach LOS B E
Intersection Summary
Average Delay 0.9
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\ex-am.syn
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

Existing Conditions
AM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 2 1 9 697 807 15
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 2 1 9 697 807 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 069 069 069
vC, conflicting volume 1530 814 822
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1542 513 523
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 98 100 99
cM capacity (veh/h) 88 393 731
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 3 9 697 822
Volume Left 2 9 0 0
Volume Right 1 0 0 15
cSH 118 731 1700 1700
Volume to Capacity 0.03 001 041 048
Queue Length 95th (ft) 2 1 0 0
Control Delay (s) 36.2 100 0.0 0.0
Lane LOS E A
Approach Delay (s) 36.2 0.1 0.0
Approach LOS E
Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 53.4% ICU Level of Service
Analysis Period (min) 15

C:\Users\saswood\Desktop\Needham Street\ex-am.syn
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

Existing Conditions
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 5 0 9 5 0 6 45 696 4 1 147 49
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 5 0 9 5 0 6 45 696 4 1 147 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 070 070 070 070 0.70 0.70
vC, conflicting volume 1568 1564 772 1570 1586 698 796 700
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1596 1590 466 1600 1622 698 501 700
tC, single (s) 7.1 6.5 6.4 7.3 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 3.7 4.0 3.3 2.2 2.2
p0 queue free % 91 100 98 90 100 99 94 100
cM capacity (veh/h) 58 72 393 51 69 444 757 906
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 14 11 745 797
Volume Left 5 5 45 1
Volume Right 9 6 4 49
cSH 128 98 757 906
Volume to Capacity 011 011 006  0.00
Queue Length 95th (ft) 9 9 5 0
Control Delay (s) 36.6 46.1 1.6 0.0
Lane LOS E E A A
Approach Delay (s) 36.6 46.1 1.6 0.0
Approach LOS E E
Intersection Summary
Average Delay 14
Intersection Capacity Utilization 82.5% ICU Level of Service E
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\ex-am.syn
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Phasings

11: Needham Street & Oak Street/Christina Street

Existing Conditions

AM Peak Hour

O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 113 96 128 107 156 143 816 18 545
Lane Group Flow (vph) 0 233 142 0 327 151 923 19 682
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Minimum Split (s) 100 100 100 100 100 100 100 100 10.0
Total Split (s) 250 250 250 250 250 460 460 460  46.0
Total Split (%) 352% 352% 352% 352% 352% 64.8% 64.8% 64.8% 64.8%
Yellow Time (s) 4.0 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 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 0.78 0.26 089 054 091 018 0.68
Control Delay 43.2 55 518 189 282 123 145
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 43.2 55 518 189 282 123 145
Queue Length 50th (ft) 92 0 131 38 325 4 185
Queue Length 95th (ft) #199 38 #272 100  #598 16 301
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft)
Base Capacity (vph) 340 590 415 301 1104 117 1087
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 069 024 079 050 084 016 0.63
Intersection Summary
Cycle Length: 71
Actuated Cycle Length: 66.7
Natural Cycle: 70
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  11: Needham Street & Oak Street/Christina Street
TEIE e ]
46 5 | 255 |
l a6 1_98
46 5 | 235 |
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

Existing Conditions

AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 113 96 128 107 156 38 143 816 61 18 545 103
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.98 1.00 099 100 0098
Flt Protected 097 1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1767 1615 1905 1678 1804 1626 1769
FlIt Permitted 0.62  1.00 0.69 028 1.00 011 1.00
Satd. Flow (perm) 1116 1615 1339 494 1804 193 1769
Peak-hour factor, PHF 090 09 09 092 092 092 09 09 09 09 09 095
Adj. Flow (vph) 126 107 142 116 170 41 151 859 64 19 574 108
RTOR Reduction (vph) 0 0 104 0 7 0 0 4 0 0 10 0
Lane Group Flow (vph) 0 233 38 0 320 0 151 919 0 19 672 0
Heavy Vehicles (%) 7% 2% 0% 2% 4% 0% 4% 4% %  11% 5% 4%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 180 180 18.0 376 376 376 376
Effective Green, g (s) 180 180 18.0 376 376 376 376
Actuated g/C Ratio 027 027 0.27 056 0.6 056 0.6
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 1.0 1.0 1.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 301 436 361 278 1018 108 998
v/s Ratio Prot c0.51 0.38
v/s Ratio Perm 021  0.02 c0.24 0.31 0.10
vlc Ratio 0.77  0.09 0.89 054  0.90 0.18  0.67
Uniform Delay, d1 224 182 233 91 129 7.0 102
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.7 0.0 214 27 112 1.1 2.0
Delay (s) 332 182 44.7 118 241 81 122
Level of Service C B D B C A B
Approach Delay (s) 27.5 44.7 224 12.1
Approach LOS C D C B
Intersection Summary
HCM 2000 Control Delay 23.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 66.6 Sum of lost time (s) 11.0
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\ex-am.syn
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Phasings Existing Conditions

15: Winchester Street & Needham Street/Dedham Street AM Peak Hour
A T A N A
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations b ) i" S & ) i
Volume (vph) 606 99 39 17 160 33 286 42 267 658
Lane Group Flow (vph) 414 415 46 0 324 0 370 0 325 693
Turn Type Split NA Perm Perm NA  Perm NA  Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Detector Phase 1 1 1 2 2 3 3 3 3 3
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 190 190 200 200 200 200 20.0
Total Split (s) 350 350 350 190 190 290 290 290 290 290
Total Split (%) 422% 422% 422% 22.9% 229% 34.9% 349% 349% 34.9% 34.9%
Yellow Time (s) 4.0 4.0 4.0 3.0 3.0 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 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode Min Min Min  None None None None None None None
vlc Ratio 0.77 077 0.08 0.83 0.81 071 0.74
Control Delay 343 336 2.0 479 41.9 35.3 7.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 343 336 2.0 47.9 41.9 35.3 7.6
Queue Length 50th (ft) 192 192 0 148 176 150 0
Queue Length 95th (ft) 281 281 7 #293 #303 #243 92
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 100
Base Capacity (vph) 631 639 645 409 517 517 973
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 0.66 0.65 0.7 0.79 0.72 063 071

Intersection Summary

Cycle Length: 83

Actuated Cycle Length: 76.6

Natural Cycle: 70

Control Type: Semi Act-Uncoord

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

Splits and Phases:  15: Winchester Street & Needham Street/Dedham Street

W hr s | J

355 | 105 | 205
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

Existing Conditions
AM Peak Hour

O T T S |

S

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ) i" S S ) i
Volume (vph) 606 99 39 17 160 121 33 286 6 42 267 658
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 095 09 1.00 1.00 1.00 100 1.00
Frt 100 100 085 0.94 1.00 100 085
Flt Protected 095 097 100 1.00 0.99 099 1.00
Satd. Flow (prot) 1579 1600 1495 1976 1869 1843 1568
FlIt Permitted 095 097 100 0.96 0.86 0.87 1.00
Satd. Flow (perm) 1579 1600 1495 1904 1613 1616 1568
Peak-hour factor, PHF 08 08 08 092 092 092 08 08 08 09 09 095
Adj. Flow (vph) 713 116 46 18 174 132 38 325 7 44 281 693
RTOR Reduction (vph) 0 0 30 0 29 0 0 1 0 0 0 496
Lane Group Flow (vph) 414 415 16 0 295 0 0 369 0 0 325 197
Heavy Vehicles (%) 5% 6% 8% 0% 2% 4% 0% 1% 0% 5% 2% 3%
Turn Type Split NA Perm  Perm NA Perm NA Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Actuated Green, G (s) 260 260 26.0 14.6 21.7 2.7 217
Effective Green, g (s) 260 260 260 14.6 21.7 217 217
Actuated g/C Ratio 034 034 034 0.19 0.28 028 028
Clearance Time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 538 545 509 364 458 459 445
v/s Ratio Prot c0.26  0.26

v/s Ratio Perm 0.01 c0.15 c0.23 020 013
vlc Ratio 077 076 0.03 0.81 0.81 071 044
Uniform Delay, d1 225 224 168 29.5 25.3 245 224
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.0 6.6 0.0 13.4 9.4 4.1 0.3
Delay (s) 294 290 168 42.9 34.8 285 226
Level of Service C C B D C C C
Approach Delay (s) 28.6 42.9 34.8 24.5
Approach LOS C D C C
Intersection Summary

HCM 2000 Control Delay 29.6 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.79

Actuated Cycle Length (s) 76.3 Sum of lost time (s) 14.0

Intersection Capacity Utilization 86.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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Phasings

17: Needham Street & Avalon/Columbia Ave

Lane Group

A
EBL

Lane Configurations
Volume (vph)

Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Detector Phase
Switch Phase
Minimum Initial (s)
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Recall Mode

vlc Ratio

Control Delay

Queue Delay

Total Delay

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

27

Perm

4
4

6.0
11.0
21.0

30.0%

3.0

2.0

None

Cycle Length: 70

Actuated Cycle Length: 47.8

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Splits and Phases:  17: Needham Street & Avalon/Columbia Ave

to
49

s
¥ 6
49 s
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HCM Signalized Intersection Capacity Analysis

17: Needham Street & Avalon/Columbia Ave

Existing Conditions
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 27 0 17 17 0 5 17 672 2 0 796 7
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 12 11 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 1.00
Frt 100 085 0.97 100 1.00 1.00
Flt Protected 095 1.00 0.96 095 1.00 1.00
Satd. Flow (prot) 1570 1615 1775 1558 1809 1856
FlIt Permitted 0.87 1.00 0.78 025 1.00 1.00
Satd. Flow (perm) 1437 1615 1432 415 1809 1856
Peak-hour factor, PHF 08 08 08 079 079 079 094 094 094 092 092 092
Adj. Flow (vph) 32 0 20 22 0 6 18 715 2 0 865 8
RTOR Reduction (vph) 0 0 18 0 25 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 32 2 0 3 0 18 717 0 0 873 0
Heavy Vehicles (%) 15% 0% 0% 0% 0% 0% 12% 5% 0% 0% 2%  29%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 4.6 4.6 4.6 341 341 34.1
Effective Green, g (s) 4.6 4.6 4.6 341 341 34.1
Actuated g/C Ratio 0.09 0.09 0.09 0.69 0.69 0.69
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 133 149 132 284 1241 1273
v/s Ratio Prot 0.40 c0.47
v/s Ratio Perm c0.02  0.00 0.00 0.04
vlc Ratio 024 0.01 0.02 0.06 0.8 0.69
Uniform Delay, d1 209 205 20.5 2.6 4.1 4.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.0 0.0 0.4 1.2
Delay (s) 21.3 205 20.5 2.6 45 5.9
Level of Service C C C A A A
Approach Delay (s) 21.0 20.5 4.4 5.9
Approach LOS C C A A
Intersection Summary
HCM 2000 Control Delay 5.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 49.7 Sum of lost time (s) 11.0
Intersection Capacity Utilization 65.7% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

Existing Conditions
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 18 0 65 0 0 7 3 825 2 2 627 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 18 0 65 0 0 7 3 825 2 2 627 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 099 099 099 099 099 0.99
vC, conflicting volume 1470 1464 628 1528 1464 826 628 827
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1470 1464 616 1529 1464 826 616 827
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.8 4.1
tC, 2 stage (S)
tF (s) 3.6 4.0 3.3 35 4.0 3.3 2.8 2.2
p0 queue free % 82 100 87 100 100 98 100 100
cM capacity (veh/h) 99 127 438 82 127 375 705 813
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 83 7 830 630
Volume Left 18 0 3 2
Volume Right 65 7 2 1
cSH 264 375 705 813
Volume to Capacity 031 002 000 0.00
Queue Length 95th (ft) 33 1 0 0
Control Delay (s) 248 148 0.1 0.1
Lane LOS C B A A
Approach Delay (s) 248 148 0.1 0.1
Approach LOS C B
Intersection Summary
Average Delay 15
Intersection Capacity Utilization 64.1% ICU Level of Service ©
Analysis Period (min) 15
Synchro 8 Report Page 1
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

Existing Conditions
PM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 18 7 2 874 574 2
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 18 7 2 874 574 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 085 085 085
vC, conflicting volume 1453 55 576
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1444 408 409
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 85 99 100
cM capacity (veh/h) 124 549 983
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 25 2 874 576
Volume Left 18 2 0 0
Volume Right 7 0 0 2
cSH 158 983 1700 1700
Volume to Capacity 016 000 051 0.34
Queue Length 95th (ft) 14 0 0 0
Control Delay (s) 31.9 8.7 0.0 0.0
Lane LOS D A
Approach Delay (s) 31.9 0.0 0.0
Approach LOS D
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 56.0% ICU Level of Service
Analysis Period (min) 15

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

Existing Conditions
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 27 0 28 11 0 3 7 846 4 3 565 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 27 0 28 11 0 3 7 846 4 3 565 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 091 091 091 091 0091 0.91
vC, conflicting volume 1438 1438 568 1464 1438 848 570 850
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1432 1431 470 1460 1432 848 473 850
tC, single (s) 7.2 6.5 6.3 7.1 6.5 6.2 4.2 4.1
tC, 2 stage (S)
tF (s) 3.6 4.0 34 35 4.0 3.3 2.3 2.2
p0 queue free % 72 100 95 88 100 99 99 100
cM capacity (veh/h) 95 121 528 92 121 364 932 797
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 55 14 857 573
Volume Left 27 11 7 3
Volume Right 28 3 4 5
cSH 163 110 932 797
Volume to Capacity 034 013 001 0.00
Queue Length 95th (ft) 35 11 1 0
Control Delay (s) 379 426 0.2 0.1
Lane LOS E E A A
Approach Delay (s) 379 426 0.2 0.1
Approach LOS E E
Intersection Summary
Average Delay 1.9
Intersection Capacity Utilization 59.6% ICU Level of Service B
Analysis Period (min) 15
Synchro 8 Report Page 3
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Phasings Existing Conditions
11: Needham Street & Oak Street/Christina Street PM Peak Hour
O T A N B

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 140 166 149 170 126 151 706 34 658
Lane Group Flow (vph) 0 356 173 0 348 156 848 35 798
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Minimum Split (s) 100 100 100 100 100 100 100 100 100
Total Split (s) 250 250 250 250 250 460 46.0 460  46.0
Total Split (%) 352% 352% 352% 352% 352% 64.8% 64.8% 648% 64.8%
Yellow Time (s) 4.0 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 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 089 0.29 127 095 08 026 082
Control Delay 51.3 5.1 1733 787 235 139 204
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.3 5.1 1733 787 235 139 204
Queue Length 50th (ft) 152 0 §205 55 266 7 238
Queue Length 95th (ft) #288 36 #360 #172  #463 26 388
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft)
Base Capacity (vph) 401 604 274 188 1121 154 1112
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 089 029 127 083 076 023 0.72
Intersection Summary
Cycle Length: 71
Actuated Cycle Length: 66.8
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
~ 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:  11: Needham Street & Oak Street/Christina Street
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

Existing Conditions

PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 140 166 149 170 126 34 151 706 116 34 658 124
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.99 100 0098 100 0098
Flt Protected 098 1.00 0.97 095 1.00 095 1.00
Satd. Flow (prot) 1849 1599 1926 1728 1841 1805 1824
FlIt Permitted 0.70  1.00 0.45 017  1.00 013 1.00
Satd. Flow (perm) 1328 1599 890 311 1841 255 1824
Peak-hour factor, PHF 086 086 08 09 09 09 097 097 097 098 098 098
Adj. Flow (vph) 163 193 173 179 133 36 156 728 120 35 671 127
RTOR Reduction (vph) 0 0 121 0 6 0 0 9 0 0 10 0
Lane Group Flow (vph) 0 356 52 0 342 0 156 839 0 35 788 0
Heavy Vehicles (%) 1% 0% 1% 1% 0% 6% 1% 1% 1% 0% 2% 0%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 202 202 20.2 355 355 355 355
Effective Green, g (s) 202 202 20.2 355 355 355 355
Actuated g/C Ratio 030 0.30 0.30 053 053 053 053
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 1.0 1.0 1.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 402 484 269 165 979 135 970
v/s Ratio Prot 0.46 0.43
v/s Ratio Perm 027 0.03 c0.38 c0.50 0.14
vlc Ratio 089 011 1.27 095 0.86 026 081
Uniform Delay, d1 221 168 23.2 147 134 85 129
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.7 0.0 148.6 54.1 7.8 14 55
Delay (s) 418 168 171.9 68.8 212 99 184
Level of Service D B F E C A B
Approach Delay (s) 33.6 171.9 28.6 18.0
Approach LOS C F C B
Intersection Summary
HCM 2000 Control Delay 44.7 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 66.7 Sum of lost time (s) 11.0
Intersection Capacity Utilization 103.4% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 2
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Phasings Existing Conditions

15: Winchester Street & Needham Street/Dedham Street PM Peak Hour
A T A N A
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations b ) i" S & ) i
Volume (vph) 757 128 63 25 82 18 253 78 227 5il5
Lane Group Flow (vph) 472 480 68 0 215 0 325 0 317 536
Turn Type Split NA Perm Perm NA  Perm NA  Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Detector Phase 1 1 1 2 2 3 3 3 3 3
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 190 190 200 200 200 200 20.0
Total Split (s) 350 350 350 190 190 290 290 290 290 290
Total Split (%) 422% 422% 422% 22.9% 229% 34.9% 349% 349% 34.9% 34.9%
Yellow Time (s) 4.0 4.0 4.0 3.0 3.0 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 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode Min Min Min  None None None None None None None
vlc Ratio 080 080 011 0.64 0.63 081 0.65
Control Delay 345 343 4.3 33.1 30.9 45.0 6.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 345 343 4.3 33.1 30.9 45.0 6.4
Queue Length 50th (ft) 222 226 0 78 141 148 0
Queue Length 95th (ft) #392  #396 21 150 220 #285 74
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 100
Base Capacity (vph) 673 684 709 407 594 451 879
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 070 070 0.0 0.53 0.55 0.70 0.1

Intersection Summary

Cycle Length: 83

Actuated Cycle Length: 75.4

Natural Cycle: 70

Control Type: Semi Act-Uncoord

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

Splits and Phases:  15: Winchester Street & Needham Street/Dedham Street

21 0 o3 J
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

Existing Conditions
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ) i" S S ) i
Volume (vph) 757 128 63 25 82 100 18 253 11 78 227 515
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 095 09 1.00 1.00 1.00 100 1.00
Frt 100 100 085 0.93 0.99 100 085
Flt Protected 095 097 100 0.99 1.00 099 1.00
Satd. Flow (prot) 1641 1668 1615 1991 1867 1857 1583
FlIt Permitted 095 097 100 0.90 0.96 0.73  1.00
Satd. Flow (perm) 1641 1668 1615 1793 1807 1378 1583
Peak-hour factor, PHF 093 093 093 09 09 09 087 087 087 09 09 0.96
Adj. Flow (vph) 814 138 68 26 85 104 21 291 13 81 236 536
RTOR Reduction (vph) 0 0 43 0 42 0 0 2 0 0 0 384
Lane Group Flow (vph) 472 480 25 0 173 0 0 323 0 0 317 152
Heavy Vehicles (%) 1% 1% 0% 4% 0% 0% 0% 1% 0% 1% 1% 2%
Turn Type Split NA Perm  Perm NA Perm NA Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Actuated Green, G (s) 212 212 212 12.4 21.3 213 213
Effective Green, g (s) 212 212 212 12.4 21.3 21.3 213
Actuated g/C Ratio 036 036 0.36 0.17 0.28 028 028
Clearance Time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 595 605 586 296 513 391 450
v/s Ratio Prot 029 ¢0.29
v/s Ratio Perm 0.02 c0.10 0.18 c0.23  0.10
vlc Ratio 079 079 004 0.59 0.63 081 034
Uniform Delay, d1 213 213 154 28.9 234 249 212
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 7.5 0.0 35 1.7 11.4 0.2
Delay (s) 289 288 155 32.3 25.1 364 214
Level of Service C C B C C D C
Approach Delay (s) 28.0 323 25.1 27.0
Approach LOS C C C C
Intersection Summary
HCM 2000 Control Delay 27.6 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 74.9 Sum of lost time (s) 14.0
Intersection Capacity Utilization 83.2% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 7
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Phasings

17: Needham Street & Avalon/Columbia Ave

Existing Conditions

PM Peak Hour

O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 29 0 15 12 2 21 850 2 584
Lane Group Flow (vph) 0 48 25 0 36 22 901 2 654
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 100 100 100
Minimum Split (s) 110 110 110 21.0 21.0 21.0 21.0 300 30.0
Total Split (s) 210 210 210 210 210 490 490 490 490
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0% 70.0% 70.0% 70.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 017 0.08 015 004 062 001 046
Control Delay 21.7 4.0 18.4 4.7 8.8 45 6.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.7 4.0 18.4 4.7 8.8 45 6.2
Queue Length 50th (ft) 12 0 7 2 137 0 80
Queue Length 95th (ft) 28 1 17 11 414 3 235
Internal Link Dist (ft) 71 182 282 601
Turn Bay Length (ft)
Base Capacity (vph) 582 623 505 604 1630 371 1597
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 0.08 0.04 007 004 055 001 041

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 47.2

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Splits and Phases:

17: Needham Street & Avalon/Columbia Ave
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HCM Signalized Intersection Capacity Analysis
17: Needham Street & Avalon/Columbia Ave

Existing Conditions
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 29 0 15 12 2 5 21 850 6 2 584 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 12 11 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.97 100 1.00 100 1.00
Flt Protected 095 1.00 0.97 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1694 1745 1879 1745 1841
FlIt Permitted 0.83 1.00 0.78 038 1.00 023 1.00
Satd. Flow (perm) 1583 1615 1360 695 1879 428 1841
Peak-hour factor, PHF 061 061 061 053 053 053 09 09 09 091 091 091
Adj. Flow (vph) 48 0 25 23 4 9 22 895 6 2 642 12
RTOR Reduction (vph) 0 0 23 0 8 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 48 2 0 28 0 22 901 0 2 653 0
Heavy Vehicles (%) 0% 0% 0% 0% 0%  20% 0% 1% 0% 0% 3% 0%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 4.8 4.8 4.8 333 333 333 333
Effective Green, g (s) 4.8 4.8 4.8 333 333 333 333
Actuated g/C Ratio 010 0.0 0.10 0.68 0.68 0.68 0.68
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 154 157 132 471 1274 290 1248
v/s Ratio Prot c0.48 0.35
v/s Ratio Perm c0.03  0.00 0.02 0.03 0.00
vlc Ratio 031 0.02 0.21 005 071 001 052
Uniform Delay, d1 206 200 204 2.6 4.9 2.6 3.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.3 0.0 15 0.0 0.2
Delay (s) 210 200 20.7 2.6 6.4 2.6 41
Level of Service C C C A A A A
Approach Delay (s) 20.7 20.7 6.3 4.1
Approach LOS C C A A
Intersection Summary
HCM 2000 Control Delay 6.4 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.66
Actuated Cycle Length (s) 49.1 Sum of lost time (s) 11.0
Intersection Capacity Utilization 62.0% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

Existing Conditions
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 0 0 4 1 0 3 0 876 4 2 858 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 0 0 4 1 0 3 0 876 4 2 858 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 074 074 074 074 074 0.74
vC, conflicting volume 1743 1742 858 1744 1740 878 858 880
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1828 1827 632 1830 1824 878 632 880
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 100 100 99 98 100 99 100 100
cM capacity (veh/h) 44 57 358 44 58 350 710 777
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 4 4 880 860
Volume Left 0 1 0 2
Volume Right 4 3 4 0
cSH 358 127 710 777
Volume to Capacity 0.01 003 000 0.00
Queue Length 95th (ft) 1 2 0 0
Control Delay (s) 152 343 0.0 0.1
Lane LOS C D A
Approach Delay (s) 152 343 0.0 0.1
Approach LOS C D
Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\ex-sat.syn
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

Existing Conditions
Saturday Midday Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 1 2 2 863 828 0
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 1 2 2 863 828 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 072 072 072
vC, conflicting volume 1695 828 828
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1770 571 571
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 99 99 100
cM capacity (veh/h) 67 379 732
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 3 2 863 828
Volume Left 1 2 0 0
Volume Right 2 0 0 0
cSH 148 732 1700 1700
Volume to Capacity 0.02 000 051 049
Queue Length 95th (ft) 2 0 0 0
Control Delay (s) 29.8 9.9 0.0 0.0
Lane LOS D A
Approach Delay (s) 29.8 0.0 0.0
Approach LOS D
Intersection Summary
Average Delay 0.1
Intersection Capacity Utilization 55.4% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

Existing Conditions
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 1 0 6 14 0 15 4 869 6 7 817 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 1 0 6 14 0 15 4 869 6 7 817 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 071 071 071 071 071 0.71
vC, conflicting volume 1726 1714 817 1717 1711 872 817 875
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1816 1799 544 1804 1795 872 544 875
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 98 100 98 68 100 96 99 99
cM capacity (veh/h) 41 57 388 43 57 353 740 780
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 7 29 879 824
Volume Left 1 14 4 7
Volume Right 6 15 6 0
cSH 176 79 740 780
Volume to Capacity 0.04 037 001 0.01
Queue Length 95th (ft) 3 35 0 1
Control Delay (s) 26.3 746 0.2 0.2
Lane LOS D F A A
Approach Delay (s) 26.3 746 0.2 0.2
Approach LOS D F
Intersection Summary
Average Delay 15
Intersection Capacity Utilization 59.7% ICU Level of Service B
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\ex-sat.syn
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Phasings Existing Conditions
11: Needham Street & Oak Street/Christina Street Saturday Midday Peak Hour
O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 186 67 130 103 92 124 776 40 648
Lane Group Flow (vph) 0 294 151 0 287 125 832 42 840
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Minimum Split (s) 100 100 100 100 100 100 100 100 100
Total Split (s) 250 250 250 250 250 460 46.0 460 46.0
Total Split (%) 352% 352% 352% 352% 352% 64.8% 64.8% 648% 64.8%
Yellow Time (s) 4.0 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 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 089 0.26 082 089 083 027 085
Control Delay 56.1 5.4 434 710 215 137 225
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 56.1 5.4 434 710 215 137 225
Queue Length 50th (ft) 124 0 110 41 258 9 259
Queue Length 95th (ft) #249 34 #231  #144 417 29  #447
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft)
Base Capacity (vph) 351 599 372 166 1169 179 1154
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 084 025 077 075 071 023 073
Intersection Summary
Cycle Length: 71
Actuated Cycle Length: 65.2
Natural Cycle: 75
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  11: Needham Street & Oak Street/Christina Street
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HCM Signalized Intersection Capacity Analysis

11: Needham Street & Oak Street/Christina Street

Existing Conditions
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 186 67 130 103 92 55 124 776 48 40 648 150
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.97 1.00 099 1.00 097
Flt Protected 0.96  1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1819 1583 1920 1745 1866 1805 1828
FlIt Permitted 0.60  1.00 0.58 015 1.00 015 1.00
Satd. Flow (perm) 1124 1583 1145 267 1866 287 1828
Peak-hour factor, PHF 086 086 086 087 087 087 099 099 099 09 09 09
Adj. Flow (vph) 216 78 151 118 106 63 125 784 48 42 682 158
RTOR Reduction (vph) 0 0 106 0 14 0 0 3 0 0 13 0
Lane Group Flow (vph) 0 294 45 0 273 0 125 829 0 42 827 0
Heavy Vehicles (%) 1% 0% 2% 0% 1% 0% 0% 1% 0% 0% 1% 1%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 192  19.2 19.2 349 349 349 349
Effective Green, g (s) 192 19.2 19.2 349 349 349 349
Actuated g/C Ratio 029 029 0.29 054 054 054 054
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 1.0 1.0 1.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 331 466 337 143 1000 153 979
v/s Ratio Prot 0.44 0.45
v/s Ratio Perm c0.26  0.03 0.24 c0.47 0.15
vlc Ratio 0.89 0.10 0.81 087 0.83 027 0.85
Uniform Delay, d1 219 167 21.3 132 126 82 128
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 23.2 0.0 12.7 41.3 6.0 1.3 7.1
Delay (s) 451 167 339 545 186 95 199
Level of Service D B C D B A B
Approach Delay (s) 35.5 33.9 233 19.4
Approach LOS D C C B
Intersection Summary
HCM 2000 Control Delay 25.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 65.1 Sum of lost time (s) 11.0
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\ex-sat.syn
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Phasings Existing Conditions

15: Winchester Street & Needham Street/Dedham Street Saturday Midday Peak Hour
A T A N A
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations b ) i" S & ) i
Volume (vph) 687 100 74 11 126 32 169 101 154 646
Lane Group Flow (vph) 440 444 83 0 276 0 220 0 280 710
Turn Type Split NA Perm Perm NA  Perm NA  Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Detector Phase 1 1 1 2 2 3 3 3 3 3
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 190 190 200 200 200 200 20.0
Total Split (s) 350 350 350 190 190 290 290 290 290 290
Total Split (%) 422% 422% 422% 22.9% 229% 34.9% 349% 349% 34.9% 34.9%
Yellow Time (s) 4.0 4.0 4.0 3.0 3.0 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 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode Min Min Min  None None None None None None None
vlc Ratio 076 076 013 0.70 0.47 075 0.74
Control Delay 323 320 5.7 36.4 27.2 40.0 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 323 320 5.7 36.4 27.2 40.0 7.7
Queue Length 50th (ft) 206 208 1 113 92 129 0
Queue Length 95th (ft) #321 321 29 #213 157 #237 91
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 100
Base Capacity (vph) 689 697 724 447 577 463 1013
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 064 064 011 0.62 0.38 0.60 0.70

Intersection Summary

Cycle Length: 83

Actuated Cycle Length: 74.1

Natural Cycle: 65

Control Type: Semi Act-Uncoord

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

Splits and Phases:  15: Winchester Street & Needham Street/Dedham Street

W hr s | J

355 | 105 | 205

C:\Users\saswood\Desktop\Needham Street\ex-sat.syn
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

Existing Conditions
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ) i" S S ) i
Volume (vph) 687 100 74 11 126 122 32 169 8 101 154 646
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 095 09 1.00 1.00 1.00 100 1.00
Frt 100 100 085 0.94 1.00 100 085
Flt Protected 095 09  1.00 1.00 0.99 098 1.00
Satd. Flow (prot) 1641 1661 1615 2012 1861 1863 1615
FlIt Permitted 095 09  1.00 0.97 0.91 0.73  1.00
Satd. Flow (perm) 1641 1661 1615 1955 1714 1379 1615
Peak-hour factor, PHF 089 089 089 094 094 094 09 09 09 091 091 091
Adj. Flow (vph) 772 112 83 12 134 130 34 178 8 111 169 710
RTOR Reduction (vph) 0 0 51 0 38 0 0 1 0 0 0 516
Lane Group Flow (vph) 440 444 32 0 238 0 0 219 0 0 280 194
Heavy Vehicles (%) 1% 2% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0%
Turn Type Split NA Perm  Perm NA Perm NA Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Actuated Green, G (s) 261 261 261 13.4 20.1 201 201
Effective Green, g (s) 261 261 261 13.4 20.1 201 201
Actuated g/C Ratio 035 035 035 0.18 0.27 027  0.27
Clearance Time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 581 589 572 355 468 376 441
v/s Ratio Prot c0.27  0.27
v/s Ratio Perm 0.02 c0.12 0.13 c0.20 0.12
vlc Ratio 076 075 0.06 0.67 0.47 0.74 044
Uniform Delay, d1 21,0 209 156 28.0 22.3 244 221
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.0 5.8 0.1 5.2 0.3 6.9 0.3
Delay (s) 269 267 157 33.2 22.6 313 224
Level of Service C C B C C C C
Approach Delay (s) 25.9 33.2 22.6 24.9
Approach LOS C C C C
Intersection Summary
HCM 2000 Control Delay 26.0 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 73.6 Sum of lost time (s) 14.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\ex-sat.syn
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Phasings

17: Needham Street & Avalon/Columbia Ave

Existing Conditions
Saturday Midday Peak Hour

O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 17 0 14 18 0 20 830 6 796
Lane Group Flow (vph) 0 22 18 0 36 22 931 6 837
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 100 100 100
Minimum Split (s) 110 110 110 21.0 21.0 21.0 21.0 300 30.0
Total Split (s) 210 210 210 210 210 490 490 490 490
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0% 70.0% 70.0% 70.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 0.07 0.06 011 005 057 002 052
Control Delay 20.1 2.2 7.1 4.2 7.1 4.2 6.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 20.1 2.2 7.1 4.2 7.1 4.2 6.0
Queue Length 50th (ft) 4 0 0 0 0 0 0
Queue Length 95th (ft) 21 2 15 12 437 5 355
Internal Link Dist (ft) 71 182 282 601
Turn Bay Length (ft)
Base Capacity (vph) 730 649 667 467 1689 383 1673
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 003 003 005 005 055 002 050
Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 45.2
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases:  17: Needham Street & Avalon/Columbia Ave
TEIE e ]
49 5 21 s
l a6 1_98
49 s 21s
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HCM Signalized Intersection Capacity Analysis

17: Needham Street & Avalon/Columbia Ave

Existing Conditions
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 17 0 14 18 0 13 20 830 8 6 796 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 12 11 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.94 100 1.00 100 1.00
Flt Protected 095 1.00 0.97 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1631 1745 1897 1745 1879
FlIt Permitted 100 1.00 0.99 029 1.00 023 1.00
Satd. Flow (perm) 1900 1615 1661 524 1897 430 1879
Peak-hour factor, PHF 078 078 078 08 086 08 090 09 090 09 096 0.96
Adj. Flow (vph) 22 0 18 21 0 15 22 922 9 6 829 8
RTOR Reduction (vph) 0 0 17 0 34 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 22 1 0 2 0 22 931 0 6 837 0
Heavy Vehicles (%) 0% 0% 0% 6% 0% 8% 0% 0% 0% 0% 1% 0%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 3.2 3.2 3.2 340 340 340 340
Effective Green, g (s) 3.2 3.2 3.2 340 340 340 340
Actuated g/C Ratio 0.07  0.07 0.07 071 071 071 071
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 126 107 110 369 1338 303 1325
v/s Ratio Prot c0.49 0.45
v/s Ratio Perm c0.01  0.00 0.00 0.04 0.01
vlc Ratio 017 001 0.02 0.06 0.70 002 0.63
Uniform Delay, d1 21.3 210 21.0 2.2 4.1 2.1 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.0 0.0 1.3 0.0 0.7
Delay (s) 215 210 21.1 2.2 54 2.1 45
Level of Service C C C A A A A
Approach Delay (s) 21.3 21.1 5.3 45
Approach LOS C C A A
Intersection Summary
HCM 2000 Control Delay 5.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 48.2 Sum of lost time (s) 11.0
Intersection Capacity Utilization 65.7% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\ex-sat.syn
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TRAFFIC IMPACT STUDY

January 13, 2015

Appendix D Crash Data

@ Stantec
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Functional Design Report Supplement May 2014
Highland Avenue/ Needham Street — Needham/Newton

TABLE 4 - Crash Summary Intersections - Newton

Needham Street and

Oak St/ Tower Rd/ Avalon Bay/ Dedham St/
Christina Charlsemont Industrial Rocg land Columbia EESlSy Winchester
Needham Street and St t Pl ¢ Ave ! St
Year
2007 2 1 5 2 0 1 10
2008 5 4 3 1 2 4 4
2009 5 5 2 0 1 1 5
2010 4 8 6 0 0 0 1
2011 8 9 7 0 1 1 3
Total 24 27 23 3 4 7 21
Average per year 4.8 54 4.6 0.6 0.8 1.4 42
Crash Rate 0.48 0.81 0.357 0.09 0.12 0.21 0.49
Severity
Property Damage Only 17 17 18 2 2 5 17
Non-Fatal Injury 5 5 2 1 2 2 4
Fatal Injury 0 0 0 0 0 0 0
Not Reported 2 5 3 0 0 0 2
Total 24 25 21 3 4 7 21
Type of Accident
Single Vehicle 0 1 0 0 0 0 2
Head-On 0 1 0 0 0 1 0
Angle 6 11 8 1 2 1 6
Rear-End 12 11 9 1 1 4 10
Sideswipe 3 1 2 1 0 1 4
Pedestrian/Bicyclist 2 0 2 0 0 0 0
Not Reported 1 2 2 0 1 0 1
Total 24 25 21 3 4 7 21

12



Road Safety Audit
Needham Street and Highland Avenue Corridor, Newton and Needham
Prepared by Howard/Stein-Hudson Associates, Inc.

Location 1: Needham Street at Oak Street/Christina Street,
Newton

The RSA team made the following observations with regard to intersection geometry, traffic signals,
and pedestrian and bicycle accommodations at the intersection of Needham Street at Oak
Street/Christina Street in Newton.

Observations:

Intersection Geometry

Oak Street intersects Needham Street approximately 60 7 ~
feet south of Christina Street, creating an offset /
intersection. Vehicles traveling through the intersection - ooF =
between the two roadways must turn left in order to
navigate the intersection. The Oak Street eastbound and
Christina Street westbound approaches receive green
indications concurrently, so these offset through
movements occur simultaneously. As the intended vehicle
paths are not clearly defined, these simultaneous through
movements can result in sideswipe and angle crashes. One  oak Street and Christina Street
sideswipe crash occurred within the intersection between  are offset, creating awkward
Oak Street eastbound and Christina Street westbound  through movements.
vehicles.

The intersection offset can also cause confusion as to the intent of motorists approaching the
intersection on Oak Street eastbound or Christina Street westbound. During the RSA, team
members observed vehicles using their left turn indication to travel through the intersection due to
the offset. Additionally, it is difficult initially to determine whether a vehicle is turning left or
traveling through the intersection. Two crashes involved an Oak Street eastbound left-turning
vehicle and a Christina Street westbound right-turning vehicle that both attempted to enter the
Needham Street northbound departure lane.

The pavement and pavement markings on Oak Street are in poor condition. RSA team members
suggested that illegible existing pavement markings in advance of the intersection could cause
confusion about lane use at the intersection.

Traffic Signal

Team members noted that the all-red phase for the Oak Street eastbound approach and the
Christina Street westbound approach may be too short, especially considering the shifting
maneuver necessary to travel through the intersection. A short all-red phase may not be long
enough for Oak Street eastbound and Christina Street westbound vehicles to clear the
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Road Safety Audit
Needham Street and Highland Avenue Corridor, Newton and Needham
Prepared by Howard/Stein-Hudson Associates, Inc.

intersection. This may cause Needham Street northbound and southbound vehicles to proceed
after seeing a green light, but stop unexpectedly for Oak Street eastbound and Christina Street
westbound vehicles to clear the intersection. One rear-end crash occurred on the Needham Street
northbound approach, and four rear-end crashes occurred on the Needham Street southbound
approach.

Traffic signal indications at the intersection are primarily
provided on an overhead span wire that runs from the
northwest corner of the intersection to the southeast corner
of the intersection. Supplemental post-mounted signal
indications are provided for each approach except for the
Needham Street northbound approach. None of the signal
indications have backplates. RSA team members
suggested that backplates may not be able to be added to
signal indications on the span wire because they would

Signal indications are overhead alter the wind loads on the span wire assembly.
with supplemental post-mounted
signals. All Needham Street

northbound and southbound left e eppe
turns are permissive. members stated that it is difficult to make a left turn from

Highland Avenue northbound or southbound during peak
periods, which can lead to frustration or inattention. Six of the 21 crashes were attributed to
motorist inattention, including four of the six rear-end crashes at the intersection.

All left turns at the intersection are permissive. Team

Signal preemption is not provided at the intersection. Public safety officials at the RSA stated
that the primary movement for emergency response vehicles is right turns from Oak Street onto
Needham Street southbound due to a mutual aid agreement between the City of Newton and
Town of Needham, and that it is typically easy to make this turn without preemption.

RSA team members noted that the traffic signal controller operates electromechanically, and that
certain signal functions may be difficult to program into the existing controller.

Pedestrian Accommodations

Two crashes involving pedestrians occurred at the
intersection. One of the crashes involved a pedestrian
crossing the southern leg of Needham Street. While
crosswalks are provided across all the other legs at the
intersection, there is no crosswalk across the southern
leg of Needham Street. The second crash occurred
when a vehicle exiting #311 Needham Street struck a
pedestrian crossing a driveway.

Pedestrian indications and push buttons are not
provided at the intersection. Most signal posts are

A crosswalk is not provided
across the southern leg of

Needham Street.
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Road Safety Audit
Needham Street and Highland Avenue Corridor, Newton and Needham
Prepared by Howard/Stein-Hudson Associates, Inc.

located behind fences, so pedestrian push buttons could not be installed. Team members stated
that it is likely not possible to add functionality for pedestrian indications with the existing signal
controller.

According to team members, the Oak Street eastbound and Christina Street westbound
approaches do not receive a green light unless a vehicle arrives at the intersection. This means
that pedestrians who wish to cross Needham Street may not receive a gap in Needham Street
traffic during off-peak periods if there is no traffic on Oak Street or Christina Street.

Team members noted that, while ramps are provided at the intersection, they are likely not
compliant with the Americans with Disabilities Act (ADA). Additionally, RSA team members
noted that apex ramps are not appropriate at the intersection.

Bicycle Accommodations

There are no bicycle accommodations at the intersection. Three crashes involved bicycles, and
RSA team members stated that bicycle traffic is moderate along the Needham Street corridor.
One bicycle crash occurred when a vehicle turning right on red struck a bicyclist who was
crossing Oak Street using the sidewalk and crosswalk. A second bicycle crash occurred when a
bicyclist was struck by an opening car door on Needham Street northbound. The third crash
involving a bicycle occurred when both the vehicle and bicyclist were turning right from
Christina Street westbound onto Needham Street northbound.

Potential Enhancements:

1. In the short term, consider resurfacing and restriping the Oak Street eastbound approach to
the intersection to clarify its lane use. Reinforce lane use regulations with appropriate
diagrammatic lane use signage.

2. Consider providing a dotted yellow centerline extension through the intersection to guide Oak
Street eastbound and Christina Street westbound vehicles through the intersection and to help
reduce sideswipe crashes.

3. Consider using split phasing for the Oak Street eastbound and Christina Street westbound
approaches to eliminate the confusion that occurs when they run simultaneously. Consider
the impacts to capacity and operations of making the phasing change.

4. As part of long-term reconstruction efforts to reduce motorist confusion, consider shifting one
or both of the Oak Street eastbound or Christina Street westbound approaches to create a
more traditional, 90-degree intersection. Corner radii should be kept as small as possible to
increase pedestrian safety by reducing the speed of right-turning vehicles. Consider impacts
to adjacent property.
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Road Safety Audit
Needham Street and Highland Avenue Corridor, Newton and Needham
Prepared by Howard/Stein-Hudson Associates, Inc.

10.

11.

12.

13.

14.

15.

As part of long-term reconstruction efforts, consider a modern roundabout at the intersection
to reduce the occurrence of angle crashes. Consider the impacts to adjacent property and to
traffic operations.

In the short term, consider adding retroreflective borders to the backplates on the post-
mounted signals at the intersections for added visibility during nighttime driving or in times
of possible solar glare.

As part of long-term reconstruction efforts, consider adding a post-mounted signal at the
Needham Street northbound approach to the intersection.

Determine the proper all-red clearance time for the Oak Street eastbound and Christina Street
westbound approaches and, if necessary, increase the all-red interval to the appropriate
length. Consider that vehicles may travel more slowly through the intersection due to its
geometry and close interaction with opposing vehicles.

In advance of reconstruction of the intersection, consider replacing the signal controller with
a modern system to enable timing and phasing changes at the intersection.

Consider implementing protected-permissive signal phasing for the Needham Street
northbound and southbound approaches to the intersection to relieve congestion and reduce
the number of crashes attributed to inattention. Consider the use of a flashing yellow arrow
during the permissive phase to alert motorists that they need to yield to oncoming through
vehicles. Consider the tradeoffs between additional capacity and the potential for increased
angle crashes at the intersection.

In the short term, consider putting the Oak Street eastbound and Christina Street westbound
approaches on recall so that pedestrians wishing to cross Needham Street will be provided
with a gap in Needham Street northbound and southbound traffic even if no vehicles are
waiting on Oak Street or Christina Street.

Consider providing a crosswalk across the southern leg of Needham Street for increased
pedestrian access and safety.

Provide pedestrian signals at the intersection when possible. Consider the operational
benefits for both vehicles and pedestrians of allowing concurrent pedestrian crossings. If
concurrent pedestrian crossings are used, consider the safety benefits of providing a leading
pedestrian interval (LPI) so that pedestrians can enter the intersection ahead of turning
vehicles. Provide ADA-accessible push-buttons at all crossings.

Provide ADA-accessible ramps at crosswalks as part of long-term reconstruction efforts.

Consider providing bicycle detection at the intersection when the signal controller is
modernized.
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Road Safety Audit
Needham Street and Highland Avenue Corridor, Newton and Needham
Prepared by Howard/Stein-Hudson Associates, Inc.

16. Consider the use of bicycle boxes at the intersection to place bicyclists in the view of
motorists at the stop line.

Page 18



Qg ebed

10Odssen

Mo

ws}-uoys

Wnipapy

"sayselo adimsapIs 8onpal

djay 01 pue uonoasialul 8yl Yybnoiyl S8OIYSA PUNOCISaM 188.11S
BUNSLYD PUB PUNOQISES 198.1S YeQ apInb 0} uonossiaiul syl
ybno.y) uoisusixa aulIBIUSD MO||BA paysep e Buipiroid Jepisuo)

UOMaN
10 Aup/10asseiN

MO

wJsl-uoys

MO

‘asn
aue| sy Ayeo 0} uonossialul 8y} 0} yoeoidde punogises 10a.g
MeQ oy} Buiduisas pue BuioepnNsal J8pISUOD ‘WId] HoYSs ay} u|

UoIMaN ‘19a.1S
EUlISLIYD/18aiS
MeQ le

10041S weypssN
1} UuoneooT

uoman jo AuD
/Y19IN/LOasseN

MO

wo)-buo

wnipsiy

"SJ8)|9ys snq pue

‘suoneoo| Buipue| ‘yibus| dois snqg Buipaebal spiepuels v 19N
1ua4nd 0} sdols snq Buiisixe anoidw| "IOpLIOD Ajpusli-Hsuel)
pue -uelisapad e a1e}|ioe} djay 0] JopJo Ul 199.11S WeypasN
Buoje sdojs snqg Jo SUOIIBOO| pUB JaqWINU [BapPI 8Y] SUILLIBISP O}
VLGN 8Ul YIIM MIOM ‘SLI0JS uoljoniisuodal wial-buoj jo ued sy

UoIMaN
j0 AuD /v 19N

ubIH

wJie)-uoys

wnipay

*10pLII0D 1981 WeYPasN ayl 0] SIOUSIA MaU J0BJIE 0] PUB asn
usueJ) abeIN0OUS 0} UOIMBN Ul 18811S weypasN Buole snq gG#
8y} Jo 821n8s Jo Aouanbaly ay] asealoul 0] 1 gIN SUl YIM MIOAA

lOdassen

wnipay
/MO

wJa}-buo

ubiH
Jwnipsy|

'$9|0A21q

JO Ssaualeme asiel 0} SABMBALIP Je 10]09 Juswaned usaib
Buisn JapIsuoy) "S8JOIYSA JOJOoW WOl patesedas ‘apu 0] yoiym
ur Aj1oe} pajesipap e yum sisi|oAolq apiaoid 0} 1.l weypasN
Buoje ‘syoeru) 8|0A0 pajosloid ‘a|qises) JI ‘10 saue| 8]9AdIq
Buipinoid JapiSuod ‘SlI0)je uoljonIIsuodal widl-buoj jo ed sy

lodassen

ubIH

wJel-pIN

ubIH

‘'shemanup

[BIDJBWWOD pUB S198.1S BpPIS JO 1IN0 PUE OlUl SjusWaAOW

Buiuiny ajo1ysA Japisuo) "Alojes pue Lojwod ueLisapad anoidwi
0} SUOIIBO0| Y|BMSS0ID Y00|g-pIW Je spue|s| abnjal ueipaw
Buipinoid Japisuod ‘sli0)je uononIIsuodal widl-buoj jo ued sy

loassen

ubIH

wusl-piy

ubIH

‘Aloyes ueLisapad anoidwil 0} JOPLLIOD BnNUdBAY
pue|ybiH/9a.41S weypaspN ayl Buoe sbuissod ¥o0|g-piw Buiisixa
pue mau Je suodeaq pLIgAY uelisapad Jo asnh ay} JopIsuo)

sonss|
SpIM-I0pP1II0D

Aued ajqisuodsay

150D

awel4 awi]

yohed
Aojes

juswadsueyug Asjes

uoneso

(penunuod) syjuswadueyug Alajeg |enuslod jo Arewwns ‘g a|qe |

"0U| ‘S8]BI00SSY UOSPNH-UIB)S/PJEMOH AqQ paiedsid
WeYPSSN pUB UOIMBN ‘JOPLIOD anuaAy pue|ybiH pue 19a11S weypasn
upny Aleses peoy



6 8bed

1Odssen

uybiH

Wwsl-pIN

wnipajy

"uonoasIaUI
8y} 1e saysesd a|bue pasealoul 4o} [eiiuslod sy} pue Aloeded

[BUOIIPPE UBAM]B] S}08pRI] BY} JapISU0D "S8[dIyaA ybnoiy} Buiwoouo
0] p|alA 01 paau Aayl 1eyl sisuiolow uge 01 aseyd aaissiwiad ayl Bulnp
moule mojjaA Buiysey; e Jo asn sy} JopIsuos) -uonuslieul o} pangquiie
SaYSkID JO Jaquinu ay] 8onpaJ pue uolsabuod aAaljal 0] UOIDasIalul
8y} 0} seyoeoidde punoqyinos pue punoqylou 19a41S WeypasN

ay} Joy} Buiseyd jeubis aaissiwiad-paloslosd Buusws|dwi Japisuon)

10Odssen

ubiH

uLe}-pIN

ubiH

"uoljossialul 8y} Je sebueyo
Buiseyd pue Buiwi) ajqeus 0} WalsAS ulapow B Yylim 19]|04uod [eubis
8y} Buioe|dal Japisuod ‘UonO8SIBIUI BY] JO UOIIONIISUODID JO SOUBAPE U|

loassen

MO

wiel-Hoys

wnipay

's9|01yaA Buisoddo yum uonoeiajul 8so|o pue Aljewoab sy 0} anp
uoljoas.alul 8yl ybnoayl AMmols aiow [aaei) Aew SB|0IYSA 1By} JOpISU0D)
"yibus| aredoidde ay) 01 [eAIBIUI pBI-|[B By} 8Sealoul ‘Alessadsu

JI ‘pue sayoeoidde punogisem 198115 BUIISIYD PUB puUNogISes

19911 e 9yl 40} dwi} 9oueIea|O pal-|je jadoid syl suiwisle(

loassen

MO

wiel-uoys

MO

‘aJe|6 Jejos s|qissod jo sawi} ul 1o BulaLp swiybiu
Buunp AljIqisia pappe 1o} suoijoasialul 8y} Je sieubis paunow-jsod
a1 uo saje|dyoeq aAnos|ie104184 Bulppe JapISuod ‘wisl Uoys syl U

SISHNQqY/1OASSEN

ubIH

wusl-buo

ubIH

‘suoljesado
oljed; o} pue Auadoud juadelpe 03 sjoedwl 8y} J8pISUOD "SBYSBID
8|Bue 0 80U81IND00 By} 8oNPaJ O} UOIIDBSIBIUI Y] 1B IN0gepuUNol

uJapoW B JaPISU0D ‘SLI0YS UOIONJIISU09al wisl-Buol jo ued sy

s18lnqy/LOassen

ubIH

wusl-buo

ubIH

‘Auadoud jusoelpe 03 sjoedwi JBPISUOY) *SBIJIYDA

Buiuini-lybu jo peads sy Buionpal Aq Alayes uelisepad asealoul

01 9|qissod se [jews se 1day 8q p|NoYs lipes JauloD "UoioasIalul
9a1bap-06 ‘[euocilipel; aiow e 81eald 0} sayoeoidde punogisem 199.1S
BUNISLIYD JO PUNOQISED 189415 YB 8y} JO Y1og Jo auo Buiyiys Japisuod
‘UOISNJUOD 1SLI0JOW 82NPaJ 0} SO UOoNONIISU02a) wial-buo) Jo Led sy

10Odssen

Mo

w.sl-pIy

ubIH

‘abueyo Buiseyd ay) Bunjew jo suonelado

pue Anoedeo 0} sjoedwl ay} Japisuo) “Ajsnosueynuis ung Asy; usym
$IN220 1By} UOISNJUOD By} dleulwl@ 0} sayoeoldde punogisam 19a11S
BUIISLUYD PUB pUNOQISEd 182115 YeQ 8yl 4o} Buiseyd yjds Buisn Jepisuo)

UoIMa| ‘198.1S
eullsuyo/iesis
XeQ le

}oa11S weypasN
'] uoneoo

Aued sjqisuodsay

150D

awelq
swil

yohed
Aojes

juswadueyug Aysjes

uoneso

panuiluod) siuawadueyug Alajes enualod Jo Arewwng "z a|qe |

"0U| ‘S8]BI00SSY UOSPNH-UIB)S/PJEMOH AqQ paiedsid
WeYPSSN pUB UOIMBN ‘JOPLIOD anuaAy pue|ybiH pue 19a11S weypasn
upny Aleses peoy



0€ 8bed

weypasN
10 UMO /1 OQSSBN

MO

wJsl-uoys

wnipajy

"anuaAy iy asn o} abeubis ay) ssiw

S]SLI0J0W 9SBI Ul 8NUBAY PUZ PUE 198.1S Yy 9Sn 0} 8NUBAY 1S| U0
olye.; Bunoauip abeubis [euoiippe apIn0Id "PuUNOqylNos anuaAy
pue|ybiH SS800k 0} 198.41S PIOJXS A\ PUB BNUBAY 1S | Buisn
S8|0IYaA JO Jaguunu 8y} 8onpaJ 0} I8pJ0 Ul GG-] SS8IJ. 0} dNUBAY
pug pue anuaAy Yl 8sn 0} Sa|oIyaA Buiosalip 19a11S youpusy
Buoje smoute yum ,Ge-| 01, Bunels abeubis [euonippe apincid

weypas\ ‘198.41S
PJIOJXO M\/ONUBAY
sk 1B

anuaAy pue|ybiH
12 uoneod0

10Odssen

wnipa|y

wlel-pIN

wnipa|y

‘9ul| dO]s 8y} 1e SISL0JoW JO MBIA BY] Ul SIS119A21q
9oe|d 0] UONDBSIBIUI BY] 1B SBX0Q 8|2A2Iq JO 8SNn By} JBPISU0D

1Odssen

wnipajy

wusl-pIN

wnipajy

"PazIuIBpOW SI J3[|0J1u09 [eubis
By} Usym uoioasialul 8y} e uonodslep a19421q Buipinoid Japisuon

lodassen

wnipaly

wJa}-buo

ubiH

"SLI0JJd UOI1ONJIISU0Da WLIS)
-Buoj Jo ued se syemssouo Je sdwel 9|qISse0de-yQYy dpIncid

lodassen

ubIH

wsl-pIN

ubiH

‘[levas uo Ind si Buiseyd uelisepad

ssajun sbuIsso.9 1e suoing-ysnd 9|qissadoe-yqy opInoid
'$9)01yaA Buiuiny jo peaye uoi0asIalul 8yl J8lus ued suelisapad
1Byl 0s (1d1) [easaiul ueuysspad Buipes| e Buipinoad jo sijeusq
Klayes ay) Japisuod ‘pasn aJte sbuissolo uelisapad Us1INdU0D

)| "sBuissouo ueuysapad juaiinouod Buimojfe Jo suel)sapad

pue S8|0IYSA Ylog 104 SHjduaq [euoliesado ay} JapIsuo)
"9|qissod uaym uonoasialul 8yl je sieubis uelisapad apinoid

lodassen

MO

wJiel-uoys

wnipaly

‘A1oJes pue ssao0e uellSapad pasealoul J0) 19911S WeypasN
j0 B9| uIBYINOS By} SS0JOE YemsS0lo B Buipinoid Jspisuo)

lodassen

MO

wisk-pI

wnipaly

BEENIS
BUNISLYD J0 19811S YBQ UO Buniem ale S9|2IYaA OU JI UBAS Jljjel
pUNOQUINOS pUB PUNOQUMIOU 18815 Weypas ul def e yum
papinoid aq |Im 198115 WeypasN $S040 0] Bulysim suelijsapad
ey} os ||edaJ uo sayoeoidde punogisem 19a.1S BulSUYD

pue punoqgises 18ai1s e ayi Bumnd Japisuod ‘wis} Loys ayi Ul

uoma| ‘1eai1s
eullsuyo/ieais
MeQ je

198115 WeypasN
] uoneoo

Aued ajqisuodsay

150D

awel4 awi]

yohed
Aojes

juswadsueyug Asjes

uoneso

(penunuod) syjuswadueyug Alajeg |enuslod jo Arewwns ‘g a|qe |

"0UJ ‘S8JBI00SSY UOSPNIH-UIBIS/PIBMOH Aq pasedaid
WeYPSSN pUB UOIMBN ‘JOPLIOD anuaAy pue|ybiH pue 19a11S weypasn
upny Aleses peoy



“ImassDOT

\ !ggﬂuesgoigﬂnagqﬁng
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COLLISION DIAGRAM

SYMBOLS TYPES OF CRASH SEVERITY
——&% Moving Vehicle —>»¢—— Head on
—&&&—P Backing Vehicle . > Rear End O
——=—=p Non—Involved Vehicle
/ Injury

Pedestrian Angle

Bicycle Turning Movement O

Animal um" Sideswipe Fatal

Parked VeHicle
Fixed Object

Oow_Fgsv

voo?® Out of Control

Night Time Crash

Newton, MA

Oak, Christina and Needham Streets
REGION: MAPC

TIME PERIOD ANALYZED: 2010 — 2013
SOURCE OF CRASH REPORTS: Newton Police
DATE PREPARED: 2/11/2014

PREPARED BY: Craig Roberts

10

*NOT TO SCALE
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Crash Data Summary Tables and Charts
Oak and Christina Streets at Needham Street, Newton, MA

CRASH MONTH

20% 19%

15% 14% 14% 14%

1006 | 10% 10% 10%

e | I 5% 5%

0o | 0% 0% | | | 0%
F M A M 3

N D

CRAS AY OF WEEK
50 5295

19% 19% 19%

20%

15%
10%

10%

5%

5%

5%
0%

Monday Tuesday Wednesday Thursday Friday Saturday

1996 CRASHTIMGRE POb,,

Sunday

20%

6AM- 8AM- 10AM-  12PM- 2PM- 4PM- 6PM- 8PM- 10PM-  12AM-
8AM 10AM 12PM 2PM 4PM 6PM 8PM 10PM 12AM 2AM

CRASH MANNER OF COLLISION

15%

L0v, [10%10% 10%

o 5% 5% 5%
0

o 0% 0% I I 0%
-

2AM- 4AM-
4AM 6AM

0
35% 30%
30%
0f - > .
25% 20%  20%
20%
0
15% 10%
10%
5% IITW“UVTW“
0% -
Single Rear-end Angle SldeSW|pe, S|deSW|pe, Head on Rear to Unknown
Vehicle same opposite Rear
Crash direction direction

Newton, Needham St at Oak and Christina Crash Data Spreadsheasft XIsx

3/12/2014



Crash Data Summary Tables and Charts
Oak and Christina Streets at Needham Street, Newton, MA

CRASH LIGHT CONDITION

100% —20%

80%

60%

40%

20% 0% 0% o 0% 0% 0% 0%
0% Daylight Dawn Dusk Dark - Dark - Dark - Other ‘Unknown

Lighted Roadway unknown
Roadway notlighted roadway
lighting

CRASH WEATHER CONDITION

0
0 -
60% -
40%
20% | 15% .,
0% ] 1 0% 0 0% 0% 0% 0% 0%
o -
(;E ? S é %g’ g)cv mé g§ E 5
%,_,_ Lcr?m mg m§ )
CRASH ROAD SURFACE
100% -85%
80%
60%
40%
20% Ll
0% ] 0% 0% 0% 0% 0% 0% 0%
(s) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Dry Wet Snow Ice Sand, mud, Water Slush Other Unknown
dirt, oil,  (standing,
gravel moving)
CRASH DRIVER AGES
30%
21% 21%
20% 17%
12%
0] 0]
10% 70 10% 10%
2%
0% L1 ‘ ‘ ‘ ‘ ‘ ‘
15-20 21-29 30-39 40-49 50-59 60-69 70-79 80+

Newton, Needham St at Oak and Christina Crash Data SpreadsBeaft XIsx 3/12/2014



INTERSECTION: NEEDHAM STREET AND: WINCHESTER ST/DEDHAM ST
PERIOD: 2010—2012 FROM: JANUARY TO: DECEMBER
CITY /TOWN: NEWTON PREPARED BY: FST, INC.
'_
()]
[0
Lol
|_
w
(]
T
O
Z
O] 3/1/11 = DEDHAM STREET
5/2/12 4
8/30/11 4
DRY
1/21/11
VALVl I
DRY 9/9/12°
NEEDHAM STREET T
_ ACCIDENT TYPE NOT REPORTED 2
N ANGLE
DIRECTION NOT REPORTED 0
o REAR—END
H DIRECTION NOT REPORTED 0
w
(]
T PROPERTY DAMAGE 16
O INJURY 3
% KEY NOT REPORTED 2
DATE
ROAD COND.

SYMBOL ACCIDENT TYPE
-~ MOVING VEHICLE —~—+=—— REAR END
—~——»—  BACKING VEHICLE : HEAD ON

NON—INVOLVED VEHICLE -——~———  SIDE — SWIPE
—-— — — — —  PEDESTRIAN
— PARKED VEHICLE “ 0000 OUT OF CONTROL
O FIXED OBJECT ¥ LEFT TURN
o FATAL ACCIDENT
O INJURY ACCIDENT _ RIGHT ANGLE
FIGURE &

COLLISION DIAGRAM




Masshighway

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT :

MAJOR STREET :

MINOR STREET(S) :

INTERSECTION
DIAGRAM
(Label Approaches)

APPROACH :
DIRECTION :

VOLUMES (PM) :

"K" FACTOR :

TOTAL # OF
ACCIDENTS :

CRASH RATE CALCULATION :

Comments :

Newton

COUNT DATE : 12/15/10

UNSIGNALIZED :I:l SIGNALIZED :II'

~ INTERSECTION DATA ~

Needham Street

Source #

Oak Street & Christina Street

Pl 1 0oak St
North l
Needham St ¢
4 !
3
Christina St
Peak Hour Volumes (PM)
1 2 3 4 5 .
468 818 250 913
APPROACH ADT : ADT = TOTAL VOL/'K" FACT.
24 #OF 5 AVERAGE # OF s o
YEARS ACCIDENTS (A):
0.483 RATE = (A x1,000,000)
(ADT x 365 )

Oak Christina mhd crash rate worksheet.xls

MHD USE ONLY

RIN #

RIN #

RIN #

RIN #

Judoy O

RIN #

INTERSECTION
REF #

1



Masshighway

CRASH RATE WORKSHEET

CITY/TOWN :

DISTRICT :

MAJOR STREET :

MINOR STREET(S) :

INTERSECTION
DIAGRAM
(Label Approaches)

APPROACH :
DIRECTION :

VOLUMES (PM) :

"K" FACTOR :

TOTAL # OF
ACCIDENTS :

CRASH RATE CALCULATION :

Comments :

Newton

COUNT DATE : 12/15/10

Needham Street

UNSIGNALIZED :I:l SIGNALIZED :II'

~ INTERSECTION DATA ~

Source #

Avalon Bay & Columbia Avenue

1 Avalon Bay
/
North l
Needham St D E—
T !
3
Columbia Ave
Peak Hour Volumes (PM)
1 2 3 4 5 6
SE SW NW NE
28 692 25 968

APPROACH ADT :

# OF 5 AVERAGE # OF
YEARS ACCIDENTS (A) :
0.118 RATE = (A x1,000,000)

(ADT x365)

18,565 | ADT = TOTAL VOL/"K" FACT.

Avalon mhd crash rate worksheet.xls

MHD USE ONLY

RIN #

RIN #

RIN #

RIN #

RIN #

Judoy O

INTERSECTION
REF #

1



MassHighway

CRASH RATE WORKSHEET

CITY/TOWN : Newton COUNTDATE : 12/15/10 MHD USE ONLY

DISTRICT : 4 UNSIGNALIZED :I:l SIGNALIZED :IIl Source #

~ INTERSECTION DATA ~

MAJOR STREET:  Needham Street ang [
MINOR STREET(S): Winchester Street & Dedham Street RIN # I:l
any [ ]
any [ ]
any [ ]
T 1 Winchester St

INTERSECTION North l INTERSECTION
DIAGRAM ey [ |

(Label Approaches) 2

Needham St D
4 —» T Dedham St
3

Winchester St
Peak Hour Volumes (PM)

APPROACH : 1 2 3 4 5 6
DIRECTION : SB WB NB EB
VOLUMES (PM) : 949 202 311 1013
"K" FACTOR APPROACH ADT : ADT = TOTAL VOL/'K" FACT.
TOTAL # OF 23 #OF 5 AVERAGE # OF 4 co
ACCIDENTS : YEARS ACCIDENTS (A): :
CRASH RATE CALCULATION: | 0.492 RATE = (Ax1,000,000)
(ADT x365)
Comments :

Winchester St mhd crash rate worksheet.xls



TRAFFIC IMPACT STUDY

January 13, 2015

Appendix E Historic Traffic Count Data & Traffic Projections

(} Stantec

slw v:\1953\active\195310953\5_traffic\docs\report\2015-01-13-tis.docx



di 4 4 4N 41 4 4R 4 & A aEaE M

Traffic Impact Study

Proposed Mixed use Development
55 Tower Road

Needham, Massachusetts

Submitted to:
Northland Investment Corporation

July, 2007
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1.2 Traffic Volumes

Traffic volume data was collected for the original report in May 2009 and December
2010. In the original FDR, the weekday seasonal factors worksheet was utilized and no seasonal
adjustments were originally made. For this updated analysis, at MassDOT’s request, the nearest
count station was reviewed to determine if the May and December traffic count data required a
seasonal adjustment. Data from the closest MassDOT permanent count station (Station #4118 on
I-95) was researched. Based on this data, May traffic volumes are 1% higher than average while
December traffic volumes are approximately 4 percent lower than average. Therefore, the
December traffic volumes were adjusted for seasonality by 4%.

Since the May 2011 FDR was completed, there have been a number of background projects
that have been completed and opened while new projects have been proposed. Therefore the
2024 Traffic Volumes have been adjusted to account for the projects that have been completed as
well as new proposals. For this project, the 2024 planning horizon that was used for the previous
FDR was maintained, as it is still reasonable based on the scale of the proposed roadway
improvements and to be consistent with MassDOT design criteria. The future traffic volumes
were developed by applying an annual background growth rate to current volumes to account for
general traffic growth in the region and then adding traffic anticipated to be generated by planned
developments in the immediate vicinity. A background growth rate of 1% per year was used to be
consistent with the previous Functional Design Report. A list of the currently proposed projects
is as follows:

Projects that have opened since the Traffic Counts were collected.

» Charles River Landing residential development — This project consists of 350
apartment units located at 300 Second Avenue in Needham. This project was
under construction and not occupied when the traffic volume data was collected.

»  Chestnut Hill Square project- Newton, Massachusetts - This project consists of a
combination of 94,932 square feet of retail and restaurant space, a 60,700 square
foot medical office building, a 51,536 square foot grocery story, a 29,640 square
foot health club, and 91 residential units to be accessed via two new site
driveways on Route 9.

» Wingate Senior Living - Gould Street Needham — This project consisted of an
additional 91 Senior Living Units.

A summary of specific planned development projects was obtained from the City of

Newton and was assumed to consist of the following;

» Filene’s Basement Expansion, Newton, Massachusetts - This project consists of a
redevelopment of the former Filene’s Basement site, replacing the existing
building with a larger one. The proposed retail area is approximately 70,870
square feet.
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»  Chestnut Hill Shopping Center - As proposed, the existing shopping center is to
be increased by 48,400 square feet of office and retail uses in one newly
constructed part of an existing building for a new total of 427,711 square feet for
the entire property.

» 135 Wells Avenue — Newton - This project consists of a 334 unit apartment
development.

» 170 Needham Street — Newton - This project consists of demolishing an existing
14,084 single story building and replacing it with a 7,140 sf building to be used
for retail and restaurant purposes.

» 300 Needham Street — Newton - There is a proposal to locate a 120 seat restaurant
in one of the retail spaces that has not been occupied since the building was
originally constructed.

» 45-71 Needham Street — Newton — This project consists of the construction of two
single story commercial buildings at the site of the former Skipjacks restaurant
and the current Bicycle Center.

» 70 Linden Street — Newton - Proposed MyGym, The space was previously used as
an office for Microfluidics Corporation.

» Filenes Site — Filenes is currently vacant and likely to be redeveloped in the near
future. This store was operational and generating traffic at the time when the
traffic volumes were collected.

»  Center 128 — 400 First Avenue Needham — This project includes 740,000 sf of
office/research and development space as well as a 128 unit hotel at full build.
The hotel has been constructed.

Of these projects, the majority will not have a major impact on traffic operations due to
location or size or will have a large percentage of pass-by traffic. However, the Center 128 (400
First Avenue in Needham) project will generate a significant amount of traffic entering/exiting
the site on First Avenue and Second Avenue onto the project corridor. Traffic volume increases
associated with each of the development projects were obtained from the respective traffic
impact studies or were estimated for each project.

Northland Investment Corporation is planning on possibly redeveloping the 22-acre industrial
parcel at the northern corner of the Needham Street/ Oak Street intersection. However, a formal
proposal has not been submitted. Since there is no current development scenario, traffic volumes
associated with a project at that site were not incorporated into the analysis.

In addition, General Dynamics has put its 26 acre parcel on the market and is entertaining
several bids. Therefore additional development may occur on this parcel. Since there is no
current development scenario, traffic volumes associated with a project at this site were not
incorporated into the analysis.

In addition to the planned development projects above, traffic volumes on Highland Avenue
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January 13, 2015

Appendix F FS&T 25 Percent Design Plans
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NEEDHAM ST SB | AB,C R| R | R R|R|R|R|R|R|G|Y][R R|R|R | 6| Y| R|{R|R|R|R|R|R|R|RI|R
NEEDHAM ST NB |D.E <FY | <Y | <R R|R|R|[<GKI/s|<R| R |R|R R|R|R ORI R|R|<G|<¥|<R|R|R|R|R|RI|R
NEEDHAM ST NB |F.G G| Y |R R|R|R|R|R|R|R|RI[R R|R | R | R|R|[R|G|Y|[R|R|R|[R|R|R|R
OAK ST EB |H,J R| R | R G|Y|R|R|R|R|R|RI[R R| R | R R|R|R|[R|R|[R|[R|R|R|[R|G]|Y]|R
OAK ST EB |K R| R | R G| Y| RRWGRANYR|R|RI|R R|R | R R|R|R|[R|R|[R|[R|R|R|[R|G]|Y]|R
CHRISTINA ST WwB | LMN R|R | R R|R|R|R|R|R|R|RI[R G| Y |R R|R|R|[R|R|[R|[R|G|Y|[R|R|R|R
PEDESTRIAN P1—P2 DW | DW | DW DW | DW | DW [ DW [ DW [ DW | W [FDW | DW DW | DW | DW ouT | Dw | DW [ DW [ DW [ DW [ DW | DW [ DW | DW | DW | DW | DW
PEDESTRIAN P3—P4 DW | DW | DW DW | DW | DW [ DW | DW [ DW | DW | DW | DW W |FDW | DW ouT | Dw | DW [ DW [ DW [ DW [ DW | DW [ DW | DW | DW | DW | DW
PEDESTRIAN P5—P6 W |FDW | DW DW | DW | DW [ DW | DW [ DW | DW | DW | DW DW | DW | DW ouT | Dw | DW [ DW [ DW [ DW [ DW | DW [ DW | DW | DW | DW | DW
MINIMUM GREEN 10 6 6 10 6 6 6 6 6
& | EXTENSION INTERVAL 2 2 2 2 2
Q% MAXIMUM 1 50 26 10 50 26
E% MAXIMUM II 50 26 10 50 26 >
Z _ | CLEARANCE INTERVAL 4 | 3 4 | 2 4 | 3 4 | 3 4 | 2 Z 4 | 3 4 | 3 4 | 2 4 | 2
| "WALK” INTERVAL 7 7 7 %
PED CLEARANCE INTERVAL 19 | 3 18 | 3 17 | 2 é
DETECTOR MEMORY NON—LOCK NON—LOCK NON—LOCK NON—LOCK g
RECALL SWITCH SOFT OFF SOFT OFF m
PROGRAM/COORDINATION
CYCLE OFFSET
NO. LENGTH % / SEC
1 90
2 90
TECHNICAL NOTES
1,
2.
SIGNAL FACES
4o\ 3.
PREFERENTIAL PHASING DIAGRAM
— s 7~ DUAL DISPLAY 4. CYCLE 1 =
R <a R ONE SECTION CYCLE 2 =
82 & 95 82 & 96 84 & 98 \__/ N\ N/ FREE OPERATION =
N\ N N
|| 5 3= - S O 7 28
PROT '—\/ PERM p A \_~ Nz N\
e v PERM —
_ 5 —> - — A,B,C,F D,E K P1,P2,P3
\V \T ; \Tf G,H,J,LMN P4,P5,P6
1.  ALL TRAFFIC SIGNAL HEADS SHALL BE EQUIPPED
WITH +5” LOUVERED BACKPLATES WITH RETROREFLECTIVE
BORDER (YELLOW).
2. ALL SIGNAL HEADS SHALL BE EQUIPPED WITH
VEHICLE MOVEMENT EAEbD'vggggLES WITH 12" LENSES AND BE EQUIPPED WITH
< PEDESTRIAN MOVEMENT — ON PED ACTUATION
3. ALL PEDESTRIAN INDICATIONS SHALL BE 16” COUNTDOWN

L.E.D. AND BE EQUIPPED WITH SUN CAP VISORS.
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A

NEEDHAM / NEWTON
HIGHLAND AVENUE / NEEDHAM STREET

SHEET | TOTAL
STATE | FED. AID PROJ. NO. [ PNo [shEeTs
MASS. : ] ™

PROJECT FILE NO. 606635

TRAFFIC SIGNAL PLANS

LOCATION 7
COLUMBIA AVENUE
SHEET 1 OF 2
| jj*"‘ - NEWTON
EXISTING SIGNAL PLAN
1”7 = 40’
EXISTING MASTZARM (RET)
EXISTING MAST._ARM (RET) EXISTING TRAFFIC’ SIGNAL CABINET (RET)
RN w
<+— B «~ . - 4 L I~ JTHBe <+ * g
85 86— L, / 89 90
: o = - o : O
NEEDHAM STREET NEEDHAM STREET
.Ig" => paf 2 =P > —>
a 2 L

FS&T PROJECT NO.

QM-167
DES| — |cHk| —
R| — [ok| —
EST| — |[owk| —

ENGINEER IN CHARGE

FILE NAME: T:\QM—167 Needham Newton Corr\CADD\O5 Highway\55 Traff Signal.dwg LAYOUT NAME: COLUMBIA PLOTTED: Monday, December 23, 2013 — 4:15pm USER: Dunkel_A

PROP 8" TRAFFIC SIGNAL
POST AND FOUNDATION (TYP)

20 0 20 40
. —

SCALE IN FEET




NEEDHAM / NEWTON
HIGHLAND AVENUE /| NEEDHAM STREET
STATE [FED. AID PROU. NO. [ NS |ohErTs
MASS. 120 145
SEQUENCE AND TIMING FOR FULLY—ACTUATED TRAFFIC SIGNAL CONTROL EMERGENCY PRE—EMPTION PROJECT FILE NO. 606635
“-—-> ! TRAFFIC SIGNAL PLANS
2 (_I)Z
A |
NOT ¥ NOT NOT “% NOT v NOT %8 o “% LOCATION 7
USED — USED USED USED USED Y COLUMBIA AVENUE
ju_l
“«—— > g SHEET 2 OF 2
STREET DIR | HOUSING ®1 2 3 04 5 6 87 28 9 oF 1 oF2 oF3 NEWTON
NEEDHAM ST SB |AB R|R|R R|R|R G| Y |R R| R |R | R|R|R|[G|Y|[R|R|R|R
NEEDHAM ST NB |CD ¢ | vy |R R | R | R R| R | R R| R | R MOl |y | rR[R[R|R[R[R[R
AVALON BAY EB |EF R | R | R c| vy |R R | R | R R | R | R R|IrR|IR[R[R[R[R[R[R][R
COLUMBIA AVE WB | GHJ R | R | R R | R | R R | R | R c | vy | R R|IrR|rR[R[R[R[R]c] Y[R
PEDESTRIAN P1_p2 pw | ow | ow pw | ow | ow w |[Fow| pw pw | ow | ow out| ow |[ow [ow [ow [ ow [ ow [ ow | ow | ow
PEDESTRIAN P3_p4 pw | ow | ow pw | ow | ow pw | ow | ow w |[Fow| pw out| ow |[ow [ow [ow [ ow [ ow [ ow | ow | ow
PEDESTRIAN P5_P6 w |[Fow| pw pw | ow | ow pw | ow | ow pw | ow | ow out| ow |[ow [ow [ow [ ow [ ow [ ow | ow | ow
MINIMUM GREEN 10 4 10 4 6 6 6
o | EXTENSION INTERVAL 2 2 2 2
2 2 | MAXIMUM 1 65 12 65 12
>
& % MAXIMUM I 65 12 65 12 >
Z _ | CLEARANCE INTERVAL 4 | 2 3| 3 4 | 2 3| 3 z 4 | 2 4 | 2 3] 3
~ | ”WALK” INTERVAL 7 7 7 5
PED CLEARANCE INTERVAL 7 | 2 14 | 2 14| 3 é
DETECTOR MEMORY NON—LOCK NON—LOCK NON—LOCK NON—LOCK g
RECALL SWITCH SOFT OFF SOFT OFF o
PROGRAM /COORDINATION
CYCLE OFFSET
NO. LENGTH % / SEC
1 90
2 90
TECHNICAL NOTES
1. ANY PHASE NOT CALLED WILL BE SKIPPED. SIGNAL INDICATION WILL NOT CHANGE IF
THE ASSIGNED RIGHT OF WAY DOES NOT CHANGE DURING THE NEXT PHASE CALLED.
2. THE RIGHT—OF—WAY MAY BE ASSIGNED TO ANY PHASE OR ANY COMBINATION OF
NON—CONFLICTING PHASES. IF CALLS EXIST ON ALL PHASES, THE RIGHT—OF—WAY
PREFERENTIAL PHASING DIAGRAM SHALL BE ASSIGNED IN ACCORDANCE WITH THE PREFERENTIAL PHASING SEQUENCE.
SIGNAL FACES
3. FLASHING OPERATION PER M.U.T.C.D. SECTION 4D.28 THROUGH SECTION 4D.31
¢2 & %6 ¢4 & ¢8 DUAL DISPLAY 4. CYCLE1 =6 AM — 10 AM M—-F
7N CYCLE 2 = 3 PM — 7 PM M—F
/1\ A \R ) ONE SECTION FREE OPERATION = ALL OTHER TIMES
YRR A (COUNTDOWN)
PERM ‘/5 = () 0%
— ————— ———
_v PERM A v N ﬁ' 28
2 < — 4 G\
\V — P\V \_/ P1,P2,
P4,°5,P6
1.  ALL TRAFFIC SIGNAL HEADS SHALL BE EQUIPPED
WITH +5” LOUVERED BACKPLATES WITH RETROREFLECTIVE
BORDER (YELLOW).
2. ALL PROPOSED SIGNAL HEADS SHALL BE EQUIPPED WITH
— % VEHICLE MOVEMENT L.E.D. MODULES WITH 12" LENSES AND BE EQUIPPED WITH
CAP VISORS.
< PEDESTRIAN MOVEMENT — ON PED ACTUATION
3. ALL PEDESTRIAN INDICATIONS SHALL BE 16” COUNTDOWN
L.E.D. AND BE EQUIPPED WITH SUN CAP VISORS.
FS&T PROJECT NO.
QM-167
pes | ATC |chuk | ATC
or| SEB |[chuk| ATC
EST - CHK -
ENGINEER IN CHARGE

FILE NAME: T:\QM—167 Needham Newton Corr\CADD\05 Highway\Traffic Signal Timing.dwg LAYOUT NAME: COLUMBIA PLOTTED: Monday, December 23, 2013 — 4:15pm USER: Dunkel_A




EXISTING SIGNAL PLAN

FS&T PROJECT NO.

QM-167
pES| — [cHk| —
DR — |ouk| —

EST - CHK -

ENGINEER IN CHARGE

FILE NAME: T:\QM—167 Needham Newton Corr\CADD\05 Highway\55 Traff Signal.dwg LAYOUT NAME: DEDHAM PLOTTED: Monday, December 23, 2013 — 4:16pm USER: Dunkel_A

1" = 40’
PROP 25 MAST ARM
AND FOUNDATION
P6
300 WINC S . G
- 01 HESTER STREET 4
—t —0- 502 3 A
-_— —_— e —
—_—
*~‘_*"__"""“"““----_____‘______¥ F
— w —— P5

PROP 8_/TRAFFIC SIGNAL POST/

AND FOUNDATION (TYP)

PROP TRAFFIC SIGNAL\CABINET
AND” FOUNDATION

PROP 35 MASTARM
AND FOUNDATION

1

N\ \&
7\
O
WA &

303 \

F1

b

p4_35

m
I
K Ps
f
e
3
2 f
Q
20 0 20 40

SCALE IN FEET

PROP OPTICAL EMERGENCY VEHICLE
PRE—EMPTION DETECTOR (TYP)

NEEDHAM / NEWTON
HIGHLAND AVENUE / NEEDHAM STREET

SHEET | TOTAL
STATE | FED. AID PROJ. NO. | "No~ [SHEFTS|

MASS. . 121

145

PROJECT FILE NO. 606635

TRAFFIC SIGNAL PLANS
LOCATION 8
WINCHESTER ST AND DEDHAM ST
SHEET 1 OF 2
NEWTON

\\ PROP 30’ MAST ARM
AND FOUNDATION
20°
F2 -
_
N [P { = t —
H
305 306 _
N [ —————— — — — — ———— ——
’;IO)\ —_— —_— — —
oo WINCHESTER STREET
1Y
N

PROP EMERGENCY VEHICLE
PRE—EMPTION CONFIRMATION STROBE

PROP 30" MAST ARM
AND FOUNDATION




SEQUENCE AND TIMING FOR FULLY—ACTUATED TRAFFIC SIGNAL CONTROL

EMERGENCY PRE—-EMPTION

FS&T PROJECT NO.

QM-167

pes | ATC |cuk | ATC

or| SEB |[chuk| ATC

EST - CHK -

ENGINEER IN CHARGE

L.E.D. AND BE EQUIPPED WITH SUN CAP VISORS.

NEEDHAM / NEWTON
HIGHLAND AVENUE / NEEDHAM STREET

STATE

FED. AID PROJ. NO.

SHEET
NO.

TOTAL
SHEETS

MASS.

122

145

PROJECT FILE NO. 606635

TRAFFIC SIGNAL PLANS
LOCATION 8

WINCHESTER ST AND DEDHAM ST

ANY PHASE NOT CALLED WILL BE SKIPPED. SIGNAL INDICATION WILL NOT CHANGE IF
THE ASSIGNED RIGHT OF WAY DOES NOT CHANGE DURING THE NEXT PHASE CALLED.

THE RIGHT—-OF—-WAY MAY BE ASSIGNED TO ANY PHASE OR ANY COMBINATION OF
NON—CONFLICTING PHASES. IF CALLS EXIST ON ALL PHASES, THE RIGHT—OF—-WAY
SHALL BE ASSIGNED IN ACCORDANCE WITH THE PREFERENTIAL PHASING SEQUENCE.

FLASHING OPERATION PER M.U.T.C.D. SECTION 4D.28 THROUGH SECTION 4D.31

ALL OTHER TIMES

A\ =4 4 loz| A\ —
NOT NOT NOT ¥ NOT | | %p‘ o
;"@ —_— USED USED USED USED v v %é
Ll
= Y et |3 |
STREET DIR | HOUSING ®1 $2 83 ¢4 ¢5 %6 67 ¢8 %9 oF1 oF2 oF3 oF 4
WINCHESTER ST  |SB | AB R|{R|R|R|R|R|R|R/[R G R|{R|R|R|R|R|R|R|R|R|R|R|R|R|G|Y]|R
WINCHESTER ST  [NB |C,D,E,F G| Y| R|R|R|R|R|R|R R R|{rR|R|R|R|R|R|R|R|R|R|G|Y|R|R|R|R
NEEDHAM ST EB G,K,L R R R G Y R R R R R R R R R \Qj G Y R R R R R R R R R R
NEEDHAM ST EB H,J <R <R <R <G <Y <R <R <R <R <R <R <R <R <R <R (Y) <G <Y <R <R <R <R <R <R <R <R <R <R
DEDHAM ST WB M,N R R R R R R G Y R R R R R R \/I-?) R R R G Y R R R R R R R
PEDESTRIAN P1—-P6 Dw | DwWw | DwWw ([ DW | DW | DW | DW | DW | DW DW | DW | DW w (FDW | DW |OUT | DW | DW | DW | DW | DW [ DW | DW | DW ( DW | DW | DW | DW
MINIMUM GREEN 4 4 6 10 6 6 6 6 6 6
7 | EXTENSION INTERVAL 2 2 2 2 2 2
Q% MAXIMUM 1 30 30 15 30
>
5% MAXIMUM 1I 30 30 15 30 >
ZZ CLEARANCE INTERVAL 4 | 3 4 | 3 3| 3 3 Z 4 | 3 3| 3 4 | 2 4 | 2
~ | ”WALK” INTERVAL 7 %
PED CLEARANCE INTERVAL 14 | 3 é
DETECTOR MEMORY NON—LOCK NON—LOCK NON—LOCK NON—LOCK g
RECALL SWITCH SOFT SOFT OFF SOFT )
PROGRAM /COORDINATION
CYCLE OFFSET
NO. LENGTH % / SEC
1 90
2 90
TECHNICAL NOTES
1.
PREFERENTIAL PHASING DIAGRAM 2.
$5 $6 04 & 98 9% 3
SIGNAL FACES
4, CYCLE1 = 6 AM — 10 AM M—F
A CYCLE 2 = 3 PM — 7 PM M—F
— - - S - i S R =) =Y [/ DUAL DIsPLAY PREE OPERATION =
A A __w  PERM S "/ N\~ ONE SECTION
~ /\V —~ \V 2 \V ~y \V ) ¢~ (COUNTDOWN)
\_ N 0
4 G\ / G\ ﬁ28
\___ N,
A,B,C,D,E, H,J P1,P2,P5
CKLM, P4,P5,P6
* UPON PEDESTRIAN ACTIVATION
1. ALL TRAFFIC SIGNAL HEADS SHALL BE EQUIPPED
—» VEHICLE MOVEMENT WITH +5” LOUVERED BACKPLATES WITH RETROREFLECTIVE
<«--—% PEDESTRIAN MOVEMENT — ON PED ACTUATION BORDER (YELLOW).
2. ALL SIGNAL HEADS SHALL BE EQUIPPED WITH
L.E.D. MODULES WITH 12” LENSES AND BE EQUIPPED WITH
CAP VISORS.
3. ALL PEDESTRIAN INDICATIONS SHALL BE 16” COUNTDOWN

SHEET 2 OF 2

NEWTON

FILE NAME: T:\QM—167 Needham Newton Corr\CADD\05 Highway\Traffic Signal Timing.dwg LAYOUT NAME: WINCHESTER PLOTTED: Monday, December 23, 2013 — 4:16pm USER: Dunkel A




TRAFFIC IMPACT STUDY

January 13, 2015

Appendix G Trip Generation

Q Stantec

slw v:\1953\active\195310953\5_traffic\docs\report\2015-01-13-tis.docx



Independent Variable (X): 55.056 Floor Area (KSF)

Dependent Variable (T): Vehicle Trips
NEW Ln (T)=AxLn (X) + B or

or T=AxX+B
Where: | A= | B= T= C= T=
Wkdy AM Peak 0.8 1.57 119 1.56 86
Wkdy PM Peak 1.12 78.45 140 1.49 82
Wkdy Daily 0.76 3.68 834 11.03 607
Saturday Site Peak 0.43 24
Saturday Daily 2.03 31.75 144 2.46 135
Source: Trip Generation, Ninth Edition, Institute of Transportation Engineers, 2012.

Land Use Code 710 - General Office Building

Independent Variable (X): 20 Floor Area (KSF)
Dependent Variable (T): Vehicle Trips
Formula: Ln(T)=AxLn(X)+B or

or T=AxX+B
Where: | A= | B= T= C= T=
Wkdy AM Street Peak 0 0 1 3.40 68
Wkdy PM Street Peak 0.74 3.25 237 9.48 190
Wkdy AM Site Peak 0 0 0 7.07 141
Wkdy PM Site Peak 0 0 0 8.37 167
Wkdy Daily 66.95 1391.56 2731 102.24 2045
Saturday Site Peak 0.57 4.18 361 10.65 213
Saturday Daily 0 0 1 177.59 3552
Source: Trip Generation, Ninth Edition, Institute of Transportation Engineers, 2012.

Land Use Code 850 - Supermarket

Independent Variable (X): 66.96 Floor Area (KSF)
Dependent Variable (T): Vehicle Trips
Formula: Ln(T)=AxLn(X)+B or

or T=AxX+B
Where: | A= | B= T= C= T=
Wkdy AM Street Peak 0.61 2.24 122 0.96 64
Wkdy PM Street Peak 0.67 331 458 371 248
Wkdy Daily 0.65 5.83 5233 42.70 2859
Saturday Site Peak 0.65 3.78 674 4.82 323
Saturday Daily 0.63 6.23 7177 49.97 3346
Wkdy PM Pass-By % (T) -0.29 5.00 46%
Saturday Peak Pass-By % (T) -0.02 38.59 37%

Source: Trip Generation, Ninth Edition, Institute of Transportation Engineers, 2012.

Land Use Code 820 - Shopping Center

Land use assumptions per Draft Site Development Plans (01-06-15)

V:\1953\active\195310953\5_traffic\Trip Gen-January 2015.xlsx

ENTERING
% TRIPS *
88% 104
17% 24
50% 417
54% 0
50% 72
ENTERING
% TRIPS *
62% 1
51% 121
49% 0
53% 0
50% 1365
51% 184
50% 1776
ENTERING
% TRIPS *
61% 74
49% 224
50% 2616
52% 350
50% 3588

EXITING
TRIPS  R-Squared
14 0.83
116 0.82
417 0.59
0 0.80
72 0.66
EXITING
TRIPS  R-Squared
0 0.51
116 0.75
0 0.91
0 0.87
1365 0.52
177 0.55
1776
EXITING
TRIPS  R-Squared
48 0.52
234 0.81
2616 0.78
323 0.84
3588 0.82



PASS BY AM PM SAT

ITE USED IN ouT IN ouT IN ouT
OFFICE
NEW
PASS BY
TOTAL 76 10 14 68 13 11
SHOPS
NEW 20 13 61 63 84 77
45% 50% PASS BY 20 13 61 63 84 77
TOTAL 39 25 122 127 168 155
SUPERMKT
NEW 25 16 58 56 65 63
36% 40% PASS BY 17 10 39 37 43 42
TOTAL 42 26 97 93 109 104
ALL
NEW 45 28 119 119 149 140
PASS BY 36 23 100 101 127 119
TOTAL 157 61 232 288 289 270
218 520 559

V:\1953\active\195310953\5_traffic\Trip Gen-January 2015.xlsx



TRAFFIC IMPACT STUDY

January 13, 2015

Appendix H Future Intersection Operations

(} Stantec
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TRAFFIC IMPACT STUDY

January 13, 2015

H.1 NEAR-TERM BUILD OPERATIONS

() Stantec

slw v:\1953\active\195310953\5_traffic\docs\report\2015-01-13-tis.docx



HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

Near-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 1 0 15 2 0 1 29 718 3 727 12
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 1 0 15 2 0 1 29 718 3 727 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 082 08 082 082 082 0.82
vC, conflicting volume 1518 1518 733 1532 1522 720 739 721
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1521 1522 560 1539 1528 720 567 721
tC, single (s) 7.1 6.5 6.5 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 35 4.0 3.3 2.2 2.2
p0 queue free % 99 100 96 97 100 100 96 100
cM capacity (veh/h) 77 93 397 73 93 432 808 890
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 16 3 750 742
Volume Left 1 2 29 3
Volume Right 15 1 3 12
cSH 316 100 808 890
Volume to Capacity 0.05 003 004 0.00
Queue Length 95th (ft) 4 2 3 0
Control Delay (s) 170 419 0.9 0.1
Lane LOS C E A A
Approach Delay (s) 170 419 0.9 0.1
Approach LOS C E
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 69.0% ICU Level of Service
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\build-near-term-am.syn
Synchro 8 Report Page 1



HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

Near-Term Build
AM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 14 2 6 692 777 19
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 14 2 6 692 777 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 071 071 071
vC, conflicting volume 1490 786 796
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1487 500 513
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 86 100 99
cM capacity (veh/h) 98 410 758
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 16 6 692 796
Volume Left 14 6 0 0
Volume Right 2 0 0 19
cSH 108 758 1700 1700
Volume to Capacity 015 001 041 047
Queue Length 95th (ft) 12 1 0 0
Control Delay (s) 43.9 9.8 0.0 0.0
Lane LOS E A
Approach Delay (s) 43.9 0.1 0.0
Approach LOS E
Intersection Summary
Average Delay 0.5
Intersection Capacity Utilization 52.0% ICU Level of Service
Analysis Period (min) 15

C:\Users\saswood\Desktop\Needham Street\build-near-term-am.syn

Synchro 8 Report

Page 2



HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

Near-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 18 0 22 5 0 6 40 675 1 722 45
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 18 0 22 5 0 6 40 675 1 722 45
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 073 073 073 073 073 0.73
vC, conflicting volume 1510 1506 744 1526 1526 677 767 679
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1513 1508 468 1535 1535 677 499 679
tC, single (s) 7.1 6.5 6.4 7.3 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 3.7 4.0 3.3 2.2 2.2
p0 queue free % 74 100 95 91 100 99 95 100
cM capacity (veh/h) 69 85 407 57 81 456 788 923
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 40 11 719 768
Volume Left 18 5 40 1
Volume Right 22 6 4 45
cSH 127 110 788 923
Volume to Capacity 032 010 005 0.00
Queue Length 95th (ft) 31 8 4 0
Control Delay (s) 459 414 1.3 0.0
Lane LOS E E A A
Approach Delay (s) 459 414 1.3 0.0
Approach LOS E E
Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 77.3% ICU Level of Service
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\build-near-term-am.syn
Synchro 8 Report Page 3



Phasings

11: Needham Street & Oak Street/Christina Street

Near-Term Build
AM Peak Hour

O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 108 96 128 107 156 143 784 18 551
Lane Group Flow (vph) 0 227 142 0 325 151 889 19 689
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Minimum Split (s) 100 100 100 100 100 100 100 100 10.0
Total Split (s) 250 250 250 250 250 460 460 460  46.0
Total Split (%) 352% 352% 352% 352% 352% 64.8% 64.8% 64.8% 64.8%
Yellow Time (s) 4.0 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 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 0.75 0.26 087 056 088 015 0.69
Control Delay 40.2 5.6 478 198 253 108 1438
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.2 5.6 478 198 253 108 1438
Queue Length 50th (ft) 89 0 128 38 301 4 188
Queue Length 95th (ft) #189 38 #265 103 #563 15 306
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft)
Base Capacity (vph) 356 604 437 304 1136 145 1120
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 064 024 074 050 078 013 0.62
Intersection Summary
Cycle Length: 71
Actuated Cycle Length: 65.3
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  11: Needham Street & Oak Street/Christina Street
TEIE e ]
46 5 | 255 |
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

Near-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 108 96 128 107 156 36 143 784 61 18 551 104
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.98 1.00 099 100 0098
Flt Protected 097 1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1769 1615 1905 1678 1803 1626 1769
FlIt Permitted 0.62  1.00 0.71 027 1.00 013 1.00
Satd. Flow (perm) 1134 1615 1369 484 1803 230 1769
Peak-hour factor, PHF 090 09 09 092 092 092 09 09 09 09 09 095
Adj. Flow (vph) 120 107 142 116 170 39 151 825 64 19 580 109
RTOR Reduction (vph) 0 0 104 0 7 0 0 4 0 0 10 0
Lane Group Flow (vph) 0 227 38 0 318 0 151 885 0 19 679 0
Heavy Vehicles (%) 7% 2% 0% 2% 4% 0% 4% 4% %  11% 5% 4%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 175 175 17.5 365 365 365 365
Effective Green, g (s) 175 175 17.5 365 365 365 365
Actuated g/C Ratio 027 027 0.27 056 0.6 056 0.6
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 1.0 1.0 1.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 305 434 368 271 1012 129 993
v/s Ratio Prot c0.49 0.38
v/s Ratio Perm 020 0.02 c0.23 0.31 0.08
vlc Ratio 0.74  0.09 0.86 056  0.87 015 0.68
Uniform Delay, d1 217 178 22.6 91 123 6.8 10.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 8.3 0.0 17.9 3.0 8.8 0.7 2.1
Delay (s) 300 178 40.5 121 211 75 123
Level of Service C B D B C A B
Approach Delay (s) 25.3 40.5 19.8 12.2
Approach LOS C D B B
Intersection Summary
HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\build-near-term-am.syn
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Phasings

15: Winchester Street & Needham Street/Dedham Street

Near-Term Build
AM Peak Hour

A T A N A
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations b ) i" S & ) i
Volume (vph) 612 99 40 17 158 30 286 42 267 634
Lane Group Flow (vph) 418 418 47 0 322 0 366 0 325 667
Turn Type Split NA Perm Perm NA  Perm NA  Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Detector Phase 1 1 1 2 2 3 3 3 3 3
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 190 190 200 200 200 200 20.0
Total Split (s) 350 350 350 190 190 290 290 290 290 290
Total Split (%) 422% 422% 422% 22.9% 229% 34.9% 349% 349% 34.9% 34.9%
Yellow Time (s) 4.0 4.0 4.0 3.0 3.0 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 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode Min Min Min  None None None None None None None
vlc Ratio 078 077 0.08 0.82 0.79 072 0.73
Control Delay 344 336 2.1 46.8 40.1 36.0 7.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 344 336 2.1 46.8 40.1 36.0 7.5
Queue Length 50th (ft) 195 194 0 146 172 150 0
Queue Length 95th (ft) 284 282 8 #289 #290 #244 89
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 100
Base Capacity (vph) 635 643 649 412 534 519 957
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 0.66 0.65 0.7 0.78 0.69 0.63 0.70

Intersection Summary

Cycle Length: 83

Actuated Cycle Length: 76.2

Natural Cycle: 65

Control Type: Semi Act-Uncoord
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

15: Winchester Street & Needham Street/Dedham Street

A1

N s
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

Near-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ) i" S S ) i
Volume (vph) 612 99 40 17 158 121 30 286 6 42 267 634
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 095 09 1.00 1.00 1.00 100 1.00
Frt 100 100 085 0.94 1.00 100 085
Flt Protected 095 097 100 1.00 1.00 099 1.00
Satd. Flow (prot) 1579 1600 1495 1975 1870 1843 1568
FlIt Permitted 095 097 100 0.96 0.88 0.87 1.00
Satd. Flow (perm) 1579 1600 1495 1902 1657 1613 1568
Peak-hour factor, PHF 08 08 08 092 092 092 08 08 08 09 09 095
Adj. Flow (vph) 720 116 47 18 172 132 34 325 7 44 281 667
RTOR Reduction (vph) 0 0 31 0 30 0 0 1 0 0 0 479
Lane Group Flow (vph) 418 418 16 0 292 0 0 365 0 0 325 188
Heavy Vehicles (%) 5% 6% 8% 0% 2% 4% 0% 1% 0% 5% 2% 3%
Turn Type Split NA Perm  Perm NA Perm NA Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Actuated Green, G (s) 260 260 26.0 14.6 214 214 214
Effective Green, g (s) 260 260 260 14.6 214 214 214
Actuated g/C Ratio 034 034 034 0.19 0.28 028 028
Clearance Time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 540 547 511 365 466 454 441
v/s Ratio Prot c0.26  0.26
v/s Ratio Perm 0.01 c0.15 c0.22 020 012
vlc Ratio 077 076 0.03 0.80 0.78 072 043
Uniform Delay, d1 224 223 166 29.3 25.2 246 223
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.2 6.7 0.0 12.5 7.8 4.4 0.2
Delay (s) 296 289 167 41.8 33.0 290 225
Level of Service C C B D C C C
Approach Delay (s) 28.6 41.8 33.0 24.6
Approach LOS C D C C
Intersection Summary
HCM 2000 Control Delay 29.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 76.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 85.5% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\build-near-term-am.syn
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Phasings
17: Needham Street & Avalon/Columbia Ave

Near-Term Build
AM Peak Hour

A - N 7

Lane Group EBL EBT EBR WBL
Lane Configurations ) i"

Volume (vph) 27 0 17 17
Lane Group Flow (vph) 0 32 20 0
Turn Type Perm NA Perm Perm
Protected Phases 4

Permitted Phases 4 4 8
Detector Phase 4 4 4 8
Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0
Minimum Split (s) 110 11.0 110 210
Total Split (s) 21,0 210 210 210
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0%
Yellow Time (s) 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0

Total Lost Time (s) 5.0 5.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None
vlc Ratio 013 0.06

Control Delay 21.3 2.8

Queue Delay 0.0 0.0

Total Delay 21.3 2.8

Queue Length 50th (ft) 10 0

Queue Length 95th (ft) 30 5

Internal Link Dist (ft) 71

Turn Bay Length (ft)

Base Capacity (vph) 551 635
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0

Storage Cap Reductn 0 0
Reduced v/c Ratio 0.06 0.03

Intersection Summary

Cycle Length: 70

Actuated Cycle Length: 46.8

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Splits and Phases:  17: Needham Street & Avalon/Columbia Ave

to
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s
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C:\Users\saswood\Desktop\Needham Street\build-near-term-am.syn
Synchro 8 Report

Page 8



HCM Signalized Intersection Capacity Analysis

17: Needham Street & Avalon/Columbia Ave

Near-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 27 0 17 17 0 5 17 679 2 0 770 3
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 12 11 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 1.00
Frt 100 085 0.97 100 1.00 1.00
Flt Protected 095 1.00 0.96 095 1.00 1.00
Satd. Flow (prot) 1570 1615 1775 1558 1809 1860
FlIt Permitted 0.89 1.00 0.79 027 1.00 1.00
Satd. Flow (perm) 1469 1615 1464 443 1809 1860
Peak-hour factor, PHF 08 08 08 079 079 079 094 094 094 092 092 092
Adj. Flow (vph) 32 0 20 22 0 6 18 722 2 0 837 3
RTOR Reduction (vph) 0 0 18 0 25 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 32 2 0 3 0 18 724 0 0 840 0
Heavy Vehicles (%) 15% 0% 0% 0% 0% 0% 12% 5% 0% 0% 2%  29%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 45 45 45 331 331 331
Effective Green, g (s) 45 45 45 331 331 33.1
Actuated g/C Ratio 0.09 0.09 0.09 0.68 0.68 0.68
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 136 149 135 301 1232 1266
v/s Ratio Prot 0.40 c0.45
v/s Ratio Perm c0.02  0.00 0.00 0.04
vlc Ratio 024 0.01 0.02 0.06 0.9 0.66
Uniform Delay, d1 205 200 20.0 2.6 4.1 45
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.0 0.0 0.5 1.0
Delay (s) 208 200 20.1 2.6 4.6 55
Level of Service C C C A A A
Approach Delay (s) 20.5 20.1 45 5.5
Approach LOS C C A A
Intersection Summary
HCM 2000 Control Delay 5.8 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 48.6 Sum of lost time (s) 11.0
Intersection Capacity Utilization 64.0% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\build-near-term-am.syn
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

Near-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 14 0 77 0 0 7 45 834 2 2 608 7
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 14 0 77 0 0 7 45 834 2 2 608 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked
vC, conflicting volume 1548 1542 612 1618 1544 835 615 836
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1548 1542 612 1618 1544 835 615 836
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.8 4.1
tC, 2 stage (S)
tF (s) 3.6 4.0 3.3 35 4.0 3.3 2.8 2.2
p0 queue free % 84 100 85 100 100 98 94 100
cM capacity (veh/h) 85 109 497 67 108 371 716 807
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 91 7 881 617
Volume Left 14 0 45 2
Volume Right 77 7 2 7
cSH 284 371 716 807
Volume to Capacity 032 002 006 0.00
Queue Length 95th (ft) 33 1 5 0
Control Delay (s) 235 149 1.7 0.1
Lane LOS C B A A
Approach Delay (s) 235 149 1.7 0.1
Approach LOS C B
Intersection Summary
Average Delay 2.4
Intersection Capacity Utilization 96.5% ICU Level of Service F
Analysis Period (min) 15
Synchro 8 Report Page 1
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

Near-Term Build
PM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 51 10 9 849 581 44
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 51 10 9 849 581 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 082 082 082
vC, conflicting volume 1470 603 625
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1463 405 432
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 56 98 99
cM capacity (veh/h) 116 533 933
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 61 9 849 625
Volume Left 51 9 0 0
Volume Right 10 0 0 44
cSH 133 933 1700 1700
Volume to Capacity 046 001 050 0.37
Queue Length 95th (ft) 52 1 0 0
Control Delay (s) 53.1 8.9 0.0 0.0
Lane LOS F A
Approach Delay (s) 53.1 0.1 0.0
Approach LOS F
Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 54.8% ICU Level of Service
Analysis Period (min) 15

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

Near-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations i i i 2

Volume (veh/h) 54 0 54 11 0 3 56 801 3 526 54
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 54 0 54 11 0 3 56 801 3 526 54
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 735

pX, platoon unblocked 090 090 09 09 0.90 0.90

vC, conflicting volume 1477 1476 553 1528 1501 803 580 805

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1474 1473 449 1531 1501 803 479 805

tC, single (s) 7.2 6.5 6.3 7.1 6.5 6.2 4.2 4.1

tC, 2 stage (S)

tF (s) 3.6 4.0 34 35 4.0 3.3 2.3 2.2

p0 queue free % 36 100 90 85 100 99 94 100

cM capacity (veh/h) 85 108 540 74 104 387 922 828

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 108 14 861 583

Volume Left 54 11 56 3

Volume Right 54 3 4 54

cSH 147 90 922 828

Volume to Capacity 074 016 006 0.00

Queue Length 95th (ft) 110 13 5 0

Control Delay (s) 781 522 1.6 0.1

Lane LOS F F A A

Approach Delay (s) 781 522 1.6 0.1

Approach LOS F F

Intersection Summary

Average Delay 6.8

Intersection Capacity Utilization 92.9% ICU Level of Service

Analysis Period (min) 15

Synchro 8 Report Page 3
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Phasings Near-Term Build
11: Needham Street & Oak Street/Christina Street PM Peak Hour
O T A N B

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 147 166 149 170 126 151 748 34 652
Lane Group Flow (vph) 0 364 173 0 350 156 891 35 791
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Minimum Split (s) 100 100 100 100 100 100 100 100 100
Total Split (s) 260 260 260 260 260 450 450 450 450
Total Split (%) 36.6% 36.6% 36.6% 36.6% 36.6% 63.4% 63.4% 634% 63.4%
Yellow Time (s) 4.0 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 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 091 0.28 130 092 09 032 0.0
Control Delay 54.1 4.9 1854 715 280 183 205
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 54.1 4.9 1854 715 280 183 205
Queue Length 50th (ft) 154 0 ~204 55 304 8 244
Queue Length 95th (ft) #290 35 #359  #171  #563 31 398
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft)
Base Capacity (vph) 401 608 269 181 1055 117 1044
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 091 028 130 08 084 030 0.76
Intersection Summary
Cycle Length: 71
Actuated Cycle Length: 68.9
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
~ 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:  11: Needham Street & Oak Street/Christina Street

TEIE e ]
45 s | 26 s |

l a6 1_98

45 s | 26 s |
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

Near-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 147 166 149 170 126 36 151 748 116 34 652 123
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.99 100 0098 100 0098
Flt Protected 098 1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1848 1599 1925 1728 1843 1805 1824
FlIt Permitted 0.69 1.00 0.44 018 1.00 011 1.00
Satd. Flow (perm) 1313 1599 863 319 1843 207 1824
Peak-hour factor, PHF 086 086 08 09 09 09 097 097 097 098 098 098
Adj. Flow (vph) 171 193 173 179 133 38 156 771 120 35 665 126
RTOR Reduction (vph) 0 0 120 0 6 0 0 8 0 0 10 0
Lane Group Flow (vph) 0 364 53 0 344 0 156 883 0 35 781 0
Heavy Vehicles (%) 1% 0% 1% 1% 0% 6% 1% 1% 1% 0% 2% 0%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 211 211 21.1 36.8 368 36.8 368
Effective Green, g (s) 211 211 21.1 36.8 368 36.8 368
Actuated g/C Ratio 031 031 0.31 053 053 053 053
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 1.0 1.0 1.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 402 489 264 170 984 110 974
v/s Ratio Prot 0.48 0.43
v/s Ratio Perm 028 0.03 c0.40 c0.49 0.17
vlc Ratio 091 011 1.30 092 0.90 032 0.80
Uniform Delay, d1 229 171 239 147 144 9.0 131
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.9 0.0 160.8 46.0 109 2.3 5.1
Delay (s) 458 172 184.7 60.7 253 113 182
Level of Service D B F E C B B
Approach Delay (s) 36.6 184.7 30.5 17.9
Approach LOS D F C B
Intersection Summary
HCM 2000 Control Delay 475 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.06
Actuated Cycle Length (s) 68.9 Sum of lost time (s) 11.0
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 5
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Phasings Near-Term Build
15: Winchester Street & Needham Street/Dedham Street PM Peak Hour
A T A N A
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations b ) i" S & ) i
Volume (vph) 759 127 64 25 84 25 253 78 227 555
Lane Group Flow (vph) 473 480 69 0 218 0 333 0 317 578
Turn Type Split NA Perm Perm NA  Perm NA  Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Detector Phase 1 1 1 2 2 3 3 3 3 3
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 190 190 200 200 200 200 20.0
Total Split (s) 350 350 350 190 190 290 290 290 290 290
Total Split (%) 422% 422% 422% 22.9% 229% 34.9% 349% 349% 34.9% 34.9%
Yellow Time (s) 4.0 4.0 4.0 3.0 3.0 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 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode Min Min Min  None None None None None None None
vlc Ratio 080 080 011 0.64 0.66 082 0.67
Control Delay 348 345 4.3 33.8 32.1 45.4 6.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 348 345 4.3 338 32.1 45.4 6.7
Queue Length 50th (ft) 223 226 0 81 147 149 0
Queue Length 95th (ft) #394  #396 22 153 229 #286 78
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 100
Base Capacity (vph) 670 682 706 405 580 448 906
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 071 070 0.0 0.54 0.57 071 0.64
Intersection Summary
Cycle Length: 83
Actuated Cycle Length: 75.6
Natural Cycle: 70
Control Type: Semi Act-Uncoord
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  15: Winchester Street & Needham Street/Dedham Street

21 0 o3 J
355 | 195 20 s |
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

Near-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ) i" S S ) i
Volume (vph) 759 127 64 25 84 100 25 253 11 78 227 555
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 095 09 1.00 1.00 1.00 100 1.00
Frt 100 100 085 0.94 0.99 100 085
Flt Protected 095 097 100 0.99 1.00 099 1.00
Satd. Flow (prot) 1641 1668 1615 1993 1865 1857 1583
FlIt Permitted 095 097 100 0.90 0.95 0.73  1.00
Satd. Flow (perm) 1641 1668 1615 1798 1771 1372 1583
Peak-hour factor, PHF 093 093 093 09 09 09 087 087 087 09 09 0.96
Adj. Flow (vph) 816 137 69 26 88 104 29 291 13 81 236 578
RTOR Reduction (vph) 0 0 44 0 40 0 0 1 0 0 0 414
Lane Group Flow (vph) 473 480 25 0 178 0 0 332 0 0 317 164
Heavy Vehicles (%) 1% 1% 0% 4% 0% 0% 0% 1% 0% 1% 1% 2%
Turn Type Split NA Perm  Perm NA Perm NA Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Actuated Green, G (s) 213 213 2713 12.5 214 214 214
Effective Green, g (s) 213 2713 213 12.5 214 214 214
Actuated g/C Ratio 036 036 0.36 0.17 0.28 028 028
Clearance Time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 595 605 586 298 503 390 450
v/s Ratio Prot c0.29 0.29
v/s Ratio Perm 0.02 c0.10 0.19 c0.23  0.10
vlc Ratio 079 079 004 0.60 0.66 081 037
Uniform Delay, d1 214 214 155 29.0 23.7 250 215
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.6 7.5 0.0 3.7 2.4 11.6 0.2
Delay (s) 291 289 155 32.8 26.1 36.6 217
Level of Service C C B C C D C
Approach Delay (s) 28.1 32.8 26.1 27.0
Approach LOS C C C C
Intersection Summary
HCM 2000 Control Delay 27.8 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 75.2 Sum of lost time (s) 14.0
Intersection Capacity Utilization 82.8% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings Near-Term Build
17: Needham Street & Avalon/Columbia Ave PM Peak Hour
O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 24 0 15 12 2 21 857 2 633
Lane Group Flow (vph) 0 39 25 0 36 22 908 2 708
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 100 100 100
Minimum Split (s) 110 110 110 210 210 210 210 300 300
Total Split (s) 210 210 210 21.0 210 490 490 490 490
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0% 70.0% 70.0% 70.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 0.14  0.08 015 004 062 001 049
Control Delay 21.6 4.1 18.7 4.7 8.7 45 6.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.6 4.1 18.7 4.7 8.7 45 6.5
Queue Length 50th (ft) 11 0 7 2 136 0 89
Queue Length 95th (ft) 24 1 17 11 421 3 268
Internal Link Dist (ft) 71 182 282 601
Turn Bay Length (ft)
Base Capacity (vph) 590 619 505 550 1622 366 1589
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 007 0.04 007 004 056 001 045
Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 47.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Splits and Phases:  17: Needham Street & Avalon/Columbia Ave
TEIE e ]
405 21s |
l a6 1_98
49 5 21s |
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HCM Signalized Intersection Capacity Analysis
17: Needham Street & Avalon/Columbia Ave

Near-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 24 0 15 12 2 5 21 857 6 2 633 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 12 11 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.97 100 1.00 100 1.00
Flt Protected 095 1.00 0.97 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1694 1745 1879 1745 1841
FlIt Permitted 085  1.00 0.78 035 1.00 023 1.00
Satd. Flow (perm) 1617 1615 1369 637 1879 425 1841
Peak-hour factor, PHF 061 061 061 053 053 053 09 09 09 091 091 091
Adj. Flow (vph) 39 0 25 23 4 9 22 902 6 2 696 12
RTOR Reduction (vph) 0 0 23 0 8 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 39 2 0 28 0 22 908 0 2 707 0
Heavy Vehicles (%) 0% 0% 0% 0% 0%  20% 0% 1% 0% 0% 3% 0%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 4.7 4.7 4.7 338 338 338 338
Effective Green, g (s) 4.7 4.7 4.7 338 338 338 338
Actuated g/C Ratio 0.09 0.09 0.09 0.68 0.68 0.68 0.68
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 153 153 129 434 1283 290 1257
v/s Ratio Prot c0.48 0.38
v/s Ratio Perm c0.02  0.00 0.02 0.03 0.00
vlc Ratio 025 0.02 0.22 005 071 001 056
Uniform Delay, d1 208 203 20.7 2.6 4.8 2.5 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.3 0.0 15 0.0 0.3
Delay (s) 211 203 21.0 2.6 6.3 25 4.4
Level of Service C C C A A A A
Approach Delay (s) 20.8 21.0 6.2 4.4
Approach LOS C C A A
Intersection Summary
HCM 2000 Control Delay 6.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.65
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 11.0
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15

¢ Critical Lane Group

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

Near-Term Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 8 0 58 1 0 3 58 890 2 867 9
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 8 0 58 1 0 3 58 890 2 867 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 079 079 079 079 079 0.79
vC, conflicting volume 1886 1886 872 1942 1888 892 876 894
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1987 1985 709 2056 1988 892 715 894
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 76 100 83 96 100 99 92 100
cM capacity (veh/h) 34 45 348 26 45 344 711 767
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 66 4 952 878
Volume Left 8 1 58 2
Volume Right 58 3 4 9
cSH 164 84 711 767
Volume to Capacity 040 005 008 0.00
Queue Length 95th (ft) 44 4 7 0
Control Delay (s) 409 502 2.3 0.1
Lane LOS E F A A
Approach Delay (s) 409 502 2.3 0.1
Approach LOS E F
Intersection Summary
Average Delay 2.7
Intersection Capacity Utilization 103.0% ICU Level of Service
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\build-near-term-sat.syn
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

Near-Term Build

Saturday Midday Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 54 11 12 870 841 54
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 54 11 12 870 841 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 069 069 069
vC, conflicting volume 1762 868 895
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1882 577 617
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 0 97 98
cM capacity (veh/h) 53 356 666
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 65 12 870 895
Volume Left 54 12 0 0
Volume Right 11 0 0 54
cSH 62 666 1700 1700
Volume to Capacity 105 002 051 053
Queue Length 95th (ft) 128 1 0 0
Control Delay (s) 2396 105 0.0 0.0
Lane LOS F B
Approach Delay (s) 239.6 0.1 0.0
Approach LOS F
Intersection Summary
Average Delay 8.5
Intersection Capacity Utilization 57.9% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

Near-Term Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations i i i 2
Volume (veh/h) 63 0 68 14 0 15 70 851 7 174 66
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Hourly flow rate (vph) 63 0 68 14 0 15 70 851 7 774 66
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 070 070 070 070 0.70 0.70
vC, conflicting volume 1830 1818 807 1883 1848 854 840 857
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1969 1952 514 2045 1995 854 561 857
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 0 100 83 38 100 96 90 99
cM capacity (veh/h) 29 41 397 22 38 361 717 792
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 131 29 927 847
Volume Left 63 14 70 7
Volume Right 68 15 6 66
cSH 57 44 717 792
Volume to Capacity 231 066 010 0.01
Queue Length 95th (ft) 326 63 8 1
Control Delay (s) 755.8 186.2 2.7 0.2
Lane LOS F F A A
Approach Delay (s) 755.8 186.2 2.7 0.2
Approach LOS F F
Intersection Summary
Average Delay 55.4
Intersection Capacity Utilization 108.5% ICU Level of Service
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\build-near-term-sat.syn
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Phasings

11: Needham Street & Oak Street/Christina Street

Near-Term Build

Saturday Midday Peak Hour

O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 196 67 130 103 92 124 835 42 700
Lane Group Flow (vph) 0 306 151 0 291 125 891 44 904
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0
Minimum Split (s) 100 100 100 100 100 100 100 100 10.0
Total Split (s) 250 250 250 250 250 460 460 460  46.0
Total Split (%) 352% 352% 352% 352% 352% 64.8% 64.8% 64.8% 64.8%
Yellow Time (s) 4.0 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 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 1.00 0.27 094 100 08 032 087
Control Delay 80.3 5.3 654 1053 226 160 243
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 80.3 5.3 654 1053 226 160 243
Queue Length 50th (ft) 133 0 116 50 293 9 300
Queue Length 95th (ft) #266 34 #249  #103  #549 34 #564
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft)
Base Capacity (vph) 307 554 309 125 1054 139 1041
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 1.00 0.27 094 100 08 032 087
Intersection Summary
Cycle Length: 71
Actuated Cycle Length: 71
Natural Cycle: 80
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  11: Needham Street & Oak Street/Christina Street
TEIE e ]
46 5 | 255 |
l a6 1_98
46 5 | 235 |
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

Near-Term Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 196 67 130 103 92 58 124 835 48 42 700 159
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.97 1.00 099 1.00 097
Flt Protected 0.96  1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1818 1583 1918 1745 1867 1805 1829
FlIt Permitted 058  1.00 0.53 012 1.00 013 1.00
Satd. Flow (perm) 1090 1583 1045 223 1867 247 1829
Peak-hour factor, PHF 086 086 086 087 087 087 099 099 099 09 09 09
Adj. Flow (vph) 228 78 151 118 106 67 125 843 48 44 737 167
RTOR Reduction (vph) 0 0 108 0 15 0 0 3 0 0 11 0
Lane Group Flow (vph) 0 306 43 0 276 0 125 888 0 44 893 0
Heavy Vehicles (%) 1% 0% 2% 0% 1% 0% 0% 1% 0% 0% 1% 1%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 200 200 20.0 40.0  40.0 40.0  40.0
Effective Green, g (s) 200 200 20.0 40.0 400 40.0 400
Actuated g/C Ratio 028 028 0.28 056  0.56 0.56  0.56
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 1.0 1.0 1.0 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 307 445 294 125 1051 139 1030
v/s Ratio Prot 0.48 0.49
v/s Ratio Perm c0.28  0.03 0.26 c0.56 0.18
vlc Ratio 100 0.10 0.94 100 084 032 0.7
Uniform Delay, d1 255 188 24.9 155 129 82 132
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 50.1 0.0 35.7 80.5 6.6 1.8 8.1
Delay (s) 756 189 60.6 9.0 195 100 213
Level of Service E B E F B B C
Approach Delay (s) 56.8 60.6 28.9 20.8
Approach LOS E E C C
Intersection Summary
HCM 2000 Control Delay 34.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 71.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 92.6% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\build-near-term-sat.syn
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Phasings Near-Term Build

15: Winchester Street & Needham Street/Dedham Street Saturday Midday Peak Hour
A T A N A
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR
Lane Configurations b ) i" S & ) i
Volume (vph) 736 102 83 11 129 41 169 101 154 700
Lane Group Flow (vph) 471 471 93 0 279 0 229 0 280 769
Turn Type Split NA Perm Perm NA  Perm NA  Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Detector Phase 1 1 1 2 2 3 3 3 3 3
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 100 100 100 190 190 200 200 200 200 20.0
Total Split (s) 350 350 350 190 190 290 290 290 290 290
Total Split (%) 422% 422% 422% 22.9% 229% 34.9% 349% 349% 34.9% 34.9%
Yellow Time (s) 4.0 4.0 4.0 3.0 3.0 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 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lead/Lag Lead Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode Min Min Min  None None None None None None None
vlc Ratio 080 079 015 0.72 0.53 0.77  0.77
Control Delay 347 339 6.6 37.6 29.3 41.6 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 347 339 6.6 37.6 29.3 41.6 8.2
Queue Length 50th (ft) 227 226 5 115 98 130 0
Queue Length 95th (ft) #383  #378 33 #219 167 #240 97
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 100
Base Capacity (vph) 673 681 709 437 524 446 1046
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 070 069 013 0.64 0.44 063 0.74

Intersection Summary

Cycle Length: 83

Actuated Cycle Length: 75.5

Natural Cycle: 70

Control Type: Semi Act-Uncoord

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

Splits and Phases:  15: Winchester Street & Needham Street/Dedham Street

W hr s | J

355 | 105 | 205
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

Near-Term Build
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ) i" S S ) i
Volume (vph) 736 102 83 11 129 122 41 169 8 101 154 700
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 095 09 1.00 1.00 1.00 100 1.00
Frt 100 100 085 0.94 1.00 100 085
Flt Protected 095 09  1.00 1.00 0.99 098 1.00
Satd. Flow (prot) 1641 1661 1615 2014 1859 1863 1615
FlIt Permitted 095 09  1.00 0.97 0.85 0.72 1.00
Satd. Flow (perm) 1641 1661 1615 1954 1594 1361 1615
Peak-hour factor, PHF 089 089 089 094 094 094 09 09 09 091 091 091
Adj. Flow (vph) 827 115 93 12 137 130 43 178 8 111 169 769
RTOR Reduction (vph) 0 0 50 0 38 0 0 1 0 0 0 561
Lane Group Flow (vph) 471 471 43 0 241 0 0 228 0 0 280 208
Heavy Vehicles (%) 1% 2% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0%
Turn Type Split NA Perm  Perm NA Perm NA Perm NA  Perm
Protected Phases 1 1 2 3 3
Permitted Phases 1 2 3 3 3
Actuated Green, G (s) 212 212 212 135 20.3 203 203
Effective Green, g (s) 212 212 212 135 20.3 203 203
Actuated g/C Ratio 036 036 0.36 0.18 0.27 027 0.27
Clearance Time () 5.0 5.0 5.0 4.0 5.0 5.0 5.0
Vehicle Extension (s) 4.0 4.0 4.0 4.0 2.0 2.0 2.0
Lane Grp Cap (vph) 595 602 585 351 431 368 437
v/s Ratio Prot c0.29 0.28
v/s Ratio Perm 0.03 c0.12 0.14 c0.21  0.13
vlc Ratio 079 078 0.7 0.69 0.53 0.76 048
Uniform Delay, d1 214 213 156 28.8 233 251 229
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 7.5 6.9 0.1 6.0 0.5 8.1 0.3
Delay (s) 289 282 157 34.7 23.8 332 232
Level of Service C C B C C C C
Approach Delay (s) 274 34.7 23.8 25.9
Approach LOS C C C C
Intersection Summary
HCM 2000 Control Delay 27.3 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 81.5% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\build-near-term-sat.syn
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Phasings

17: Needham Street & Avalon/Columbia Ave

Near-Term Build

Saturday Midday Peak Hour

O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL  SBT
Lane Configurations ) i" & 5 B % B
Volume (vph) 17 0 14 18 0 20 890 6 863
Lane Group Flow (vph) 0 22 18 0 36 22 998 6 907
Turn Type Perm NA Perm Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 60 100 100 100 100
Minimum Split (s) 110 110 110 21.0 21.0 21.0 21.0 300 30.0
Total Split (s) 210 210 210 210 210 490 490 490 490
Total Split (%) 30.0% 30.0% 30.0% 30.0% 30.0% 70.0% 70.0% 70.0% 70.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None None Min Min Min Min
vlc Ratio 0.07 0.06 012 005 061 002 056
Control Delay 21.6 2.3 7.3 4.2 7.9 4.2 6.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.6 2.3 7.3 4.2 7.9 4.2 6.6
Queue Length 50th (ft) 5 0 0 0 0 0 0
Queue Length 95th (ft) 21 2 15 12 #599 5 420
Internal Link Dist (ft) 71 182 282 601
Turn Bay Length (ft)
Base Capacity (vph) 679 607 624 406 1652 331 1636
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 003 003 006 005 060 002 055
Intersection Summary
Cycle Length: 70
Actuated Cycle Length: 48.2
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases:  17: Needham Street & Avalon/Columbia Ave
TEIE e ]
49 5 21s |
l a6 1_98
49 5 21s |
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HCM Signalized Intersection Capacity Analysis

17: Needham Street & Avalon/Columbia Ave

Near-Term Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" & b B % B
Volume (vph) 17 0 14 18 0 13 20 890 8 6 863 8
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 11 12 12 11 12 12
Total Lost time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.94 100 1.00 100 1.00
Flt Protected 095 1.00 0.97 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1631 1745 1897 1745 1879
FlIt Permitted 100 1.00 0.99 025 1.00 021  1.00
Satd. Flow (perm) 1900 1615 1661 466 1897 379 1879
Peak-hour factor, PHF 078 078 078 08 086 08 090 09 090 09 096 0.96
Adj. Flow (vph) 22 0 18 21 0 15 22 989 9 6 899 8
RTOR Reduction (vph) 0 0 17 0 34 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 22 1 0 2 0 22 998 0 6 907 0
Heavy Vehicles (%) 0% 0% 0% 6% 0% 8% 0% 0% 0% 0% 1% 0%
Turn Type Perm NA Perm Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 3.2 3.2 3.2 370 370 370 370
Effective Green, g (s) 3.2 3.2 3.2 370 370 370 370
Actuated g/C Ratio 0.06 0.06 0.06 072  0.72 072  0.72
Clearance Time () 5.0 5.0 5.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 118 100 103 336 1370 273 1357
v/s Ratio Prot c0.53 0.48
v/s Ratio Perm c0.01  0.00 0.00 0.05 0.02
vlc Ratio 019 001 0.02 007 0.73 0.02 0.67
Uniform Delay, d1 228 225 225 2.1 4.2 2.0 3.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.0 0.0 0.0 1.7 0.0 1.0
Delay (s) 230 225 22.6 2.1 5.8 2.0 48
Level of Service C C C A A A A
Approach Delay (s) 22.8 22.6 5.7 4.8
Approach LOS C C A A
Intersection Summary
HCM 2000 Control Delay 5.9 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.68
Actuated Cycle Length (s) 51.2 Sum of lost time (s) 11.0
Intersection Capacity Utilization 69.2% ICU Level of Service ©
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

2024 No-Build Conditions

AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 0 0 4 2 0 1 42 1002 3 3 1139 20
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 0 0 4 2 0 1 42 1002 3 3 1139 20
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 027 027 027 027 027 0.27
vC, conflicting volume 2242 2244 1149 2236 2252 1004 1159 1005
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4213 4220 217 4193 4251 1004 253 1005
tC, single (s) 7.1 6.5 6.5 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 35 4.0 3.3 2.2 2.2
p0 queue free % 100 100 98 0 100 100 88 100
cM capacity (veh/h) 0 0 210 0 0 296 354 697
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 4 3 42 1005 3 1159
Volume Left 0 2 42 0 3 0
Volume Right 4 1 0 3 0 20
cSH 210 0 354 1700 697 1700
Volume to Capacity 0.02 753 012 059 0.00 068
Queue Length 95th (ft) 1 Err 10 0 0 0
Control Delay (s) 225 Er 165 0.0 102 0.0
Lane LOS C F C B
Approach Delay (s) 225 Err 0.7 0.0
Approach LOS C F
Intersection Summary
Average Delay 13.9
Intersection Capacity Utilization 71.2% ICU Level of Service ©
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\Synchro\nb-am-rev.syn
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

2024 No-Build Conditions
AM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 2 1 9 955 1213 15
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 2 1 9 955 1213 15
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 022 022 022
vC, conflicting volume 2194 1220 1228
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4651 230 264
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 0 99 97
cM capacity (veh/h) 0 179 289
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 3 9 955 1228
Volume Left 2 9 0 0
Volume Right 1 0 0 15
cSH 0 289 1700 1700
Volume to Capacity 779 003 056 0.72
Queue Length 95th (ft) Err 2 0 0
Control Delay (s) Er 179 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.2 0.0
Approach LOS F
Intersection Summary
Average Delay 13.7
Intersection Capacity Utilization 74.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

2024 No-Build Conditions

AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 5 0 9 5 0 6 45 954 4 1 1155 49
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 5 0 9 5 0 6 45 954 4 1 1155 49
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 024 024 024 024 024 0.24
vC, conflicting volume 2232 2230 1180 2212 2252 956 1204 958
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4494 4486 188 4415 4578 956 288 958
tC, single (s) 7.1 6.5 6.4 7.3 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 3.7 4.0 3.3 2.2 2.2
p0 queue free % 0 100 95 0 100 98 86 100
cM capacity (veh/h) 0 0 197 0 0 316 314 726
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 14 11 45 958 1 1204
Volume Left 5 5 45 0 1 0
Volume Right 9 6 0 4 0 49
cSH 0 0 314 1700 726 1700
Volume to Capacity 3651 4176 014 056 000 071
Queue Length 95th (ft) Err Err 12 0 0 0
Control Delay (s) Err Err 184 0.0 100 0.0
Lane LOS F F C A
Approach Delay (s) Err Err 0.8 0.0
Approach LOS F F
Intersection Summary
Average Delay 112.3
Intersection Capacity Utilization 73.8% ICU Level of Service D
Analysis Period (min) 15
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Phasings 2024 No-Build Conditions

11: Needham Street & Oak Street/Christina Street AM Peak Hour
O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" b B 5 B % B
Volume (vph) 144 121 149 105 154 162 1062 48 986
Lane Group Flow (vph) 0 294 166 114 243 171 1282 51 1155
Turn Type Perm NA pm+ov  Perm NA  pm+pt NA  Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 5 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 4.0 6.0 6.0 40 100 100 100
Minimum Split (s) 120 120 110 250 250 110 290 280 280
Total Split (s) 250 250 110 250 250 110 650 540 540
Total Split (%) 27.8% 27.8% 122% 27.8% 278% 122% 72.2% 60.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min C-Min
vlc Ratio 149 029 08 059 112 111 068 124
Control Delay 2760 139 8.0 354 1274 799 485 1343
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2760 139 850 354 1274 799 485 1343
Queue Length 50th (ft) ~234 36 63 113 ~45  ~840 24 ~855
Queue Length 95th (ft) #390 85  #163 191  #142 #1095  m32 m#1090
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft) 100 200 80 200
Base Capacity (vph) 197 572 133 415 153 1157 75 935
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 149 029 08 059 112 111 068 124

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 27 (30%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

~ 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:  11: Needham Street & Oak Street/Christina Street
TBE (R} v ——*ad
63 5

—
%\ @3 86 (R) @8
115 | 54 s | 25 5 |
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

2024 No-Build Conditions
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" b B b B % B
Volume (vph) 144 121 149 105 154 70 162 1062 156 48 986 111
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 1.00 100 1.00 100 1.00
Frt 100 085 100 0.9 100 098 100 0098
Flt Protected 097 100 09 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1766 1615 1770 1880 1678 1785 1626 1784
FlIt Permitted 052 100 034 100 0.07 1.00 0.09 1.00
Satd. Flow (perm) 935 1615 634 1880 131 1785 146 1784
Peak-hour factor, PHF 090 09 09 092 092 092 09 09 09 09 09 095
Adj. Flow (vph) 160 134 166 114 167 76 171 1118 164 51 1038 117
RTOR Reduction (vph) 0 0 57 0 18 0 0 6 0 0 4 0
Lane Group Flow (vph) 0 294 109 114 225 0 171 1276 0 51 1151 0
Heavy Vehicles (%) 7% 2% 0% 2% 4% 0% 4% 4% %  11% 5% 4%
Turn Type Perm NA pm+ov  Perm NA pm-+pt NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 190 230 19.0 19.0 580 58.0 470 470
Effective Green, g (s) 190 230 190 19.0 580 58.0 470 470
Actuated g/C Ratio 021 026 021 021 0.64 0.64 052 0.2
Clearance Time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 197 412 133 396 153 1150 76 931
v/s Ratio Prot 0.01 0.12 0.05 c¢0.71 c0.65
v/s Ratio Perm c0.31 0.06 0.18 0.67 0.35
vlc Ratio 149 026 086  0.57 112 111 0.67 124
Uniform Delay, d1 355 267 342 318 245  16.0 158 215
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 089 095
Incremental Delay, d2 246.5 01 375 1.1 107.8 619 250 1120
Delay (s) 2820 269 716 329 1324 779 39.1 1323
Level of Service F C E C F E D F
Approach Delay (s) 189.9 45.3 84.3 128.4
Approach LOS F D F F
Intersection Summary
HCM 2000 Control Delay 109.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 122.1% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\Synchro\nb-am-rev.syn
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Phasings

15: Winchester Street & Needham Street/Dedham Street

2024 No-Build Conditions
AM Peak Hour

A e w0
Lane Group EBL EBT WBT NBL NBT SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 860 108 193 79 303 67 355 994
Lane Group Flow (vph) 1012 182 414 90 359 0 445 1046
Turn Type Split NA NA  Perm NA  Perm NA  Free
Protected Phases 5 5 6 4 8
Permitted Phases 4 8 Free
Detector Phase 5 5 6 4 4 8 8

Switch Phase

Minimum Initial (s) 100 100 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 170 170 120 130 130 130 13.0

Total Split (s) 350 350 310 540 540 540 540

Total Split (%) 29.2% 29.2% 25.8% 45.0% 45.0% 45.0% 45.0%

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

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

Total Lost Time (s) 7.0 7.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode C-Min  C-Min  None Min Min Min Min

vlc Ratio 114 039 097 047 054 101 067
Control Delay 1184 368 799 381 335 84.2 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1184 368 799 381 335 84.2 2.3
Queue Length 50th (ft) ~504 107 298 52 212 332 0
Queue Length 95th (ft) #604 170  #499 100 288 #528 0
Internal Link Dist (ft) 402 391 303 202

Turn Bay Length (ft) 250 100

Base Capacity (vph) 884 463 433 211 734 438 1568
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 114 039 096 043 049 091  0.67

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 113 (94%), Referenced to phase 5:EBTL, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated
~ 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:  15: Winchester Street & Needham Street/Dedham Street

toe
24 5 |
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

2024 No-Build Conditions
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 860 108 47 17 193 171 79 303 13 67 355 994
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 7.0 7.0 6.0 7.0 7.0 7.0 4.0
Lane Util. Factor 097 1.00 1.00 100 1.00 100 1.00
Frt 100 095 0.94 100 099 100 085
Flt Protected 095 1.00 1.00 095 1.00 099 1.00
Satd. Flow (prot) 3224 1645 1963 1805 1870 1839 1568
FlIt Permitted 095 1.00 1.00 028 1.00 0.67  1.00
Satd. Flow (perm) 3224 1645 1963 540 1870 1248 1568
Peak-hour factor, PHF 08 08 08 092 092 092 08 08 08 09 09 095
Adj. Flow (vph) 1012 127 55 18 210 186 90 344 15 71 374 1046
RTOR Reduction (vph) 0 12 0 0 25 0 0 1 0 0 0 0
Lane Group Flow (vph) 1012 170 0 0 389 0 90 358 0 0 445 1046
Heavy Vehicles (%) 5% 6% 8% 0% 2% 4% 0% 1% 0% 5% 2% 3%
Turn Type Split NA Split NA Perm NA Perm NA  Free
Protected Phases 5 5 6 6 4 8
Permitted Phases 4 8 Free
Actuated Green, G (s) 330 330 24.7 423 423 423 120.0
Effective Green, g (s) 330 330 24.7 423 423 423 1200
Actuated g/C Ratio 028 028 0.21 035 035 035 1.00
Clearance Time () 7.0 7.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 886 452 404 190 659 439 1568
v/s Ratio Prot c0.31  0.10 c0.20 0.19
v/s Ratio Perm 0.17 c0.36  0.67
vlc Ratio 114 038 0.96 047 054 101  0.67
Uniform Delay, d1 435 352 47.2 302 311 38.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 715 2.4 35.0 0.7 0.5 46.4 2.3
Delay (s) 121.0 375 82.2 309 316 85.3 2.3
Level of Service F D F C C F A
Approach Delay (s) 108.3 82.2 315 27.0
Approach LOS F F C C
Intersection Summary
HCM 2000 Control Delay 61.4 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 107.7% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings 2024 No-Build Conditions

17: Needham Street & Avalon/Columbia Ave AM Peak Hour
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b b S b b 5 b
Volume (vph) 32 1 10 2 14 937 1 119
Lane Group Flow (vph) 38 28 0 30 15 1003 1 1316
Turn Type Perm NA  Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 40 100 100 100 10.0
Minimum Split (s) 100 100 240 240 200 200 230 230
Total Split (s) 180 180 180 180 720 720 720 720
Total Split (%) 20.0% 20.0% 20.0% 20.0% 80.0% 80.0% 80.0% 80.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
vlc Ratio 037 0.17 022 010 067 000 0.86
Control Delay 479 170 28.2 4.9 7.7 3.0 156
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 479 170 28.2 4.9 7.7 3.0 156
Queue Length 50th (ft) 21 1 9 2 368 0 456
Queue Length 95th (ft) 47 23 29 m3 m337 1 #1042
Internal Link Dist (ft) 71 182 282 601
Turn Bay Length (ft) 50 50
Base Capacity (vph) 162 239 213 146 1500 405 1537
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 023 012 014 010 0.67 000 0.86

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 28 (31%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

# 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:  17: Needham Street & Avalon/Columbia Ave

725 [ 185 |
P l g6 (R) 1_98
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HCM Signalized Intersection Capacity Analysis
17: Needham Street & Avalon/Columbia Ave

2024 No-Build Conditions
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b b S b b 5 b
Volume (vph) 32 1 23 10 2 11 14 937 6 1 119 16
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 14 11 12 14 11 12
Total Lost time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 086 0.94 100 1.00 100 1.00
Flt Protected 095 1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1570 1625 1743 1719 1748 1925 1791
FlIt Permitted 0.74  1.00 0.85 0.09 1.00 023 1.00
Satd. Flow (perm) 1219 1625 1508 170 1748 473 1791
Peak-hour factor, PHF 08 08 08 079 079 079 094 094 094 092 092 092
Adj. Flow (vph) 38 1 27 13 3 14 15 997 6 1 1299 17
RTOR Reduction (vph) 0 25 0 0 13 0 0 0 0 0 0 0
Lane Group Flow (vph) 38 3 0 0 17 0 15 1003 0 1 1316 0
Heavy Vehicles (%) 15% 0% 0% 0% 0% 0% 12% 5% 0% 0% 2%  29%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 5.6 5.6 5.6 724 724 724 724
Effective Green, g (s) 5.6 5.6 5.6 724 724 724 724
Actuated g/C Ratio 0.06 0.06 0.06 0.80 0.80 0.80 0.80
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 75 101 93 136 1406 380 1440
v/s Ratio Prot 0.00 0.57 c0.73
v/s Ratio Perm c0.03 0.01 0.09 0.00
vlc Ratio 051 0.03 0.18 011 071 0.00 091
Uniform Delay, d1 409 396 40.0 1.9 4.0 1.7 6.5
Progression Factor 1.00 1.00 1.00 1.39 1.43 1.00 1.00
Incremental Delay, d2 2.0 0.0 0.3 0.1 0.3 00 104
Delay (s) 428  39.7 40.4 2.8 6.1 1.7 169
Level of Service D D D A A A B
Approach Delay (s) 415 40.4 6.0 16.9
Approach LOS D D A B
Intersection Summary
HCM 2000 Control Delay 13.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
C:\Users\saswood\Desktop\Needham Street\Synchro\nb-am-rev.syn
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

2024 No-Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 18 0 65 0 0 7 3 1169 2 2 1040 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 18 0 65 0 0 7 3 1169 2 2 1040 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 061 061 061 061 061 0.61
vC, conflicting volume 2226 2222 1040 2285 2221 1170 1041 1171
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2683 2675 752 2778 2674 1170 753 1171
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.8 4.1
tC, 2 stage (S)
tF (s) 3.6 4.0 3.3 35 4.0 3.3 2.8 2.2
p0 queue free % 0 100 74 100 100 97 99 100
cM capacity (veh/h) 8 14 254 6 14 237 385 604
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 83 7 3 un 2 1041
Volume Left 18 0 3 0 2 0
Volume Right 65 7 0 2 0 1
cSH 34 237 385 1700 604 1700
Volume to Capacity 245 003 001 069 0.00 0.61
Queue Length 95th (ft) 236 2 1 0 0 0
Control Delay (s) 9084 206 144 00 110 0.0
Lane LOS F C B B
Approach Delay (s) 9084  20.6 0.0 0.0
Approach LOS F C
Intersection Summary
Average Delay 32.8
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15
Synchro 8 Report Page 1
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

2024 No-Build
PM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 18 7 2 1218 987 2
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 18 7 2 1218 987 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 065 0.65 065
vC, conflicting volume 2210 988 989
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2589 715 716
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 2 98 100
cM capacity (veh/h) 18 283 583
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 25 2 1218 989
Volume Left 18 2 0 0
Volume Right 7 0 0 2
cSH 25 583 1700 1700
Volume to Capacity 101 000 072 058
Queue Length 95th (ft) 77 0 0 0
Control Delay (s) 4076 112 0.0 0.0
Lane LOS F B
Approach Delay (s) 407.6 0.0 0.0
Approach LOS F
Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 74.1% ICU Level of Service
Analysis Period (min) 15

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis 2024 No-Build

5: Needham Street & Middle Site Drive PM Peak Hour
S S N Y B

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

Lane Configurations & & b B % B

Volume (veh/h) 27 0 28 11 0 3 7 1190 4 3 978 5

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 100 100 100 100 100 100 1.00 100 100 1.00 100 1.00

Hourly flow rate (vph) 27 0 28 11 0 3 7 1190 4 3 978 5

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 735

pX, platoon unblocked 063 063 063 063 0.63 0.63

vC, conflicting volume 2194 2194 980 2218 2195 1192 983 1194

vCl1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 2605 2606 672 2644 2607 1192 676 1194

tC, single (s) 7.2 6.5 6.3 7.1 6.5 6.2 4.2 4.1

tC, 2 stage (S)

tF (s) 3.6 4.0 34 35 4.0 33 2.3 2.2

p0 queue free % 0 100 90 0 100 99 99 99

cM capacity (veh/h) 9 15 281 9 15 230 541 592

Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2

Volume Total 55 14 7 1194 3 983

Volume Left 27 11 7 0 3 0

Volume Right 28 3 0 4 0 5

cSH 18 11 541 1700 592 1700

Volume to Capacity 300 128 001 070 001 058

Queue Length 95th (ft) 184 62 1 0 0 0

Control Delay (s) 1333.1 8379 117 00 111 0.0

Lane LOS F F B B

Approach Delay (s) 1333.1 837.9 0.1 0.0

Approach LOS F F

Intersection Summary

Average Delay 37.8

Intersection Capacity Utilization 72.9% ICU Level of Service ©

Analysis Period (min) 15

Synchro 8 Report Page 3
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Phasings
11: Needham Street & Oak Street/Christina Street

2024 No-Build

PM Peak Hour

O T A N
Lane Group EBL EBT EBR WBL WBT NBL NBT  SBL
Lane Configurations ) i" b B % B %
Volume (vph) 161 144 256 111 131 153 940 35
Lane Group Flow (vph) 0 354 298 117 196 158 1083 36
Turn Type Perm NA pm+ov  Perm NA  pm+pt NA  Perm
Protected Phases 4 5 8 5 2
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 5 8 8 5 2 6
Switch Phase
Minimum Initial (s) 6.0 6.0 4.0 6.0 6.0 40 100 100
Minimum Split (s) 120 120 11.0 250 250 11.0 29.0 28.0
Total Split (s) 250 250 110 250 250 110 650 540
Total Split (%) 218% 27.8% 122% 27.8% 27.8% 122% 722% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 7.0 6.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min
vlc Ratio 141 052 134 047 101 090 0.37
Control Delay 2372 203 2465 319 927 262 198
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2372 203 2465 319 927 262 198
Queue Length 50th (ft) ~273 91 ~88 87 ~41 465 12
Queue Length 95th (ft) #415 158  #195 153  #118 #817 mi5
Internal Link Dist (ft) 252 423 353
Turn Bay Length (ft) 100 200 80 200
Base Capacity (vph) 251 578 87 418 157 1197 98
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 141 052 134 047 101 090 0.37

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 33 (37%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 130

Control Type: Actuated-Coordinated

~ 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:  11: Needham Street & Oak Street/Christina Street

—*pd
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

2024 No-Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" b B b B % B
Volume (vph) 161 144 256 111 131 55 153 940 111 35 945 151
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 1.00 100 1.00 100 1.00
Frt 100 085 100 0096 100 098 100 0098
Flt Protected 097 100 09 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1841 1599 1787 1903 1728 1851 1805 1829
FlIt Permitted 063 100 022 1.00 0.07 1.00 0.10 1.00
Satd. Flow (perm) 1190 1599 414 1903 135 1851 188 1829
Peak-hour factor, PHF 086 086 08 09 09 09 097 097 097 098 098 098
Adj. Flow (vph) 187 167 298 117 138 58 158 969 114 36 964 154
RTOR Reduction (vph) 0 0 70 0 17 0 0 5 0 0 6 0
Lane Group Flow (vph) 0 354 228 117 179 0 158 1078 0 36 1112 0
Heavy Vehicles (%) 1% 0% 1% 1% 0% 6% 1% 1% 1% 0% 2% 0%
Turn Type Perm NA pm+ov  Perm NA pm-+pt NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 190 230 19.0 19.0 580 58.0 470 470
Effective Green, g (s) 190 230 190 19.0 580 58.0 470 470
Actuated g/C Ratio 021 026 021 021 0.64 0.64 052 0.2
Clearance Time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 251 408 87 401 157 1192 98 955
v/s Ratio Prot 0.02 0.09 0.04 c0.58 c0.61
v/s Ratio Perm c0.30 012 0.28 0.60 0.19
vlc Ratio 141 056 134 045 101 090 037 116
Uniform Delay, d1 355 291 3H5 309 245 136 127 215
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.72 0.93
Incremental Delay, d2 206.7 09 2137 0.3 735 113 84 835
Delay (s) 2422 300 2492 312 980 250 17.6  103.4
Level of Service F C F C F C B F
Approach Delay (s) 145.2 112.7 34.3 100.7
Approach LOS F F C F
Intersection Summary
HCM 2000 Control Delay 85.9 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.27
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 115.8% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 5

C:\Users\saswood\Desktop\Needham Street\Synchro\nb-pm-rev.syn



Phasings

15: Winchester Street & Needham Street/Dedham Street

2024 No-Build
PM Peak Hour

A e w0
Lane Group EBL EBT WBT NBL NBT SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 1041 178 125 25 334 148 331 798
Lane Group Flow (vph) 1119 268 255 29 397 0 499 831
Turn Type Split NA NA  Perm NA  Perm NA  Free
Protected Phases 5 5 6 4 8
Permitted Phases 4 8 Free
Detector Phase 5 5 6 4 4 8 8

Switch Phase

Minimum Initial (s) 100 100 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 170 170 120 130 130 130 13.0

Total Split (s) 340 340 210 450 450 450 450

Total Split (%) 34.0% 34.0% 21.0% 45.0% 45.0% 45.0% 45.0%

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

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

Total Lost Time (s) 7.0 7.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode C-Min  C-Min  None Min Min Min Min

vlc Ratio 124 055 084 014 054 122 052
Control Delay 1497 340 606 226 271 149.2 1.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1497 340 606 226 271 149.2 12
Queue Length 50th (ft) ~458 135 139 12 195 ~401 0
Queue Length 95th (ft) #585 218  #260 32 277 #599 0
Internal Link Dist (ft) 402 391 303 202

Turn Bay Length (ft) 250 100

Base Capacity (vph) 904 485 329 209 735 409 1583
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 124 055 078 014 054 122 0.2

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 85 (85%), Referenced to phase 5:EBTL, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated
~ 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:  15: Winchester Street & Needham Street/Dedham Street

tos
455 |
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Synchro 8 Report Page 6

C:\Users\saswood\Desktop\Needham Street\Synchro\nb-pm-rev.syn



HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

2024 No-Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 1041 178 72 16 125 104 25 334 11 148 331 798
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 7.0 7.0 6.0 7.0 7.0 7.0 4.0
Lane Util. Factor 097 1.00 1.00 100 1.00 100 1.00
Frt 100 096 0.94 100 1.00 100 085
Flt Protected 095 1.00 1.00 095 1.00 098 1.00
Satd. Flow (prot) 3351 1745 2018 1805 1873 1853 1583
FlIt Permitted 095 1.00 1.00 028 1.00 056  1.00
Satd. Flow (perm) 3351 1745 2018 533 1873 1045 1583
Peak-hour factor, PHF 093 093 093 09 09 09 087 087 087 09 09 0.96
Adj. Flow (vph) 1119 191 77 17 130 108 29 384 13 154 345 831
RTOR Reduction (vph) 0 15 0 0 27 0 0 1 0 0 0 0
Lane Group Flow (vph) 1119 253 0 0 228 0 29 396 0 0 499 831
Heavy Vehicles (%) 1% 1% 0% 4% 0% 0% 0% 1% 0% 1% 1% 2%
Turn Type Split NA Split NA Perm NA Perm NA  Free
Protected Phases 5 5 6 6 4 8
Permitted Phases 4 8 Free
Actuated Green, G (s) 210 270 13.8 39.2 392 39.2 100.0
Effective Green, g (s) 210 270 13.8 39.2 392 39.2 100.0
Actuated g/C Ratio 027 027 0.14 039 039 039 1.00
Clearance Time () 7.0 7.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 904 471 278 208 734 409 1583
v/s Ratio Prot c0.33 0.15 c0.11 0.21
v/s Ratio Perm 0.05 c0.48  0.52
vlc Ratio 124 054 0.82 014 054 122 0.2
Uniform Delay, d1 365 312 41.9 196 234 304 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 116.5 4.4 16.7 0.1 0.4 119.3 1.2
Delay (s) 153.0 355 58.6 19.7 238 149.7 12
Level of Service F D E B C F A
Approach Delay (s) 130.3 58.6 235 56.9
Approach LOS F E C E
Intersection Summary
HCM 2000 Control Delay 82.8 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 109.9% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 7
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Phasings
17: Needham Street & Avalon/Columbia Ave

2024 No-Build
PM Peak Hour

A T 2

Lane Group EBL EBT WBL WBT NBL
Lane Configurations b B & %
Volume (vph) 17 0 11 1 23
Lane Group Flow (vph) 28 28 0 55 24
Turn Type Perm NA  Perm NA  Perm
Protected Phases 4 8
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 40 100
Minimum Split (s) 100 100 240 240 200
Total Split (s) 180 180 180 180 720
Total Split (%) 20.0% 20.0% 20.0% 20.0% 80.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None C-Min
vlc Ratio 026 0.0 040  0.07
Control Delay 435 0.7 294 3.9
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 435 0.7 294 3.9
Queue Length 50th (ft) 15 0 13 3
Queue Length 95th (ft) 27 0 20 m5
Internal Link Dist (ft) 71 182

Turn Bay Length (ft) 50
Base Capacity (vph) 182 358 208 337
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 015 0.08 026  0.07

Intersection Summary

10.0
20.0
72.0
80.0%
4.0
2.0
0.0
6.0

C-Min
0.85
14.0

0.0
14.0
369
m#606
282

1498
0
0
0
0.85

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 40 (44%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

# 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:  17: Needham Street & Avalon/Columbia Ave

P Taz (R)
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HCM Signalized Intersection Capacity Analysis
17: Needham Street & Avalon/Columbia Ave

2024 No-Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b b S b b 5 b
Volume (vph) 17 0 17 11 1 17 23 1207 6 5 961 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 14 11 12 14 11 12
Total Lost time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.92 100 1.00 100 1.00
Flt Protected 095 1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1539 1925 1817 1925 1781
FlIt Permitted 0.72  1.00 0.86 020 1.00 011 1.00
Satd. Flow (perm) 1370 1615 1353 409 1817 218 1781
Peak-hour factor, PHF 061 061 061 053 053 053 09 09 09 091 091 091
Adj. Flow (vph) 28 0 28 21 2 32 24 1271 6 5 1056 12
RTOR Reduction (vph) 0 26 0 0 30 0 0 0 0 0 0 0
Lane Group Flow (vph) 28 2 0 0 25 0 24 1277 0 5 1068 0
Heavy Vehicles (%) 0% 0% 0% 0% 0%  20% 0% 1% 0% 0% 3% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 6.2 6.2 6.2 718 718 718 718
Effective Green, g (s) 6.2 6.2 6.2 718 718 718 718
Actuated g/C Ratio 0.07 0.07 0.07 0.80 0.80 0.80 0.80
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 94 111 93 326 1449 173 1420
v/s Ratio Prot 0.00 c0.70 0.60
v/s Ratio Perm c0.02 0.02 0.06 0.02
vlc Ratio 030 0.02 0.27 0.07 0.88 003 0.75
Uniform Delay, d1 398 391 39.8 2.0 6.2 1.9 4.6
Progression Factor 1.00 1.00 1.00 1.28 1.30 1.00 1.00
Incremental Delay, d2 0.6 0.0 0.6 0.2 4.2 0.3 3.7
Delay (s) 405 391 40.3 27 122 2.2 8.3
Level of Service D D D A B A A
Approach Delay (s) 39.8 40.3 12.1 8.3
Approach LOS D D B A
Intersection Summary
HCM 2000 Control Delay 11.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.83
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 9

C:\Users\saswood\Desktop\Needham Street\Synchro\nb-pm-rev.syn



HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

2024 No-Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 0 0 4 1 0 3 0 1183 4 2 1158 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 0 0 4 1 0 3 0 1183 4 2 1158 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 026 026 026 026 0.26 0.26
vC, conflicting volume 2348 2349 1158 2351 2347 1185 1158 1187
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4807 4811 166 4819 4803 1185 166 1187
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 100 100 98 0 100 99 100 100
cM capacity (veh/h) 0 0 227 0 0 232 365 595
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 4 4 0 1187 2 1158
Volume Left 0 1 0 0 2 0
Volume Right 4 3 0 4 0 0
cSH 227 0 1700 1700 595 1700
Volume to Capacity 0.02 1099 000 070 0.00 0.8
Queue Length 95th (ft) 1 Err 0 0 0 0
Control Delay (s) 21.2 Err 0.0 00 111 0.0
Lane LOS C F B
Approach Delay (s) 21.2 Err 0.0 0.0
Approach LOS C F
Intersection Summary
Average Delay 17.0
Intersection Capacity Utilization 72.5% ICU Level of Service ©
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

2024 No-Build
Saturday Midday Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 1 2 2 1165 1118 0
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 1 2 2 1165 1118 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 021 021 o021
vC, conflicting volume 2287 1118 1118
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5181 0 0
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 0 99 99
cM capacity (veh/h) 0 233 350
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 3 2 1165 1118
Volume Left 1 2 0 0
Volume Right 2 0 0 0
cSH 0 350 1700 1700
Volume to Capacity 9.03 001 069 0.66
Queue Length 95th (ft) Err 0 0 0
Control Delay (s) Er 153 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.0 0.0
Approach LOS F
Intersection Summary
Average Delay 13.1
Intersection Capacity Utilization 71.3% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
5. Needham Street & Middle Site Drive

2024 No-Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 1 0 6 14 0 15 4 1173 6 7 1103 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 1 0 6 14 0 15 4 1173 6 7 1103 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 024 024 024 024 024 0.24
vC, conflicting volume 2313 2304 1103 2307 2301 1176 1103 1179
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4922 4884 0 4897 4871 1176 0 1179
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 0 100 98 0 100 94 99 99
cM capacity (veh/h) 0 0 259 0 0 235 389 600
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 7 29 4 1179 7 1103
Volume Left 1 14 4 0 7 0
Volume Right 6 15 0 6 0 0
cSH 0 0 389 1700 600 1700
Volume to Capacity 1516 19421 0.01 069 001 0.5
Queue Length 95th (ft) Err Err 1 0 1 0
Control Delay (s) Err Er 144 00 111 0.0
Lane LOS F F B B
Approach Delay (s) Err Err 0.0 0.1
Approach LOS F F
Intersection Summary
Average Delay 154.6
Intersection Capacity Utilization 73.1% ICU Level of Service D
Analysis Period (min) 15
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Phasings 2024 No-Build
11: Needham Street & Oak Street/Christina Street Saturday Midday Peak Hour
O T A N B

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" b B 5 B % B
Volume (vph) 251 90 176 139 124 167 1048 54 875
Lane Group Flow (vph) 0 371 191 151 215 169 1125 57 1135
Turn Type Perm NA pm+ov  Perm NA  pm+pt NA  Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 5 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 4.0 6.0 6.0 40 100 100 100
Minimum Split (s) 120 120 110 250 250 110 290 280 280
Total Split (s) 280 280 110 280 280 110 620 510 510
Total Split (%) 31.1% 31.1% 122% 31.1% 31.1% 122% 68.9% 56.7% 56.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min C-Min
vlc Ratio 145 031 128 044 107 099 068 126
Control Delay 2520 127 2085 278 1106 420 521 1458
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2520 127 2085 278 1106 420 521 1458
Queue Length 50th (ft) ~290 39 ~110 88 ~44 569 17 ~818
Queue Length 95th (ft) #461 91  #229 155  #136 #907 m40 #1053
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft) 100 200 80 200
Base Capacity (vph) 256 620 118 438 158 1142 84 903
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 145 031 128 044 107 099 068 126
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 29 (32%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 130
Control Type: Actuated-Coordinated
~ 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:  11: Needham Street & Oak Street/Christina Street
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

2024 No-Build
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" b B b B % B
Volume (vph) 251 90 176 139 124 74 167 1048 65 54 875 203
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 1.00 100 1.00 100 1.00
Frt 100 085 100 094 100 099 1.00 097
Flt Protected 09 100 09 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1819 1583 1805 1902 1745 1866 1805 1828
FlIt Permitted 056 100 025 1.00 0.08 1.00 0.09 1.00
Satd. Flow (perm) 1050 1583 483 1902 144 1866 173 1828
Peak-hour factor, PHF 092 092 092 09 09 092 099 099 099 09 09 095
Adj. Flow (vph) 273 98 191 151 135 80 169 1059 66 57 921 214
RTOR Reduction (vph) 0 0 63 0 23 0 0 2 0 0 9 0
Lane Group Flow (vph) 0 371 128 151 192 0 169 1123 0 57 1126 0
Heavy Vehicles (%) 1% 0% 2% 0% 1% 0% 0% 1% 0% 0% 1% 1%
Turn Type Perm NA pm+ov  Perm NA pm-+pt NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 220 260 220 220 55.0 55.0 440 440
Effective Green, g (s) 220 260 220 220 550 55.0 440 440
Actuated g/C Ratio 024 029 024 024 0.61 0.61 049 049
Clearance Time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 256 457 118 464 159 1140 84 893
v/s Ratio Prot 0.01 0.10 0.05 ¢0.60 c0.62
v/s Ratio Perm c0.35 0.07 031 0.60 0.33
vlc Ratio 145 028 128 041 106 0098 0.68 1.26
Uniform Delay, d1 340 248 340 286 230 171 176 230
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.91 0.93
Incremental Delay, d2 222.7 01 1758 0.2 89.1 233 288 1243
Delay (s) 256.7 249 2098 288 1121 403 447 1457
Level of Service F C F C F D D F
Approach Delay (s) 177.9 103.5 49.7 140.9
Approach LOS F F D F
Intersection Summary
HCM 2000 Control Delay 108.4 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.37
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 119.0% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings

15: Winchester Street & Needham Street/Dedham Street

2024 No-Build
Saturday Midday Peak Hour

A e w0
Lane Group EBL EBT WBT NBL NBT SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 927 135 170 43 228 136 208 872
Lane Group Flow (vph) 1008 256 373 45 252 0 374 948
Turn Type Split NA NA  Perm NA  Perm NA  Free
Protected Phases 5 5 6 4 8
Permitted Phases 4 8 Free
Detector Phase 5 5 6 4 4 8 8
Switch Phase
Minimum Initial (s) 100 100 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 170 170 120 130 130 130 13.0
Total Split (s) 470 470 270 460 460 460 460
Total Split (%) 39.2% 39.2% 225% 383% 38.3% 38.3% 38.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode C-Min  C-Min  None Min Min Min Min
vlc Ratio 089 043 09 023 042 098 0.9
Control Delay 492 295 829 332 344 82.6 1.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 492 295 829 332 344 82.6 1.6
Queue Length 50th (ft) 381 133 269 25 151 282 0
Queue Length 95th (ft) #504 212 #469 58 228 #479 0
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 250 100
Base Capacity (vph) 1129 594 387 205 608 391 1615
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 089 043 09 022 041 0.96 0.9
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 5:EBTL, Start of Green
Natural Cycle: 90
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  15: Winchester Street & Needham Street/Dedham Street
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

2024 No-Build
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 927 135 100 15 170 165 43 228 11 136 208 872
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 7.0 7.0 6.0 7.0 7.0 7.0 4.0
Lane Util. Factor 097 1.00 1.00 100 1.00 100 1.00
Frt 100 094 0.94 100 099 100 085
Flt Protected 095 1.00 1.00 095 1.00 098 1.00
Satd. Flow (prot) 3351 1700 2012 1805 1869 1863 1615
FlIt Permitted 095 1.00 1.00 033 1.00 0.63  1.00
Satd. Flow (perm) 3351 1700 2012 633 1869 1205 1615
Peak-hour factor, PHF 092 092 092 094 094 094 09 09 09 092 092 092
Adj. Flow (vph) 1008 147 109 16 181 176 45 240 12 148 226 948
RTOR Reduction (vph) 0 22 0 0 26 0 0 1 0 0 0 0
Lane Group Flow (vph) 1008 234 0 0 347 0 45 251 0 0 374 948
Heavy Vehicles (%) 1% 2% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0%
Turn Type Split NA Split NA Perm NA Perm NA  Free
Protected Phases 5 5 6 6 4 8
Permitted Phases 4 8 Free
Actuated Green, G (s) 405 405 215 380 380 38.0 120.0
Effective Green, g (s) 405 405 215 380 380 38.0 120.0
Actuated g/C Ratio 034 034 0.18 032 032 032 1.00
Clearance Time () 7.0 7.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1130 573 360 200 501 381 1615
v/s Ratio Prot c0.30 0.4 c0.17 0.13
v/s Ratio Perm 0.07 c0.31  0.59
vlc Ratio 089 041 0.96 023 042 098 0.9
Uniform Delay, d1 37.7 305 48.9 302 324 40.7 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.8 2.2 37.3 0.2 0.2 40.9 1.6
Delay (s) 485 327 86.2 304 325 81.6 1.6
Level of Service D C F C C F A
Approach Delay (s) 45.3 86.2 32.2 24.2
Approach LOS D F C C
Intersection Summary
HCM 2000 Control Delay 40.2 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.94
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings 2024 No-Build

17: Needham Street & Avalon/Columbia Ave Saturday Midday Peak Hour
T 2 N
Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations b b S b b 5 b
Volume (vph) 23 0 24 0 271 1121 8 1075
Lane Group Flow (vph) 25 21 0 46 29 1230 8 1131
Turn Type Perm NA  Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 2 2 6 6
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 40 100 100 100 10.0
Minimum Split (s) 100 100 240 240 200 200 230 230
Total Split (s) 180 180 180 180 720 720 720 720
Total Split (%) 20.0% 20.0% 20.0% 20.0% 80.0% 80.0% 80.0% 80.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Recall Mode None None None None C-Min C-Min C-Min C-Min
vlc Ratio 022 0.08 034 009 078 003 0.72
Control Delay 41.7 0.6 233 1.9 5.6 3.1 8.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.7 0.6 233 1.9 5.6 3.1 8.8
Queue Length 50th (ft) 14 0 5 2 194 1 250
Queue Length 95th (ft) 36 0 36 m3 ml95 5  #627
Internal Link Dist (ft) 71 182 282 601
Turn Bay Length (ft) 50 50
Base Capacity (vph) 202 341 212 320 1586 245 1570
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 012 0.06 022 009 078 003 0.72

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 69 (77%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

# 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:  17: Needham Street & Avalon/Columbia Ave
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HCM Signalized Intersection Capacity Analysis
17: Needham Street & Avalon/Columbia Ave

2024 No-Build
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b b S b b 5 b
Volume (vph) 23 0 19 24 0 18 27 1121 11 8 1075 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 14 11 12 14 11 12
Total Lost time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.94 100 1.00 100 1.00
Flt Protected 095 1.00 0.97 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1628 1925 1834 1925 1816
FlIt Permitted 0.80 1.00 0.81 018 1.00 014  1.00
Satd. Flow (perm) 1520 1615 1361 371 1834 285 1816
Peak-hour factor, PHF 092 092 092 09 092 092 092 092 092 09% 09 096
Adj. Flow (vph) 25 0 21 26 0 20 29 1218 12 8 1120 11
RTOR Reduction (vph) 0 20 0 0 34 0 0 0 0 0 0 0
Lane Group Flow (vph) 25 1 0 0 12 0 29 1230 0 8 1131 0
Heavy Vehicles (%) 0% 0% 0% 6% 0% 8% 0% 0% 0% 0% 1% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 5.0 5.0 5.0 730 730 730 730
Effective Green, g (s) 5.0 5.0 5.0 730 730 730 730
Actuated g/C Ratio 0.06 0.06 0.06 081 081 081 081
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 84 89 75 300 1487 231 1472
v/s Ratio Prot 0.00 c0.67 0.62
v/s Ratio Perm c0.02 0.01 0.08 0.03
vlc Ratio 030 0.01 0.16 010 0.83 003 0.77
Uniform Delay, d1 40.8 402 40.5 1.7 4.9 1.7 4.3
Progression Factor 1.00 1.00 1.00 0.61 0.0 1.00 1.00
Incremental Delay, d2 0.7 0.0 0.4 0.2 1.8 0.3 3.9
Delay (s) 415 402 40.9 1.3 4.3 1.9 8.2
Level of Service D D D A A A A
Approach Delay (s) 40.9 40.9 4.2 8.1
Approach LOS D D A A
Intersection Summary
HCM 2000 Control Delay 7.3 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

2024 Long-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 1 0 15 2 0 1 29 976 3 3 1135 12
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 1 0 15 2 0 1 29 976 3 3 1135 12
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 028 028 028 028 0.28 0.28
vC, conflicting volume 2182 2184 1141 2192 2188 978 1147 979
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 3975 3982 197 4009 3998 978 219 979
tC, single (s) 7.1 6.5 6.5 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 35 4.0 3.3 2.2 2.2
p0 queue free % 0 100 93 0 100 100 92 100
cM capacity (veh/h) 0 1 217 0 1 307 367 713
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 16 3 29 979 3 1147
Volume Left 1 2 29 0 3 0
Volume Right 15 1 0 3 0 12
cSH 6 1 367 1700 713 1700
Volume to Capacity 250 553 008 058 0.00 0.67
Queue Length 95th (ft) 78 Err 6 0 0 0
Control Delay (s) 1768.3 Err  15.6 00 101 0.0
Lane LOS F F C B
Approach Delay (s) 1768.3 Err 0.4 0.0
Approach LOS F F
Intersection Summary
Average Delay 27.0
Intersection Capacity Utilization 70.5% ICU Level of Service ©
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

2024 Long-Term Build
AM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 14 2 6 950 1183 19
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 14 2 6 950 1183 19
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 022 022 022
vC, conflicting volume 2154 1192 1202
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4467 106 149
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 0 99 98
cM capacity (veh/h) 0 210 319
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 16 6 950 1202
Volume Left 14 6 0 0
Volume Right 2 0 0 19
cSH 0 319 1700 1700
Volume to Capacity 4018 0.02 056 0.71
Queue Length 95th (ft) Err 1 0 0
Control Delay (s) Er 165 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.1 0.0
Approach LOS F
Intersection Summary
Average Delay 73.6
Intersection Capacity Utilization 73.4% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
5. Needham Street & Middle Site Drive

2024 Long-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 18 0 22 5 0 6 40 933 4 1 1130 45
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 18 0 22 5 0 6 40 933 4 1 1130 45
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 025 025 025 025 025 0.25
vC, conflicting volume 2174 2172 1152 2169 2192 935 1175 937
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 4238 4230 87 4219 4313 935 179 937
tC, single (s) 7.1 6.5 6.4 7.3 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 35 3.7 4.0 3.3 2.2 2.2
p0 queue free % 0 100 90 0 100 98 88 100
cM capacity (veh/h) 0 0 226 0 0 325 347 739
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 40 11 40 937 1 1175
Volume Left 18 5 40 0 1 0
Volume Right 22 6 0 4 0 45
cSH 0 0 347 1700 739 1700
Volume to Capacity 8110 3007 012 055 0.00 069
Queue Length 95th (ft) Err Err 10 0 0 0
Control Delay (s) Err Er  16.7 0.0 9.9 0.0
Lane LOS F F C A
Approach Delay (s) Err Err 0.7 0.0
Approach LOS F F
Intersection Summary
Average Delay 231.7
Intersection Capacity Utilization 72.2% ICU Level of Service ©
Analysis Period (min) 15
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Phasings 2024 Long-Term Build

11: Needham Street & Oak Street/Christina Street AM Peak Hour
O T A N B
Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" b B 5 B % B
Volume (vph) 139 121 149 105 154 162 1030 48 992
Lane Group Flow (vph) 0 288 166 114 241 171 1248 51 1162
Turn Type Perm NA pm+ov  Perm NA  pm+pt NA  Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 5 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 4.0 6.0 6.0 40 100 100 100
Minimum Split (s) 120 120 110 250 250 110 290 280 280
Total Split (s) 250 250 110 250 250 110 650 540 540
Total Split (%) 27.8% 27.8% 122% 27.8% 278% 122% 72.2% 60.0% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min C-Min
vlc Ratio 144 029 083 058 112 108 068 124
Control Delay 2543 140 783 354 1274 695 504 138.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2543 140 783 354 1274 695 504 138.0
Queue Length 50th (ft) =225 36 62 112 ~45  ~800 24  ~862
Queue Length 95th (ft) #381 85  #160 190  #142 #1052 m34 #1108
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft) 100 200 80 200
Base Capacity (vph) 200 571 138 414 153 1155 75 935
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 144 029 083 058 112 108 068 124

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 27 (30%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 150

Control Type: Actuated-Coordinated

~ 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:  11: Needham Street & Oak Street/Christina Street
TBE (R} v ——*ad
63 5

—
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

2024 Long-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" b B b B % B
Volume (vph) 139 121 149 105 154 68 162 1030 156 48 992 112
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 1.00 100 1.00 100 1.00
Frt 100 085 100 0.9 100 098 100 0098
Flt Protected 097 100 09 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1768 1615 1770 1881 1678 1784 1626 1784
FlIt Permitted 052 100 035 1.00 0.07 1.00 0.09 1.00
Satd. Flow (perm) 949 1615 656 1881 131 1784 146 1784
Peak-hour factor, PHF 090 09 09 092 092 092 09 09 09 09 09 095
Adj. Flow (vph) 154 134 166 114 167 74 171 1084 164 51 1044 118
RTOR Reduction (vph) 0 0 57 0 17 0 0 6 0 0 4 0
Lane Group Flow (vph) 0 288 109 114 224 0 171 1242 0 51 1158 0
Heavy Vehicles (%) 7% 2% 0% 2% 4% 0% 4% 4% %  11% 5% 4%
Turn Type Perm NA pm+ov  Perm NA pm-+pt NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 190 230 19.0 19.0 580 58.0 470 470
Effective Green, g (s) 190 230 190 19.0 580 58.0 470 470
Actuated g/C Ratio 021 026 021 021 0.64 0.64 052 0.2
Clearance Time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 200 412 138 397 153 1149 76 931
v/s Ratio Prot 0.01 0.12 0.05 ¢0.70 c0.65
v/s Ratio Perm c0.30 0.06 0.17 0.67 0.35
vlc Ratio 144 027 083 056 112 1.08 0.67 124
Uniform Delay, d1 355 268 339 318 245  16.0 158 215
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 089 095
Incremental Delay, d2 224.0 01 302 1.1 1078 513 26.7 1157
Delay (s) 2595 269 641 329 1324 673 408 136.1
Level of Service F C E C F E D F
Approach Delay (s) 174.5 42.9 75.1 132.1
Approach LOS F D E F
Intersection Summary
HCM 2000 Control Delay 105.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.36
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 120.0% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings

15: Winchester Street & Needham Street/Dedham Street

2024 Long-Term Build
AM Peak Hour

A e w0
Lane Group EBL EBT WBT NBL NBT SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 866 108 191 79 303 67 355 970
Lane Group Flow (vph) 1019 183 412 90 359 0 445 1021
Turn Type Split NA NA  Perm NA  Perm NA  Free
Protected Phases 5 5 6 4 8
Permitted Phases 4 8 Free
Detector Phase 5 5 6 4 4 8 8

Switch Phase

Minimum Initial (s) 100 100 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 170 170 120 130 130 130 13.0

Total Split (s) 350 350 310 540 540 540 540

Total Split (%) 29.2% 29.2% 25.8% 45.0% 45.0% 45.0% 45.0%

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

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

Total Lost Time (s) 7.0 7.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode C-Min  C-Min  None Min Min Min Min

vlc Ratio 115 039 09 047 054 101  0.65
Control Delay 1205 368 793 381 335 84.2 2.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1205 368 793 381 335 84.2 2.1
Queue Length 50th (ft) ~510 108 296 52 212 332 0
Queue Length 95th (ft) #610 171 #497 100 288 #528 0
Internal Link Dist (ft) 402 391 303 202

Turn Bay Length (ft) 250 100

Base Capacity (vph) 886 464 433 211 734 438 1568
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 115 039 095 043 049 091 0.65

Intersection Summary

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 113 (94%), Referenced to phase 5:EBTL, Start of Green

Natural Cycle: 120

Control Type: Actuated-Coordinated
~ 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:  15: Winchester Street & Needham Street/Dedham Street
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

2024 Long-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 866 108 48 17 191 171 79 303 13 67 355 970
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 7.0 7.0 6.0 7.0 7.0 7.0 4.0
Lane Util. Factor 097 1.00 1.00 100 1.00 100 1.00
Frt 100 095 0.94 100 099 100 085
Flt Protected 095 1.00 1.00 095 1.00 099 1.00
Satd. Flow (prot) 3224 1644 1962 1805 1870 1839 1568
FlIt Permitted 095 1.00 1.00 028 1.00 0.67  1.00
Satd. Flow (perm) 3224 1644 1962 540 1870 1248 1568
Peak-hour factor, PHF 08 08 08 092 092 092 08 08 08 09 09 095
Adj. Flow (vph) 1019 127 56 18 208 186 90 344 15 71 374 1021
RTOR Reduction (vph) 0 12 0 0 25 0 0 1 0 0 0 0
Lane Group Flow (vph) 1019 171 0 0 387 0 90 358 0 0 445 1021
Heavy Vehicles (%) 5% 6% 8% 0% 2% 4% 0% 1% 0% 5% 2% 3%
Turn Type Split NA Split NA Perm NA Perm NA  Free
Protected Phases 5 5 6 6 4 8
Permitted Phases 4 8 Free
Actuated Green, G (s) 330 330 24.7 423 423 423 120.0
Effective Green, g (s) 330 330 24.7 423 423 423 1200
Actuated g/C Ratio 028 028 0.21 035 035 035 1.00
Clearance Time () 7.0 7.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 886 452 403 190 659 439 1568
v/s Ratio Prot c0.32 0.10 c0.20 0.19
v/s Ratio Perm 0.17 c0.36  0.65
vlc Ratio 115 038 0.96 047 054 101 065
Uniform Delay, d1 435 352 47.2 302 311 38.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 80.6 2.4 34.5 0.7 0.5 46.4 2.1
Delay (s) 1241  37.6 81.7 309 316 85.3 2.1
Level of Service F D F C C F A
Approach Delay (s) 110.9 81.7 315 27.4
Approach LOS F F C C
Intersection Summary
HCM 2000 Control Delay 62.7 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 107.8% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings
17: Needham Street & Avalon/Columbia Ave

2024 Long-Term Build

AM Peak Hour

O A N |

Lane Group EBL EBT WBL WBT NBL NBT
Lane Configurations b b S 5 b
Volume (vph) 32 1 10 2 14 944
Lane Group Flow (vph) 38 28 0 30 15 1010
Turn Type Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 40 100 100
Minimum Split (s) 100 100 240 240 200 200
Total Split (s) 180 180 180 180 720 720
Total Split (%) 20.0% 20.0% 20.0% 20.0% 80.0% 80.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None C-Min C-Min
vlc Ratio 037 0.7 022 009 0.67
Control Delay 479 170 28.2 4.9 8.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 479 170 28.2 4.9 8.2
Queue Length 50th (ft) 21 1 9 2 370
Queue Length 95th (ft) 47 23 29 m3  m350
Internal Link Dist (ft) 71 182 282
Turn Bay Length (ft) 50

Base Capacity (vph) 162 239 213 170 1500
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 023 012 014 009 0.67

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 28 (31%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

# 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:  17: Needham Street & Avalon/Columbia Ave
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HCM Signalized Intersection Capacity Analysis

17: Needham Street & Avalon/Columbia Ave

2024 Long-Term Build
AM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b b S b b 5 b
Volume (vph) 32 1 23 10 2 11 14 944 6 1 1169 12
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 14 11 12 14 11 12
Total Lost time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 086 0.94 100 1.00 100 1.00
Flt Protected 095 1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1570 1625 1743 1719 1748 1925 1793
FlIt Permitted 0.74  1.00 0.85 011 1.00 023 1.00
Satd. Flow (perm) 1219 1625 1508 199 1748 467 1793
Peak-hour factor, PHF 08 08 08 079 079 079 094 094 094 092 092 092
Adj. Flow (vph) 38 1 27 13 3 14 15 1004 6 1 12711 13
RTOR Reduction (vph) 0 25 0 0 13 0 0 0 0 0 0 0
Lane Group Flow (vph) 38 3 0 0 17 0 15 1010 0 1 1284 0
Heavy Vehicles (%) 15% 0% 0% 0% 0% 0% 12% 5% 0% 0% 2%  29%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 5.6 5.6 5.6 724 724 724 724
Effective Green, g (s) 5.6 5.6 5.6 724 724 724 724
Actuated g/C Ratio 0.06 0.06 0.06 0.80 0.80 0.80 0.80
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 75 101 93 160 1406 375 1442
v/s Ratio Prot 0.00 0.58 c0.72
v/s Ratio Perm c0.03 0.01 0.08 0.00
vlc Ratio 051 0.03 0.18 009 0.72 0.00 0.89
Uniform Delay, d1 409 396 40.0 1.9 4.1 1.7 6.1
Progression Factor 1.00 1.00 1.00 1.38 1.42 1.00 1.00
Incremental Delay, d2 2.0 0.0 0.3 0.3 0.8 0.0 8.6
Delay (s) 428  39.7 40.4 2.9 6.6 1.7 147
Level of Service D D D A A A B
Approach Delay (s) 415 40.4 6.5 14.7
Approach LOS D D A B
Intersection Summary
HCM 2000 Control Delay 12.3 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 80.3% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

2024 Long-Term Build

PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 14 0 77 0 0 7 45 1178 2 2 1021 7
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 14 0 77 0 0 7 45 1178 2 2 1021 7
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 064 064 064 064 064 0.64
vC, conflicting volume 2304 2298 1024 2371 2301 1179 1028 1180
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2764 2757 752 2871 2761 1179 757 1180
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.8 4.1
tC, 2 stage (S)
tF (s) 3.6 4.0 3.3 35 4.0 3.3 2.8 2.2
p0 queue free % 0 100 71 100 100 97 89 100
cM capacity (veh/h) 7 11 263 4 11 234 396 599
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 91 7 45 1180 2 1028
Volume Left 14 0 45 0 2 0
Volume Right 77 7 0 2 0 7
cSH 39 234 396 1700 599 1700
Volume to Capacity 235 003 011 069 0.00 0.0
Queue Length 95th (ft) 249 2 10 0 0 0
Control Delay (s) 8395 208 153 00 110 0.0
Lane LOS F C C B
Approach Delay (s) 8395 208 0.6 0.0
Approach LOS F C
Intersection Summary
Average Delay 32.8
Intersection Capacity Utilization 81.0% ICU Level of Service D
Analysis Period (min) 15
Synchro 8 Report Page 1

C:\Users\saswood\Desktop\Needham Street\Synchro\build-long-term-pm-rev.syn



HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

2024 Long-Term Build
PM Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 51 10 9 1193 994 44
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 51 10 9 1193 994 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 054 054 054
vC, conflicting volume 2227 1016 1038
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2834 612 652
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 0 96 98
cM capacity (veh/h) 11 271 514
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 61 9 1193 1038
Volume Left 51 9 0 0
Volume Right 10 0 0 44
cSH 12 514 1700 1700
Volume to Capacity 489 0.02 070 061
Queue Length 95th (ft) Err 1 0 0
Control Delay (s) Er 121 0.0 0.0
Lane LOS F B
Approach Delay (s) Err 0.1 0.0
Approach LOS F
Intersection Summary
Average Delay 265.1
Intersection Capacity Utilization 72.9% ICU Level of Service
Analysis Period (min) 15

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

2024 Long-Term Build

PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 54 0 54 11 0 3 56 1145 4 3 939 54
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 54 0 54 11 0 3 56 1145 4 3 939 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 059 059 059 059 059 0.59
vC, conflicting volume 2232 2233 966 2258 2258 1147 993 1149
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 2738 2740 597 2782 2782 1147 642 1149
tC, single (s) 7.2 6.5 6.3 7.1 6.5 6.2 4.2 4.1
tC, 2 stage (S)
tF (s) 3.6 4.0 34 35 4.0 3.3 2.3 2.2
p0 queue free % 0 100 82 0 100 99 89 100
cM capacity (veh/h) 6 11 292 5 10 245 525 615
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 108 14 56 1149 3 993
Volume Left 54 11 56 0 3 0
Volume Right 54 3 0 4 0 54
cSH 13 7 525 1700 615 1700
Volume to Capacity 850 203 011 068 0.00 058
Queue Length 95th (ft) Err 69 9 0 0 0
Control Delay (s) Err 14909 127 0.0 109 0.0
Lane LOS F F B B
Approach Delay (s) Err  1490.9 0.6 0.0
Approach LOS F F
Intersection Summary
Average Delay 474.2
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
Synchro 8 Report Page 3
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Phasings
11: Needham Street & Oak Street/Christina Street

2024 Long-Term Build

PM Peak Hour

O T A N

Lane Group EBL EBT EBR WBL WBT NBL NBT  SBL
Lane Configurations ) i" b B % B %
Volume (vph) 168 144 256 111 131 153 982 35
Lane Group Flow (vph) 0 362 298 117 198 158 1126 36
Turn Type Perm NA pm+ov  Perm NA  pm+pt NA  Perm
Protected Phases 4 5 8 5 2
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 5 8 8 5 2 6
Switch Phase
Minimum Initial (s) 6.0 6.0 4.0 6.0 6.0 40 100 100
Minimum Split (s) 120 120 11.0 250 250 11.0 29.0 28.0
Total Split (s) 250 250 110 250 250 110 650 540
Total Split (%) 218% 27.8% 122% 27.8% 27.8% 122% 722% 60.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 7.0 6.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min
vlc Ratio 147 051 141 047 101 094 043
Control Delay 260.1 201 273.0 319 927 310 257
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2601 201 2730 319 927 310 257
Queue Length 50th (ft) ~285 90 ~90 88 ~41 511 13
Queue Length 95th (ft) #428 156  #197 154  #118 #871  ml7
Internal Link Dist (ft) 252 423 353
Turn Bay Length (ft) 100 200 80 200
Base Capacity (vph) 247 580 83 418 157 1198 84
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 147 051 141 047 101 094 043
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 33 (37%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 140
Control Type: Actuated-Coordinated
~ 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:  11: Needham Street & Oak Street/Christina Street
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

2024 Long-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" b B b B % B
Volume (vph) 168 144 256 111 131 57 153 982 111 35 939 150
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 1.00 100 1.00 100 1.00
Frt 100 085 100 0.9 100 098 100 0098
Flt Protected 097 100 09 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1840 1599 1787 1900 1728 1853 1805 1829
FlIt Permitted 062 100 021 1.00 0.07 1.00 0.09 1.00
Satd. Flow (perm) 1174 1599 396 1900 135 1853 162 1829
Peak-hour factor, PHF 086 086 08 09 09 09 097 097 097 098 098 098
Adj. Flow (vph) 195 167 298 117 138 60 158 1012 114 36 958 153
RTOR Reduction (vph) 0 0 71 0 17 0 0 5 0 0 6 0
Lane Group Flow (vph) 0 362 227 117 181 0 158 1121 0 36 1105 0
Heavy Vehicles (%) 1% 0% 1% 1% 0% 6% 1% 1% 1% 0% 2% 0%
Turn Type Perm NA pm+ov  Perm NA pm-+pt NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 190 230 19.0 19.0 580 58.0 470 470
Effective Green, g (s) 190 230 190 19.0 580 58.0 470 470
Actuated g/C Ratio 021 026 021 021 0.64 0.64 052 0.2
Clearance Time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 247 408 83 401 157 1194 84 955
v/s Ratio Prot 0.02 0.10 0.04 c0.61 c0.60
v/s Ratio Perm c0.31 012 0.30 0.60 0.22
vlc Ratio 147 056 141 045 101 094 043 116
Uniform Delay, d1 355 291 3H5 309 245 144 132 215
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 075 093
Incremental Delay, d2 2304 09 2413 0.3 735 150 124  80.4
Delay (s) 2659 300 2768 312 980 294 224 1005
Level of Service F C F C F C C F
Approach Delay (s) 159.4 122.5 37.9 98.1
Approach LOS F F D F
Intersection Summary
HCM 2000 Control Delay 89.5 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.29
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 115.9% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 5
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Phasings

15: Winchester Street & Needham Street/Dedham Street

2024 Long-Term Build
PM Peak Hour

A e w0
Lane Group EBL EBT WBT NBL NBT SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 1043 177 127 32 334 148 331 838
Lane Group Flow (vph) 1122 268 257 37 397 0 499 873
Turn Type Split NA NA  Perm NA  Perm NA  Free
Protected Phases 5 5 6 4 8
Permitted Phases 4 8 Free
Detector Phase 5 5 6 4 4 8 8

Switch Phase

Minimum Initial (s) 100 100 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 170 170 120 130 130 130 13.0

Total Split (s) 340 340 210 450 450 450 450

Total Split (%) 34.0% 34.0% 21.0% 45.0% 45.0% 45.0% 45.0%

Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0

All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

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

Total Lost Time (s) 7.0 7.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag

Lead-Lag Optimize?

Recall Mode C-Min  C-Min  None Min Min Min Min

vlc Ratio 124 055 084 018 054 122 055
Control Delay 1511 340 611 235 271 149.7 14
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1511 340 611 235 271 149.7 14
Queue Length 50th (ft) ~460 135 141 16 195 ~401 0
Queue Length 95th (ft) #588 218 #262 39 277 #599 0
Internal Link Dist (ft) 402 391 303 202

Turn Bay Length (ft) 250 100

Base Capacity (vph) 904 485 329 209 735 409 1583
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 124 055 078 018 054 122 055

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 100

Offset: 85 (85%), Referenced to phase 5:EBTL, Start of Green

Natural Cycle: 140

Control Type: Actuated-Coordinated
~ 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:  15: Winchester Street & Needham Street/Dedham Street

tos
455 |
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

2024 Long-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 1043 177 73 16 127 104 32 334 11 148 331 838
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 7.0 7.0 6.0 7.0 7.0 7.0 4.0
Lane Util. Factor 097 1.00 1.00 100 1.00 100 1.00
Frt 100 096 0.94 100 1.00 100 085
Flt Protected 095 1.00 1.00 095 1.00 098 1.00
Satd. Flow (prot) 3351 1744 2019 1805 1873 1853 1583
FlIt Permitted 095 1.00 1.00 028 1.00 056  1.00
Satd. Flow (perm) 3351 1744 2019 533 1873 1045 1583
Peak-hour factor, PHF 093 093 093 09 09 09 087 087 087 09 09 0.96
Adj. Flow (vph) 1122 190 78 17 132 108 37 384 13 154 345 873
RTOR Reduction (vph) 0 15 0 0 27 0 0 1 0 0 0 0
Lane Group Flow (vph) 1122 253 0 0 230 0 37 396 0 0 499 873
Heavy Vehicles (%) 1% 1% 0% 4% 0% 0% 0% 1% 0% 1% 1% 2%
Turn Type Split NA Split NA Perm NA Perm NA  Free
Protected Phases 5 5 6 6 4 8
Permitted Phases 4 8 Free
Actuated Green, G (s) 210 270 13.8 39.2 392 39.2 100.0
Effective Green, g (s) 210 270 13.8 39.2 392 39.2 100.0
Actuated g/C Ratio 027 027 0.14 039 039 039 1.00
Clearance Time () 7.0 7.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 904 470 278 208 734 409 1583
v/s Ratio Prot c0.33 0.15 c0.11 0.21
v/s Ratio Perm 0.07 c0.48  0.55
vlc Ratio 124 054 0.83 018 054 122 055
Uniform Delay, d1 365 312 41.9 199 234 304 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 117.9 4.4 17.3 0.1 0.4 119.3 14
Delay (s) 1544  35.6 59.2 200 238 149.7 14
Level of Service F D E C C F A
Approach Delay (s) 131.5 59.2 235 55.3
Approach LOS F E C E
Intersection Summary
HCM 2000 Control Delay 82.3 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.16
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 110.0% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
Synchro 8 Report Page 7
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Phasings
17: Needham Street & Avalon/Columbia Ave

2024 Long-Term Build

PM Peak Hour

O A N |

Lane Group EBL EBT WBL WBT NBL NBT
Lane Configurations b b S 5 b
Volume (vph) 12 0 11 1 23 1214
Lane Group Flow (vph) 20 28 0 55 24 1284
Turn Type Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 40 100 100
Minimum Split (s) 100 100 240 240 200 200
Total Split (s) 180 180 180 180 720 720
Total Split (%) 20.0% 20.0% 20.0% 20.0% 80.0% 80.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None C-Min C-Min
vlc Ratio 019 011 041 008 0.86
Control Delay 41.2 0.8 29.7 40 143
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 41.2 0.8 29.7 40 143
Queue Length 50th (ft) 11 0 13 3 381
Queue Length 95th (ft) 21 0 20 m5 m579
Internal Link Dist (ft) 71 182 282
Turn Bay Length (ft) 50

Base Capacity (vph) 182 344 208 299 1500
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 011 0.08 026 008 0.86

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 40 (44%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated

# 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:  17: Needham Street & Avalon/Columbia Ave

P Taz (R)
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HCM Signalized Intersection Capacity Analysis
17: Needham Street & Avalon/Columbia Ave

2024 Long-Term Build
PM Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b b S b b 5 b
Volume (vph) 12 0 17 11 1 17 23 1214 6 5 1010 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 14 11 12 14 11 12
Total Lost time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.92 100 1.00 100 1.00
Flt Protected 095 1.00 0.98 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1539 1925 1817 1925 1781
FlIt Permitted 0.72  1.00 0.86 018 1.00 011 1.00
Satd. Flow (perm) 1370 1615 1353 363 1817 213 1781
Peak-hour factor, PHF 061 061 061 053 053 053 09 09 09 091 091 091
Adj. Flow (vph) 20 0 28 21 2 32 24 1278 6 5 1110 12
RTOR Reduction (vph) 0 26 0 0 30 0 0 0 0 0 0 0
Lane Group Flow (vph) 20 2 0 0 25 0 24 1284 0 5 1122 0
Heavy Vehicles (%) 0% 0% 0% 0% 0%  20% 0% 1% 0% 0% 3% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 6.1 6.1 6.1 719 719 719 719
Effective Green, g (s) 6.1 6.1 6.1 719 719 719 719
Actuated g/C Ratio 0.07 0.07 0.07 0.80 0.80 0.80 0.80
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 92 109 91 289 1451 170 1422
v/s Ratio Prot 0.00 c0.71 0.63
v/s Ratio Perm 0.01 ¢0.02 0.07 0.02
vlc Ratio 022 0.02 0.28 0.08 0.88 003 079
Uniform Delay, d1 39.7 392 39.9 1.9 6.2 1.9 4.9
Progression Factor 1.00 1.00 1.00 1.28 1.32 1.00 1.00
Incremental Delay, d2 0.4 0.0 0.6 0.3 4.4 0.3 45
Delay (s) 401 392 40.5 28 126 2.2 94
Level of Service D D D A B A A
Approach Delay (s) 39.6 40.5 12.4 9.4
Approach LOS D D B A
Intersection Summary
HCM 2000 Control Delay 12.2 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 82.6% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

Synchro 8 Report
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HCM Unsignalized Intersection Capacity Analysis
1: Needham Street & South Site Drive/Driveway

2024 Long-Term Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 8 0 59 1 0 4 58 1197 5 3 1167 9
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 8 0 59 1 0 4 58 1197 5 3 1167 9
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 1041
pX, platoon unblocked 028 028 028 028 0.28 0.28
vC, conflicting volume 2494 2496 1172 2548 2498 1200 1176 1202
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5083 5086 317 5274 5093 1200 333 1202
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 0 100 71 0 100 98 83 99
cM capacity (veh/h) 0 0 202 0 0 228 344 588
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 67 5 58 1202 3 1176
Volume Left 8 1 58 0 3 0
Volume Right 59 4 0 5 0 9
cSH 0 0 344 1700 588 1700
Volume to Capacity 14942 3638 017 071 001 0.69
Queue Length 95th (ft) Err Err 15 0 0 0
Control Delay (s) Err Er 176 00 112 0.0
Lane LOS F F C B
Approach Delay (s) Err Err 0.8 0.0
Approach LOS F F
Intersection Summary
Average Delay 287.1
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\Synchro\build-long-term-sat-rev.syn
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HCM Unsignalized Intersection Capacity Analysis
3: North Site Drive & Needham Street

2024 Long-Term Build
Saturday Midday Peak Hour

S T N T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations bl b Ly b
Volume (veh/h) 54 12 13 1172 1131 54
Sign Control Stop Free  Free
Grade 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 1.00
Hourly flow rate (vph) 54 12 13 1172 1131 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft) 362
pX, platoon unblocked 021 021 o021
vC, conflicting volume 2356 1158 1185
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5492 0 31
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (S)
tF (s) 35 3.3 2.2
p0 queue free % 0 95 96
cM capacity (veh/h) 0 234 342
Direction, Lane # EB1 NB1 NB2 SB1
Volume Total 66 13 1172 1185
Volume Left 54 13 0 0
Volume Right 12 0 0 54
cSH 0 342 1700 1700
Volume to Capacity 825.08 004 069 0.70
Queue Length 95th (ft) Err 3 0 0
Control Delay (s) Er 159 0.0 0.0
Lane LOS F C
Approach Delay (s) Err 0.2 0.0
Approach LOS F
Intersection Summary
Average Delay 271.0
Intersection Capacity Utilization 73.2% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Needham Street & Middle Site Drive

2024 Long-Term Build

Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & & b B % B
Volume (veh/h) 63 0 70 19 0 20 71 1128 8 9 1060 66
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Hourly flow rate (vph) 63 0 70 19 0 20 71 1128 8 9 1060 66
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 735
pX, platoon unblocked 024 024 024 024 024 0.24
vC, conflicting volume 2401 2389 1093 2422 2418 1132 1126 1136
vCl1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 5198 5149 0 5284 5268 1132 0 1136
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (S)
tF (s) 35 4.0 3.3 35 4.0 3.3 2.2 2.2
p0 queue free % 0 100 74 0 100 92 82 99
cM capacity (veh/h) 0 0 266 0 0 250 399 622
Direction, Lane # EB1 WB1 NB1 NB2 SB1 SB2
Volume Total 133 39 71 1136 9 1126
Volume Left 63 19 71 0 9 0
Volume Right 70 20 0 8 0 66
cSH 0 0 399 1700 622 1700
Volume to Capacity 1782.65 783.11 0.8 067 001 0.66
Queue Length 95th (ft) Err Err 16 0 1 0
Control Delay (s) Err Er  16.0 0.0 109 0.0
Lane LOS F F C B
Approach Delay (s) Err Err 0.9 0.1
Approach LOS F F
Intersection Summary
Average Delay 684.6
Intersection Capacity Utilization 76.2% ICU Level of Service D
Analysis Period (min) 15
C:\Users\saswood\Desktop\Needham Street\Synchro\build-long-term-sat-rev.syn
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Phasings 2024 Long-Term Build
11: Needham Street & Oak Street/Christina Street Saturday Midday Peak Hour
O T A N B

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT
Lane Configurations ) i" b B 5 B % B
Volume (vph) 261 90 176 139 124 167 1107 56 927
Lane Group Flow (vph) 0 408 205 160 232 169 1184 59 1199
Turn Type Perm NA pm+ov  Perm NA  pm+pt NA  Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Detector Phase 4 4 5 8 8 5 2 6 6
Switch Phase
Minimum Initial (s) 6.0 6.0 4.0 6.0 6.0 40 100 100 100
Minimum Split (s) 120 120 110 250 250 110 290 280 280
Total Split (s) 280 280 110 280 280 110 620 510 510
Total Split (%) 31.1% 31.1% 122% 31.1% 31.1% 122% 68.9% 56.7% 56.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 3.0 2.0 2.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None None C-Min C-Min C-Min
vlc Ratio 170 034 180 048 107 104 070 133
Control Delay 3586 148 4257 285 1106 558 57.0 177.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 3586 148 4257 285 1106 558 570 1770
Queue Length 50th (ft) ~344 51 ~138 96 ~44  ~732 16 ~892
Queue Length 95th (ft) #491 98  #250 159  #136  #981 m#48 #1133
Internal Link Dist (ft) 252 423 353 704
Turn Bay Length (ft) 100 200 80 200
Base Capacity (vph) 240 611 89 4388 158 1143 84 903
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 170 034 180 048 107 104 070 133
Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 29 (32%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 150
Control Type: Actuated-Coordinated
~ 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:  11: Needham Street & Oak Street/Christina Street

TBE (R) ) —p4
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HCM Signalized Intersection Capacity Analysis
11: Needham Street & Oak Street/Christina Street

2024 Long-Term Build
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations ) i" b B b B % B
Volume (vph) 261 90 176 139 124 77 167 1107 65 56 927 212
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 14 12 11 12 12 12 12 12
Total Lost time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Lane Util. Factor 100 100 100 1.00 100 1.00 100 1.00
Frt 100 085 100 094 100 099 1.00 097
Flt Protected 09 100 09 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1818 1583 1805 1898 1745 1866 1805 1829
FlIt Permitted 052 100 019 1.00 0.08 1.00 0.09 1.00
Satd. Flow (perm) 985 1583 364 1898 144 1866 173 1829
Peak-hour factor, PHF 086 086 086 087 087 087 099 099 099 09 09 09
Adj. Flow (vph) 303 105 205 160 143 89 169 1118 66 59 976 223
RTOR Reduction (vph) 0 0 54 0 25 0 0 2 0 0 9 0
Lane Group Flow (vph) 0 408 151 160 207 0 169 1182 0 59 1190 0
Heavy Vehicles (%) 1% 0% 2% 0% 1% 0% 0% 1% 0% 0% 1% 1%
Turn Type Perm NA pm+ov  Perm NA pm-+pt NA Perm NA
Protected Phases 4 5 8 5 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 220 260 220 220 55.0 55.0 440 440
Effective Green, g (s) 220 260 220 220 550 55.0 440 440
Actuated g/C Ratio 024 029 024 024 0.61 0.61 049 049
Clearance Time () 6.0 7.0 6.0 6.0 7.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 240 457 88 463 159 1140 84 894
v/s Ratio Prot 0.01 0.11 0.05 ¢0.63 c0.65
v/s Ratio Perm 041 008 044 0.60 0.34
vlc Ratio 170 033 182 045 106  1.04 070 133
Uniform Delay, d1 340 252 340 288 230 175 179 230
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 095 095
Incremental Delay, d2 3323 0.2 409.1 0.3 89.1 36.6 323 1551
Delay (s) 366.3 253 4431 291 1121 541 493 176.9
Level of Service F C F C F D D F
Approach Delay (s) 252.2 198.1 61.3 170.9
Approach LOS F F E F
Intersection Summary
HCM 2000 Control Delay 146.6 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.53
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 123.0% ICU Level of Service H
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings

15: Winchester Street & Needham Street/Dedham Street

2024 Long-Term Build
Saturday Midday Peak Hour

A e w0
Lane Group EBL EBT WBT NBL NBT SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 976 137 173 52 228 136 208 926
Lane Group Flow (vph) 1097 276 376 55 252 0 378 1018
Turn Type Split NA NA  Perm NA  Perm NA  Free
Protected Phases 5 5 6 4 8
Permitted Phases 4 8 Free
Detector Phase 5 5 6 4 4 8 8
Switch Phase
Minimum Initial (s) 100 100 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 170 170 120 130 130 130 13.0
Total Split (s) 470 470 270 460 460 460 460
Total Split (%) 39.2% 39.2% 225% 383% 38.3% 38.3% 38.3%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 7.0 7.0 6.0 7.0 7.0 7.0
Lead/Lag Lead Lead Lag
Lead-Lag Optimize?
Recall Mode C-Min  C-Min  None Min Min Min Min
vlc Ratio 09 046 099 028 042 098 0.63
Control Delay 587 300 906 347 343 83.2 1.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 58.7 300 906 347 343 83.2 19
Queue Length 50th (ft) 431 146 271 31 151 287 0
Queue Length 95th (ft) #568 225  #475 70 228 #4386 0
Internal Link Dist (ft) 402 391 303 202
Turn Bay Length (ft) 250 100
Base Capacity (vph) 1139 600 378 203 608 392 1615
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 09 046 099 027 041 096 0.63
Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 5:EBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  15: Winchester Street & Needham Street/Dedham Street
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HCM Signalized Intersection Capacity Analysis
15: Winchester Street & Needham Street/Dedham Street

2024 Long-Term Build
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations bk b S b b ) i
Volume (vph) 976 137 109 15 173 165 52 228 11 136 208 926
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 11 11 12 12 16 12 12 12 12 12 12 12
Total Lost time () 7.0 7.0 6.0 7.0 7.0 7.0 4.0
Lane Util. Factor 097 1.00 1.00 100 1.00 100 1.00
Frt 100 093 0.94 100 099 100 085
Flt Protected 095 1.00 1.00 095 1.00 098 1.00
Satd. Flow (prot) 3351 1696 2013 1805 1869 1863 1615
FlIt Permitted 095 1.00 1.00 033 1.00 0.64  1.00
Satd. Flow (perm) 3351 1696 2013 627 1869 1209 1615
Peak-hour factor, PHF 089 089 089 094 094 094 09 09 09 091 091 091
Adj. Flow (vph) 1097 154 122 16 184 176 55 240 12 149 229 1018
RTOR Reduction (vph) 0 24 0 0 26 0 0 1 0 0 0 0
Lane Group Flow (vph) 1097 252 0 0 350 0 55 251 0 0 378 1018
Heavy Vehicles (%) 1% 2% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0%
Turn Type Split NA Split NA Perm NA Perm NA  Free
Protected Phases 5 5 6 6 4 8
Permitted Phases 4 8 Free
Actuated Green, G (s) 40.8  40.8 21.0 382 382 382 120.0
Effective Green, g (s) 40.8 408 21.0 382 382 382 1200
Actuated g/C Ratio 034 034 0.18 032 032 032 1.00
Clearance Time () 7.0 7.0 6.0 7.0 7.0 7.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 1139 576 352 199 594 384 1615
v/s Ratio Prot c0.33 0.15 c0.17 0.13
v/s Ratio Perm 0.09 c0.31  0.63
vlc Ratio 096 044 0.99 028 042 098 0.63
Uniform Delay, d1 389 307 49.4 306 322 40.6 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.2 2.4 45.9 0.3 0.2 41.4 1.9
Delay (s) 580 331 95.3 308 324 82.0 19
Level of Service E C F C C F A
Approach Delay (s) 53.0 95.3 32.1 23.6
Approach LOS D F C C
Intersection Summary
HCM 2000 Control Delay 43.9 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.98
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 101.5% ICU Level of Service G
Analysis Period (min) 15
¢ Critical Lane Group
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Phasings
17: Needham Street & Avalon/Columbia Ave

2024 Long-Term Build
Saturday Midday Peak Hour

O A N |

Lane Group EBL EBT WBL WBT NBL NBT
Lane Configurations b b S 5 b
Volume (vph) 23 0 24 0 27 1181
Lane Group Flow (vph) 29 24 0 49 30 1324
Turn Type Perm NA  Perm NA  Perm NA
Protected Phases 4 8 2
Permitted Phases 4 8 2
Detector Phase 4 4 8 8 2 2
Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 40 100 100
Minimum Split (s) 100 100 240 240 200 200
Total Split (s) 180 180 180 180 720 720
Total Split (%) 20.0% 20.0% 20.0% 20.0% 80.0% 80.0%
Yellow Time (s) 3.0 3.0 3.0 3.0 4.0 4.0
All-Red Time (s) 3.0 3.0 3.0 3.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Recall Mode None None None None C-Min C-Min
vlc Ratio 025 0.10 036 011 084
Control Delay 42.9 0.8 24.4 2.3 8.1
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 42.9 0.8 24.4 2.3 8.1
Queue Length 50th (ft) 16 0 7 2 225
Queue Length 95th (ft) 35 0 36 m4  m263
Internal Link Dist (ft) 71 182 282
Turn Bay Length (ft) 50

Base Capacity (vph) 194 326 212 265 1583
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 015 0.07 023 011 084

Intersection Summary

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 69 (77%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green

Natural Cycle: 100

Control Type: Actuated-Coordinated

# 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:  17: Needham Street & Avalon/Columbia Ave
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HCM Signalized Intersection Capacity Analysis
17: Needham Street & Avalon/Columbia Ave

2024 Long-Term Build
Saturday Midday Peak Hour

S S N Y B
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b b S b b 5 b
Volume (vph) 23 0 19 24 0 18 27 1181 11 8 1142 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 12 12 12 14 11 12 14 11 12
Total Lost time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 100 1.00 1.00 100 1.00 100 1.00
Frt 100 085 0.94 100 1.00 100 1.00
Flt Protected 095 1.00 0.97 095 1.00 095 1.00
Satd. Flow (prot) 1805 1615 1629 1925 1834 1925 1816
FlIt Permitted 0.77  1.00 0.81 015 1.00 0.09 1.00
Satd. Flow (perm) 1462 1615 1357 307 1834 191 1816
Peak-hour factor, PHF 078 078 078 08 086 08 090 09 090 09 096 0.96
Adj. Flow (vph) 29 0 24 28 0 21 30 1312 12 8 1190 11
RTOR Reduction (vph) 0 23 0 0 34 0 0 0 0 0 0 0
Lane Group Flow (vph) 29 1 0 0 15 0 30 1324 0 8 1201 0
Heavy Vehicles (%) 0% 0% 0% 6% 0% 8% 0% 0% 0% 0% 1% 0%
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 5.2 5.2 5.2 728 728 728 728
Effective Green, g (s) 5.2 5.2 5.2 728 728 728 728
Actuated g/C Ratio 0.06 0.06 0.06 081 081 081 081
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 84 93 78 248 1483 154 1468
v/s Ratio Prot 0.00 c0.72 0.66
v/s Ratio Perm c0.02 0.01 0.10 0.04
vlc Ratio 035 0.01 0.19 012 0.89 005 0.82
Uniform Delay, d1 40.8  40.0 40.4 1.8 5.9 1.7 4.9
Progression Factor 1.00 1.00 1.00 0.66  0.55 1.00 1.00
Incremental Delay, d2 0.9 0.0 0.4 0.4 3.8 0.6 5.2
Delay (s) 417 400 40.8 1.6 7.1 24 100
Level of Service D D D A A A B
Approach Delay (s) 40.9 40.8 6.9 10.0
Approach LOS D D A A
Intersection Summary
HCM 2000 Control Delay 9.6 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0
Intersection Capacity Utilization 81.9% ICU Level of Service D
Analysis Period (min) 15
¢ Critical Lane Group
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